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Background: Southeast Asia has many people who work in the agriculture sector. Not many stakeholders
pay special attention to the health of farmers, even though they are exposed to various types of hazards.
One of the most common health complaints among farmers is related to work-related musculoskeletal
disorders (WMSDs). This study aims to assess the prevalence of WMSDs and factors associated with them
among farmers in Southeast Asia.
Methods: A literature search on PubMed, ScienceDirect, Scopus, and EBSCO was conducted. Articles were
included if they studied ergonomic problems among farmers from 11 countries in the Southeast Asia
region and were published during 2015—2022. The Critical Appraisal Skills Program was used to evaluate
the quality of the articles. The search process and retrieval process reflected PRISMA’s recommendation.
Result: There were 14 studies found from 3 countries that had published articles in PubMed and Sci-
enceDirect, including Thailand [8], Indonesia [4], and Malaysia [2]. The prevalence of WMSDs in Thailand,
Indonesia, and Malaysia was 78,31%, 81,27%, and 88,39%, respectively. Common factors associated with
WMSDs include age, sex, smoking habits, drinking alcohol habits, working period (years), type of work,
awkward position, non-ergonomic equipment, repetitive movements, and lifting heavy loads.
Conclusion: The prevalence of WMSDs among farmers in Southeast Asia is considerably high. Effective
intervention is essential for reducing the prevalence and protecting workers’ health and well-being.

© 2023 The Authors. Published by Elsevier B.V. on behalf of Occupational Safety and Health Research
Institute, Korea Occupational Safety and Health Agency. This is an open access article under the CC BY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Background

In 2017, an International Labour Organization (ILO) report
showed that 28.5% of the total population of Asia were workers

Southeast Asia is a region in Asia with a large population
that works in the agricultural sector. The Southeast Asian region
itself consists of 11 countries, namely the Philippines,
Malaysia, Indonesia, Thailand, Laos, Cambodia, Vietnam, Myanmar,
Brunei Darussalam, Timor Leste, and Singapore. The agricultural
sector serves as the main contributor of the gross domestic
product (GDP) of each country. According to the 2020 data, the
percentage of GDP generated from the agricultural sector in each
country was Indonesia 12.8%; Thailand 8.1%; Myanmar 24.6%;
Philippines 9.3%; Vietnam 14.7%; Malaysia 7.5%; Cambodia 22%;
Timor Leste 17.5%; Brunei 1%, and Singapore 0%. From these data,
countries in Southeast Asia still rely on the agricultural sector for
their state income [1].

who worked in the agricultural sector. This shows that this sector
dominates the distribution of jobs in the Asian region, including in
Southeast Asia [2]. “Agricultural sector workers” themselves are
defined in preference to “farmworkers”, as the name better reflects
the broad nature of plantations, horticulture, and primary agricul-
ture [3].

The size of the agricultural sector in Southeast Asia is not in line
with technological developments in the sector. Road access rates of
19% and environmental improvement rates of 9% are the main as-
pects that receive attention in Southeast Asian countries with a
promising agricultural sector. In contrast, regarding technology in
agriculture, working conditions only impact 2% of the de-
velopments caused by the development of the agricultural sector
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[4]. This can be seen from the amount of investment and the
technology industry in the agricultural sector. There is no agricul-
tural technology industry originating from Southeast Asia, despite
enormous opportunities in the Southeast Asian market. It turns out
that the investment in agricultural technology equipment is very
minimal. The USA and China still control the agricultural technol-
ogy industry [5].

The lack of investment in the agricultural technology sector has
resulted in a low level of automation and mechanization in the
agricultural sector in Southeast Asia. As a result, farmers rely more
on their ability to farm manually. The manual work then has an
impact on the use of excess muscles. It is not surprising that work-
related musculoskeletal disorders (WMSDs) are so common among
farmers. Various studies in South Asia, America, East Asia, and Af-
rica show that the prevalence of WMSDs is between 60 and 80% of
the total farmers in these areas [6—10].

