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Background: Work-related musculoskeletal disorders (WRMSDs) are considered one of the
foremost reason of disability globally with significant economic impact due to loss of produc
tivity. Landscaping work is considered a high-risk industry in the service sector. Landscape
workers are susceptible to WRMSDs as they are exposed to high physical demands at work, and
exert significant physical effort to complete daily repetitive tasks during long working hours. The
aim of this study was to determine the prevalence of WRMSDs and to identify the ergonomic risk
factors among landscape workers in a university setting.
Methods: This was a cross-sectional study conducted among landscape workers at a public
university in Kota Kinabalu, Sabah. Interviews were conducted due to low literacy of the
participants, using structured questionnaires which consist of personal characteristics, work
descriptions, ergonomic risk factors, as well as self-reported WRMSD symptoms using
NORDIC questionnaire. Ergonomic risk assessment (ERA) using rapid entire body assess
ment (REBA) was then conducted.
Results: Fifty-five of 60 landscape workers agreed to participate (92% response rate). The
overall prevalence of WRMSDs among landscape workers was 85.5%. The highest prevalence
involving the shoulder (65.5%), followed by neck (23.6%), wrist/hand (23.6%), and lower back
(20.0%) regions based on their self-reported WRMSD symptoms over the past 12 months.
Awkward posture was the risk factor identified through ergonomic risk assessment (ERA)
conducted by ERA trained personnel. None of the working postures during assessment was
noted to be appropriate. Although no significant difference was associated with self-reported
WRMSDs, majority of the landscape workers (71%) were classified as medium ergonomic risk
group using REBA, with the remaining 29% considered to be high ergonomic risk group.
Conclusion: Improvement in awareness campaigns, modification of working tools, and
enhanced administrative approaches are among the control and prevention measures recom
mended to delay or prevent the occurrence of WRMSDs.
Keywords: awkward posture, landscape workers, work-related musculoskeletal disorders,
rapid entire body assessment, REBA
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According to the recent report of Global Burden of Disease (GBD) 2019, an
estimated 1.71 billion people were affected by musculoskeletal illnesses worldwide
with the highest prevalence in the lower back region.1 According to the Labour
Force Survey (LFS), although there seems to be a downward trend of self-reported
work-related musculoskeletal disorders (WRMSDs), there were approximately
480,000 WRMSDs cases with prevalence rate of 1420 per 100, 000 workers in
2019/2020.2
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Work-related musculoskeletal disorders (WRMSDs)
comprise cumulative disorders involving the muscles, liga
ments, tendons, cartilage, and the nerves.3–-6 WRMSDs can
be attributed directly via surrounding work environment or
performance of work tasks.7 In addition, WRMSDs can also
be caused by further aggravation or deterioration of existing
musculoskeletal conditions due to inconducive working
environment.7,8 Over the years, there is a rapid pace of
transformation, modernisation, and industrialisation. Hence,
the demand for physical occupational load has evolved over
time. Manual dependent workers or labourers are expected to
work in long hours of static or awkward postures, continuous
repetitive movements, rapid work activities, and forceful
exertion, which are risk factors for WRMSDs.2,9,10 Hence,
WRMSDs were reported to be more predominant in indus
tries which comprise agriculture, forestry and fishing group,
construction group as well as healthcare and social work
activity group.2
WRMSDs evolve over a period of time and reach a
threshold where the affected or injured structures can no
longer sustain their adaptive and repair capacities.11 This
will then lead to persistent pain (usually severe), which
will further limit the daily functions or work tasks of the
affected individual.12,13 WRMSDs were responsible for
30% of all work-related illnesses and an estimated 8.9
million working days lost in 2019/2020.2
The International Ergonomics Association (IEA) defines
ergonomics or human factors as the scientific field that
emphasises the understanding of the relationship between
humans and other components of a system, as well as the
field that applies information, model, principles, and
approaches to designing workstations that enhance human
well-being and the overall performance of the system.14
Implementation of workplace ergonomics is obligatory in
order to improve the quality, productivity, and workers’
morale, as well as to create a conducive working culture.
Landscaping work, which shares similar job tasks with
agricultural workers and gardeners, includes lifting and
carrying, stretching, bending over, twisting, and pulling
and pushing heavy loads.15 Hence, landscaping work is
considered a high-risk industry in the service sector.15 A
high proportion of non-fatal injuries were frequently
reported among landscape workers.16 The injuries may
be due to contact with equipment or objects, fall from
elevation, transportation, as well as exposure to harmful
substances or environments, and overexertion while
working.16,17 Furthermore, many WRMSDs studies have
also been conducted among agricultural workers which
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included plantation workers and farmers as well as
gardeners.18–23 The most prevalent WRMSDs were
reported in the lower back region (53.3–86.5%) followed
by the neck (23.9–85.9%) and shoulder regions (21.6–
80.9%).18–23
Therefore, ergonomic risk assessment is deemed
necessary among landscape workers who are working in
potentially hazardous environments. Furthermore, it is
also in accordance with the Occupational, Safety and
Health Act (OSHA), which highlighted the responsibility
of employers in providing and maintaining the safety,
health, and welfare of workers in the working
environment.24
Most landscaping workers at universities are involved
in tasks that require manual activities. This include sweep
ing, raking, cleaning up dry leaves, watering the plants,
clearing the drains, and trimming hedges and trees in the
university grounds. Hence, the landscape workers are also
exposed to awkward postures, such as squatting, kneeling,
and bending, for long periods of time, and to other ergo
nomic risk factors that may result in work-related muscu
loskeletal disorders. This study aimed to determine the
prevalence of WRMSDs and to identify the ergonomic
risk factors among landscape workers in a university set
ting in order to address the limited evidence in this area.
The data collected will be beneficial for improving work
procedures and practices for landscape workers, in accor
dance with the guidelines of the Department of Safety and
Health (DOSH).