The high prevalence of WMSDs will certainly affect worker
productivity [11—13]. Decreased worker productivity will cause a
decrease in the production of a country’s agricultural sector, which
of course, will affect the country’s GDP. The severity of WMSDs will
also determine the ability of workers to produce and manage
agriculture [9]. Therefore, it is essential to understand the factors
that influence the incidence of WMSDs in farmers [14—16].
Although factors in other parts of the world have been widely
discussed, the characteristics of different Southeast Asian countries
allow for new findings regarding the factors associated with the
incidence of WMSDs in Southeast Asian countries.

In Southeast Asia, in recent years, several studies have attemp-
ted to observe the prevalence of WMSDS in farmers, although the
data and research results are only local to each country. Meanwhile,
research studies that focus on the prevalence of WMSDs at the
Southeast Asian regional level are still not available. This study aims
to look at the prevalence of WMSDs among farmers in Southeast
Asia and collect information on what causes WMSDs in Southeast
Asia. The study results are expected to be a guideline for under-
standing the severity of WMSDs and how to prevent them from
increasing at the regional level in Southeast Asia.

103 MSD articles from 11 Southeast Asian
countries published between 2015 and 2022
(9 from PubMed, 60 from ScienceDirect, 16

from EBSCO. and 18 from Scopus)

79 MSDs Articles

39 MSDs Articles

14 MSD Articles

2. Methods
2.1. Search strategy and inclusion criteria

This  systematic review was conducted following
PRISMA guidelines. The published articles related to WMSDs
were searched through the scientific article databases,
including the PubMed, ScienceDirect, Scopus, and EBSCO data-
bases. The inclusion criteria for articles that we will choose are
articles published from January 2015 to March 2022, published in
English. The subject was farmers from 11 Southeast Asian
countries.

In this study, WMSDs refers to the injuries or disorders of the
muscles, nerves, tendons, joints, cartilage, and spinal discs that are
related to the work environment and the performance of the work
contribute significantly to the condition; and/or the condition is
made worse or persists longer due to work conditions [17].
“Farmer” is defined as being used in preference to “farmworkers” as
it better reflects the broad nature of plantations, horticulture, and
primary agriculture [3]. Southeast Asia is an Asian region consisting
of 11 countries: the Philippines, Malaysia, Indonesia, Thailand, Laos,
Cambodia, Vietnam, Myanmar, Brunei Darussalam, Timor Leste,
and Singapore [18].

The process of searching for articles in 4 databases is carried out
using several keywords, including “WMSDs,” “Farmer,” “Ergo-
nomic,” “Health Problem,” and “Southeast Asia,” and specific
country names, the Philippines, Malaysia, Indonesia, Thailand, Laos,
Cambodia, Vietnam, Myanmar, Brunei Darussalam, Timor Leste,
and Singapore. We also made exclusion criteria related to the ar-
ticles: experimental study articles, systematic review articles,
qualitative studies, and case-control and cohort study articles, and
the articles that did not provide the prevalence of WMSDs were
excluded. The article selection was cross-validated by the re-
searchers in this study to ensure the eligibility and quality of the
articles.

After the final selection process, 14 articles were included in this
systematic review (Fig. 1).

Exclude duplication articles (24)

Exclude experimental study articles (21),
systematic review articles (10),
qualitative studies (6), and
case-control and cohort studies (3)

Exclude the abstract and result screening that
does not provide the MSDs number or
percentage (25)

Fig. 1. Selection flowchart diagram following PRISMA guidelines.
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2.2. Data analysis

The article quality analysis was carried out using the Critical
Appraisal Skills Program (CASP). The CASP was used because it pro-
vides a specific checklist to review articles according to the desired
design study. The CASP is expected to reduce bias due to differences in
study designs and the checklists used in reviewing articles.

The CASP for the cross-sectional study was used in this study. It
consists of 10 checklists related to the systematic review. The 10
checklists are divided into 3 sections, including study validity, re-
sults, and impact on the local community.