Materials and Methods
Study Design and Study Populations
This cross-sectional study, which involved landscape work
ers who had worked for at least 12 months with no previous
work-related musculoskeletal injuries, was conducted at the
main campus of a public university in Kota Kinabalu, Sabah.
Ethical approval for the study was obtained from the Ethical
Committee of the Faculty of Medicine and Health Sciences
University Malaysia Sabah (UMS; Approval Code: JKEtika
1/20 (3)). Fifty-five of 60 landscape workers agreed to parti
cipate and consented to the study, which provided a 92%
response rate.

Research Materials
Assessment of Exposure
For data collection, questionnaires were disseminated to
the landscape workers via their supervisor. Nevertheless,
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since most of the workers were of low level of literacy,
direct interviews were conducted by the researcher based
on the structured questionnaire and were assisted by
translators who spoke the local dialect. The questionnaire
comprised four sections; (i) Section A: Sociodemographic
questionnaire that included personal information like age,
sex, ethnicity, education level, smoking status and house
hold income; (ii) Section B: Past Medical and Surgical
History; (iii) Section C: Current work history which
emphasized on the particulars of their daily task accom
plished by the workers such as categories of job tasks,
length of working hours, weighty loads that they need to
move or carry, their perception of awkward postures and
any repetitive work conducted. Previous work experi
ences were also included to determine any prior risk of
WRMSDs; and (iv) Section D: Standardized Nordic
Musculoskeletal Questionnaire (SNMQ), which was ori
ginally developed by Kuorinka et al,25 was used to assess
the
self-reported
work-related
musculoskeletal
symptoms.26 SNMQ comprised of 2 segments : (i)
Segment 1: 40 questions with “No” and “Yes” answers,
referring to symptoms such as ache, pain, discomfort or
numbness in 9 segments of the body (neck, shoulders,
elbows, wrist/hands, upper back, lower back hip/thighs,
knees and ankles/feet) during the last 12 months, during
the last 7 days and if the participants had trouble carrying
out normal activities such as their job, housework or
hobbies due to the symptoms they are having over the
last 12 months. A body map to indicate the 9 body parts
was included to assist in the questionnaire; and (ii)
Segment 2: In this segment, further in-depth questions
were asked in regard to work-related musculoskeletal
symptoms affecting the neck, shoulders and lower back
over the past 12 months. The additional 15 questions
encompass any previous injuries to each of the 3 high
lighted body regions, any effect on functional capability
at work or home, length of the problems and any assess
ment conducted by a health professional. For this study,
the researcher used the validated Malay Version of
SNMQ which was previously used by Tamrin et al.27
SNMQ has been used in various occupations including
agricultural workers or plantation workers, commercial
bus drivers, healthcare personnel, and administrative
workers.28–31