The CASP checklist gives the preview option to select three
options for each “Yes,” “Can’t tell,” and “No” checklist. These an-
swers will later determine the CASP score for each article. The
minimum CASP score is 0, and the maximum score is 10 [19].

3. Results

Table 1 shows the information about the articles that are
included in this study. Based on the 14 articles obtained, 8 articles
originated from research in Thailand, 4 articles were from
Indonesia, and 2 articles were from Malaysia. Based on the selection

Table 1
The information of articles included in this study
Article code Title Authors Journal CASP
Score
Al Agricultural Risk Factors and Related Kaewdok et al., 2021 [20] Journal of Agromedicine 9
Musculoskeletal Disorders among
Older Farmers in Pathum Thani
Province, Thailand
A2 Difference in Accidents, Health Nankongnab et al., 2020 [21] Journal of Agromedicine 7
Symptoms, and Ergonomic Problems
Between Conventional Farmers Using
Pesticides and Organic Farmers
A3 Risk Factors for Musculoskeletal Ng et al., 2015 [22] Annals of Agricultural and 8

Disorders Among Oil Palm Fruit
Harvesters During the Early
Harvesting Stage

A4 The Prevalence of and Risk Factors
Associated with Musculoskeletal
Disorders in Thai Oil Palm Harvesting
Workers: A Cross-Sectional Study

A5 A Cross-sectional Study of
Musculoskeletal Symptoms and Risk
Factors in Cambodian Fruit Farm
Workers in the Eastern Region of
Thailand

A6 Farmers Injuries, Discomfort, and Their
Use in the Design of Agricultural
Hand Tools: A Case Study from East
Java, Indonesia

A7 Prevalence and Associated Factors of
Health Problems Among Indonesian
Farmers

A8 Malaysian Oil Palm Workers Are in
Pain: Hazard Identification and
Ergonomics Related Problems

A9 Musculoskeletal Disorders and Quality
of Life of Sugarcane Farmers in the
Northeast of Thailand: A Cross-
Sectional Analytical Study

A10 Working Hazards and Health Problems
Among Rubber Farmers in Thailand

All Ergonomic Checkpoint in Agriculture,
Postural Analysis, and Prevalence of
Work Musculoskeletal Symptoms
Among Indonesian Farmers: Road to
Safety and Health in Agriculture

A12 Factors Related to Musculoskeletal
Disorders in Quality Control Palm
Workers at Palm Purchasing
Establishments in Sichon District,
Nakhon Si Thammarat, Thailand

A13 Ergonomic Task Analysis for
Prioritization of Work-Related
Musculoskeletal Disorders Among
Mango-Harvesting Farmers

Al14 Correlation Between Age and Period of
Working with the Musculoskeletal
Disorders Complaints on Palm
Farmers in Pt. X

Bhuanantanondh et al., 2021 [23]

Thetkathuek et al., 2018 [24]

Wibowo et al., 2016 [25]

Sutanto et al., 2017 [26]

Nawi et al., 2016 [27]

Prommawai et al., 2019 [28]

Saksorngmuang et al., 2019 [29]

Widyanti, 2018 [30]

Mongkonkansai et al., 2020 [31]

Boriboonsuksri et al., 2022 [32]

Oktaviannoor et al., 2015 [33]

Environmental Medicine

International Journal of Environmental 9
Research and Public Health

Safety and Health at Work 10

Agriculture and Agricultural Science 7
Procedia

Chinese Nursing Research 8

Malaysian Journal of Public Health 7
Medicine

Journal of Clinical and Diagnostic 9

Research

Walailak Journal 8

Jurnal Teknik Industri 7

Annals of Agricultural and 8
Environmental Medicine

Safety 7

Asian Journal of Epidemiology 8
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Table 2

Systematic review table

Saf Health Work 2023;14:243—249

Article code Location Participants Measurement tools Main result

Al Thailand 481 older farmers (<60 y/o) Self-report of MSDs, and the Nordic The prevalence of musculoskeletal
Musculoskeletal Questionnaire. symptoms over the past 7 days and

Level of burden work: N/A 12 months was 87.9% and 88.9%,
respectively

A2 Thailand 243 conventional (pesticide using) Validated questionnaires in face-to-face Organic farmers reported significantly

farmers and 235 organic farmers interviews. more musculoskeletal pain,
Level of burden work: N/A numbness, or weakness over the past
3 months compared to conventional
farmers.