Assessment of Ergonomic Factors
Both an initial and advanced Ergonomic Risk
Assessment (ERA) were then conducted by the
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researcher who is trained in ERA in accordance with
the Malaysian Guidelines on Ergonomic Risk
Assessment at Workplace 2017.32 The ergonomic risk
assessment involves a musculoskeletal assessment, fol
lowed by identification as well as further evaluation of
the ergonomic hazard or risk factors recognised based
on the observation and analysis of the completed tasks
as stated in the Guidelines on Ergonomic Risk
Assessment at Workplace 2017.32
Before the ERA was conducted, the landscape work
ers were interviewed by the researcher to gain a better
understanding of their job tasks and demands. They
were categorised into subgroups based on their job
descriptions. The workers’ movements and postures
were then observed and analysed over several work
cycles to identify the ergonomic risk factors and to
determine if advanced ERA was needed. Selection of
the postures to be evaluated was based on (i) the most
difficult postures and work tasks; (ii) the posture sus
tained for the longest period of time; and (iii) the
posture where the highest force loads occur. Risk factors
identified initially included awkward posture, forceful
exertion, and repetitive motion. Scores for initial assess
ment were given based on the task performed in which
each risk factor was observed and analysed. Factors that
had scores that met the minimum requirement for
advanced assessment were then followed up with
advanced ERA.
A rapid entire body assessment (REBA) tool, using a
single page worksheet to evaluate the required or selected
body posture, forceful exertions, types of movement of
action, repetition, and coupling, was chosen for advanced
ERA.33,34 The REBA ergonomic tool uses a methodical
process to evaluate both the upper and lower parts of the
musculoskeletal system for biomechanical and MSD risks
associated with the job task being evaluated.
The REBA tool consists of two sections, in which sec
tion A assesses the neck, trunk, and legs, while section B
evaluates the arms and wrists. Scores are entered for each
body region in both sections A and B. The output of the
REBA assessment tool is the final REBA score, which is a
single score that characterises the level of MSD risk for the
job task under evaluation. The scoring system is divided
into four action levels, with indications of the need for
change based on the risk level as displayed in Table 1.34
Video recordings and photographs taken during assess
ment were further analysed by an Occupational Health
Doctor who is trained in initial and advanced ERA to
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Table 1 REBA Score, Level of MSD Risk Descriptions and
Actions Needed
Score

Level of MSD Risk and Actions Needed

1

Negligible risk; No action required

2–3

Low Risk; Changes may be needed

4–7
8–10

Medium Risk; Further investigation, change soon
High Risk; Investigate and implement change

11+

Very High Risk; Implement change

Note: Rapid entire body assessment: A literature review 2016.35
Abbreviations: REBA, rapid entire body assessment; MSD, musculoskeletal
disorder.

confirm the findings of the researcher as well as to prevent
any research bias. Written informed consents were
obtained from the participants prior to study
commencement.

Statistical Analysis
Initial data was collected using Microsoft Excel and no
missing data identified. Data were then exported, ana
lysed and results were generated using SPSS statistical
package version 26.0. Descriptive statistics, which
included
frequency,
percentage,
median
and

interquartile range, were used to summarize and
explain the independent variables (sociodemographic
factors) and dependent variables (WRMSDs). Fisher’s
Exact Test was used to determine the association
between the categorical independent and dependent
variables since sample size was small and present of
small cell numbers (<5) in the analysis.

Results
Personal Characteristics
Majority of the respondents in this study consisted of male
landscape workers (61.8%), age group less than or equal to
44 years old (56.4%), illiterate or low level of education
(81.8%), earning less than or equal to RM950 per month
(52.7%) and had 3 or less years of working experiences in
the current job scope (50.9%). Further details regarding
personal characteristics of the landscape workers are
described in Table 2. The workers worked for an average
of 8 hours a day, from 7.30 am to 4.30 pm. They would
start their work at 7.30 am before taking a short 15-minute
break in the morning (10.00 am to 10.15 am) and another
1-hour break for lunch (12.00 pm to 1.00 pm). Work

Table 2 Personal Characteristics of Landscape Workers (N=55)
Personal Characteristics

n, (%)

WRMSDs Past 12 Months
Yes, n (%)

No, n (%)

34 (61.8)

28 (82.4)

6 (17.6)

21 (28.2)

19 (90.5)

2 (9.5)

31 (56.4)

26 (83.9)

5 (16.1)

> 44

24 (43.6)

21 (87.5)

3 (12.5)

Ethnicity
Bajau
Dusun

33 (60.0)
10 (18.2)

25 (75.8)
10 (100.0)

8 (24.2)
0 (0.0)

Others

12 (21.8)

12 (100.0)

0 (0.0)

18 (32.7)

15 (83.3)

3 (16.7)

27 (49.1)
10 (18.2)

24 (88.9)
8 (80.0)

3 (11.1)
2 (20.0)

29 (52.7)

27 (93.1)

2 (6.9)

26 (47.3)

20 (76.9)

6 (23.1)

28 (50.9)
27 (49.1)

24 (85.7)
23 (85.2)

4 (14.3)
4 (14.8)

Gender
Male
Female
Age Group (years)
≤ 44

Level of Education
None
Primary School
Secondary School
Household Income
≤ RM950
> RM950

Median (IQR)

44 (21)

950 (300)

Years of Working
≤ 3 years
> 3 years

Abbreviations: IQR, interquartile range; WRMSD, Work-related Musculoskeletal Disorders; IQR, interquartile range.
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would resume after the lunch break, and they finished
work at 4.30 pm.