A3 Malaysia 446 male farmers Nordic Musculoskeletal Questionnaire Awkward posture was a particularly
and Ovako Working Posture significant risk factor of MSDs among
Assessment System (OWAS) FFB collectors (86% of the

Level of burden work: N/A respondents’ complained of
experiencing MSDs)

A4 Thailand 334 oil palm harvesting workers Nordic Musculoskeletal Questionnaire, The prevalence of MSDs during the past
Job Content Questionnaire, 12 months was 88.0%

Level of burden work: N/A

A5 Thailand 861 Cambodian farm workers Nordic Musculoskeletal Questionnaire, The prevalence of musculoskeletal was
Rapid Upper Limb Assessment 83,6%. The study showed significant
(RULA), and Hazard Zone Jobs differences between men and
Checklist technique women with respect to their current

Level of burden work: N/A drinking history, duration of work
(years), and use of insecticide
spraying methods. In addition, the
difference in proportion of exposure
to hazards between men and women,
including heavy work and standing
work

A6 Indonesia 502 farmers Measurement of body anthropometry Majority of farmers complained to
and measurement of the dimensions suffer fatigue in upper back (92.8%),
handles of agriculture tools. mid back (93.6%), and lower back

Level of burden work: N/A (91.8%), respectively
A7 Indonesia 179 farmers Self-administered questionnaire and The prevalence of varying health
physical examination problems was 28.5% underweight,

Level of burden work: 10.6% overweight, 62.6%anemia, and

e Not stressed (< median score) 50.3% joint and bone pain.

e Stressed (> median score)

A8 Malaysia 88 oil palm workers Nordic Musculoskeletal Questionnaire 99% of workers have MSDs problems
(MNQ) and Field observation for caused by manual material handling,
awkward posture awkward postures, repetitive works,

Level of burden work: N/A heavy load, excessive force and not
using ergonomic tools

A9 Thailand 529 sugarcane farmers Nordic Musculoskeletal Questionnaire It was found that as high as 74.29% (of
and WHO-QOLBREF questionnaire sugarcane farmers had MSDs and

Level of burden work: N/A 36.29% had poor QOL. MSDs were
significantly associated with poor
QOL

A10 Thailand 370 rubber farmers Job content questionnaire, CES-D, The prevalence of MSDs in the past 12
Musculoskeletal disorders months was 87.7 % and 47.6% for the
questionnaire past 7 days, depression symptoms

Level of burden work: N/A (15.7 %), and hand eczema (8.9 %).
Additionally, nearly half of the Thai
rubber farmers had an accident at
work (45.1 %, while 22 % reported to
have been bitten by a poisonous
animal

All Indonesia 251 farmers Nordic body map, REBA Indonesian agriculture is in a poor

Level of burden work: N/A ergonomics condition and is
associated with high musculoskeletal
symptoms. The most common
symptom is lower back pain (82.1%).

A12 Thailand 50 farmers Validated MSDs questionnaire and The prevalence of musculoskeletal
Rapid Entire Body Assessment (REBA) disorders after one year at work was

Level of burden work: N/A 78%

A13 Thailand 14 mango farmers Modified Nordic Questionnaire, Borg This study indicated clearly that

CR-10, RULA, REBA, FEI
Level of burden work: N/A

WMSDs are highly prevalent in
mango-harvesting farmers 100%
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Table 2 (continued )

Article code Location Participants

Measurement tools Main result

Al4 Indonesia 40 farmers

Nordic Body map
Level of burden work: N/A

Most of the respondents, with as many
as 24 (60%) of respondents having
complaints of MSDs. There was no
significant correlation between age
and the period of working with MSDs
complaints. There was no significant
correlation between age and period
of working with MSDs

Note: The definition of the outcome prevalence and magnitude of association are provided in Supplemental Materials Table S2.

criteria carried out, the other eight countries did not have articles
that matched the research. The articles used in this systematic re-
view were published between 2015 and 2022, two journals pub-
lished in 2015, two journals published in 2016, one journal
published in 2017, two journals published in 2018, two journals
published in 2019, two journals published in 2020, two journals
published in 2021, and one journal published in 2022.

According to a systematic review using CASP, the CASP scores of
14 articles ranged from 7-10. The score showed that the quality of
the articles that are the material for systematic reviews is quite
good. From the distribution of the CASP scores in this study, five
journals received a CASP score of 7, five journals received a CASP
score of 8, three journals received a score of 9, and one journal
received a score of 10 (Supplemental Material Table S1).

A systematic review showed that each country had a high
prevalence of WMSDs among farmers. In Thailand, from 8 articles,
3,117 farmers became research respondents, and 2,441 farmers
were experiencing WMSDs, so the prevalence of WMSDs among
farmers in Thailand was 78.31%. In Indonesia, from 4 articles, 972
farmers became research participants, and 790 farmers experi-
enced WMSDs. Thus, the prevalence of WMSDs among farmers in
Indonesia was 81.27%. In Malaysia, with two articles, there were
534 farmers as research participants and 472 farmers experiencing
WMSDs. Thus, the prevalence of WMSDs among farmers in
Malaysia was 88.39%.

A systematic review of 14 articles showed that as many as 4,623
farmers from various types of agriculture from three countries in
Southeast Asia had participated or become participants in 14
studies. From this number, 3,703 farmers experienced WMSDs. The
results of this study indicate that the prevalence of WMSDs among
farmers in Southeast Asia was 80.10%.

Various factors contribute to the high prevalence of WMSDs
among farmers in Southeast Asia. Based on the results of a sys-
tematic review of 14 articles that had been carried out, some of
these factors included age, sex, smoking habits, drinking alcohol
habits, working period (years), type of work, award position, non-
ergonomic equipment, repetitive movements, and lifting heavy
loads while working in agricultural areas. Detailed information for
each article is listed in Table 2.

4. Discussion

Based on the systematic review results, there were 14 published
articles from 3 Southeast Asian countries that corresponded with
the objective of this study. The small distribution of countries ob-
tained in this systematic review shows the lack of research on the
prevalence of WMSDs among farmers in the Southeast Asia region.
This is because the agricultural sector is not the focus of develop-
ment, both from the human aspect and the infrastructure aspect,
although it is a significant sector supporting a country’s GDP. Not
surprisingly, in the Southeast Asia region, the prevalence of WMSDs
among farmers is very high compared to other regions in the world
[16,34].

Previous studies have demonstrated that the prevalence of
WMSDs among farmers worldwide is indeed higher than the prev-
alence of other occupations [35]. However, technological de-
velopments and the occurrence of automation and mechanization in
Europe, America, and East Asia have reduced the prevalence of
WMSDs from year to year, while the reduction in Southeast Asia is
challenging [36,37]. The lack of attention from relevant stakeholders
needs to be addressed to encourage the improvement of farmers’
health and significantly increase research related to WMSDs in
farmers, which is the main problem for farmers’ health in this region.

The high prevalence of WMSDs among farmers in Southeast
Asia revealed in this systematic review study shows that the
number of WMSDs among farmers in Southeast Asia is higher than
the incidence of WMSDs in other regions, except for Africa. This is
because automation and mechanization are slow to enter
and support the infrastructure of agricultural activities in Southeast
Asia. The investment rate in agricultural technology in Asia is low
[4,5]. In contrast, in other parts of the world, countries are
competing to improve the agricultural system, both with automa-
tion systems using robots and with mechanization using modern
equipment based on research and development results. In South-
east Asia, human labor is still prioritized as a resource that conducts
all of the activities in the agricultural and agricultural sectors, and
this is mostly performed manually. The high population density in
Southeast Asia makes some stakeholders prefer to use more people
in their work rather than the developed technology in the agri-
cultural sector. Not surprisingly, people working in the agricultural
sector still dominate the distribution of jobs in Southeast Asia.

On the one hand, the need for human resources in the agricul-
tural sector is excellent, namely through the provision of job op-
portunities for residents of a country. However, on the other hand,
if the agricultural sector is left without the improvement of tech-
nology and sound equipment, the high need for human resources is
similar to plunging people who work in this sector into bad con-
ditions, and this will reduce their health status later.

The systematic review results also show that various factors
influence the incidence of WMSDs among farmers in Southeast
Asia. Three factors can be concluded from this review including
worker personal characteristic factors, behavioral factors, and job-
related factors.

Worker personal characteristic factors are factors that are
inherent in farmers in Southeast Asia. These factors include age, sex,
and years of service. The age of farmers in Southeast Asia is generally
40 years old and above, and this is because many young people are
not interested in working in the agricultural sector. The younger
generation prefers to urbanize and work in other industrial sectors.
This can be seen from the urbanization rate in Southeast Asian
countries, which increases every year. Thus, the farmers who have
worked in the agricultural sector until now are people who have
worked for a long time, with a working period of more than 10 years
and an age that is above 40 years [38]. Apart from age, the sex of the
worker has also been the focus of several studies because heavy work
is given to men and women without any difference in treatment. This
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makes the women’s group more vulnerable to WMSDs in this sector
because women'’s physical abilities are lower than those of men.

Behavioral factors are the habits of Southeast Asian farmers
before, during, and after work. Habits that affect WMSDs among
farmers in Southeast Asia include drinking alcohol and smoking
[39]. Farmers in the Southeast Asian region mostly have a smoking
habit. In some agricultural sectors, farmers are disturbed by
mosquitoes at work. Therefore, one of the efforts to reduce mos-
quito disturbances at work is smoking, because cigarette smoke can
prevent farmers from being disturbed by mosquitoes [40,41].

Job-related characteristics are the important factor that causes a
high prevalence of WMSDs in farmers in Southeast Asia. These
factors include the type of work, awkward positions, non-
ergonomic equipment, repetitive movements, and lifting heavy
loads [20,22,27,28,30,31,33]. Some of these factors stem from the
lack of ergonomic equipment for farmers in Southeast Asia. When
the repair of work equipment and automation and mechanization
are carried out based on the development of science and technol-
ogy, these aforementioned factors can be improved [22,25,27,30].

There is a limitation in this study, even though we summarized
the important factors associated with WMSDs. Because of the non-
uniformity of the quantitative references to each article obtained in
this study, we did not perform the meta-analysis. Given the varia-
tion of research related to ergonomics among farmers in Southeast
Asia, it is challenging to obtain articles that provide comprehensive
investigations that are appropriate for meta-analysis. Moreover,
our primary objectives are to investigate the prevalence of WMSDs
and associated factors. Therefore, the meta-analysis was not
performed.

5. Conclusion

The prevalence of WMSDs among farmers in Southeast Asia is
considerably high. The high prevalence of WMSDs among farmers
is influenced by individual characteristics, behavioral factors, and
occupational factors. This should be a concern for all countries in
the Southeast Asian region in attempting to reduce the prevalence
of WMSDs. Research related to the prevalence of farmers in
Southeast Asia must be carried out sustainably. Effective in-
terventions for resolving the high WMSDs in Southeast Asia are
essential for implementation, and they could protect workers’
health and well-being, such as an ergonomic campaign based on
the ILO guidelines “Ergonomic Checkpoints in Agriculture”. More-
over, unnecessary medical expenses due to WMSDs could also be
reduced.
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