Prevalence of Work-related
Musculoskeletal Symptoms
The overall prevalence of self-reported WRMSDs over a
12-months period, based on the SNMQ, was 85.5% (47
workers), while the remaining eight workers (14.5%) did
not complain of any symptoms. Female workers were
noted to have a higher prevalence of self-reported
WRMSDs (90.5%) than their male counterparts (82.4%).
The highest prevalence of WRMSD symptoms according
to body region over the past 12-months was shoulder
region (65.5%) followed by neck (23.6%), wrist/hand
(23.6%) and lower back (20.0%). On the other hand,
while shoulder region remained the highest prevalence of
WRMSD symptoms for the past seven days (34.5%), the
second highest was lower back (9.1%) followed by knee
region (9.1%). Details of the WRMSDs symptoms among
the landscape workers according to body region over past
12 months and 7 days is presented in Table 3. Forty-five
percent or 25 of the landscape workers reported symptoms
in more than one body region.

REBA Risk Level Among the Landscape
Workers
Table 4 highlights the significant postures and movements
which were scored according to the criteria or descriptions
in the REBA tool. Table 5 presents the overall REBA
scoring among the landscape workers according to their
subgroups which were analysed based on their movements
and postures at work. None of the workers was in the

negligible or low-risk group. Thirty-nine workers
(70.9%), comprised of workers in group A and B, were
in the medium-risk group, which warranted further inves
tigations and urgent changes, while the remaining 16
workers or 29.1% were considered to be in the very
high-risk group, which required immediate intervention.

Association of Musculoskeletal Disorders
and Its Risk Factors
There were no significant association (p < 0.05) noted
from the Fisher's Exact Test analysis of self-reported pre
valence of musculoskeletal disorders and other risk factors
which include REBA risk level. Details of the bivariate
analysis conducted are illustrated in Table 6.

Discussion
The overall prevalence of WRMSDs in the past 12 months
among the landscape workers in a university setting was
85.5%. It was noted to be lower compared to the study
conducted among oil palm workers in Thailand which
reported WRMSDs prevalence of 98.4%.35 Nevertheless,
the overall prevalence in this study was still higher com
pared to previous studies involving other occupations.36–39
This was mainly contributed by the constant exposure to
intensive manual tasks throughout their 8 hours of work
per day, which usually involved repetitive actions, awk
ward postures, and sometimes heavy forceful exertion.
Awkward posture was the main ergonomic risk factor
identified, and none of the working postures during assess
ment was appropriate. Seventy-one percent of the land
scape workers were in the medium-risk group, warranting
further investigations and urgent changes, while the

Table 3 Prevalence of Work-related Musculoskeletal Disorder Symptoms Among Landscape Workers According to Body Region
Over Past 12 Months and Past 7 Days (N=55)
Body Regions

Neck
Shoulder
Elbow

WRMSDs Symptoms* in the

Prevented from Doing Any Normal Work or

WRMSDs Symptoms* in

Last 12 Months, n (%)

Activities in the Last 12 Months, n (%)

the Last 7 Days, n (%)

13 (23.6)
36 (65.5)

5 (9.1)
8 (14.5)

3 (5.5)
19 (34.5)

2 (3.6)

0 (0.0)

1 (1.8)

Wrist/Hand
Upper Back

13 (23.6)
2 (3.6)

3 (5.5)
0 (0.0)

4 (7.3)
0 (0.0)

Lower Back

11 (20.0)

1 (1.8)

7 (12.7)

Hip/Thigh
Knee

2 (3.6)
8 (14.5)

1 (1.8)
1 (1.8)

1 (1.8)
5 (9.1)

Ankle/Feet

7 (12.7)

1 (1.8)

4 (7.3)

Note: *WRMSDs symptoms were defined as having symptoms such as ache, pain, discomfort and numbness.

Risk Management and Healthcare Policy 2021:14

https://doi.org/10.2147/RMHP.S314843

DovePress

Powered by TCPDF (www.tcpdf.org)

3415

Dovepress

Lim et al

Table 4 Postures and Movements of Landscape Workers According to Job Descriptions
Categories of Workers with Job Descriptions

Postures and Movements

Group A
This group of landscape workers spent the whole day raking the dried leaves

Raking the leaves
● Neck is moved 10° to 20° in flexion; twisted

and collecting them into large sacks around the areas assigned to them. They

● Trunk is moved 20° to 30° in flexion; twisted

worked continuously for 2 to 3 hours before taking short breaks.

● Upper arm is moved 45° to 90° in flexion; abducted
● Lower arm is moved 0° to 90° in flexion and across midline
● Wrist is in 0° to 15° flexion or extension and twisted in line

Group B

(i) Watering the plants

This group of landscape workers spent 60 to 70% of their daily working time

● Neck is moved 10° to 20° in flexion;

watering the plants and pulling the weeds all around UMS. Average working
hours about 2 to 2.5 hours continuously. Other task includes ploughing the

● Trunk is moved 10° to 20° in flexion
● Upper arm is moved 20° to 45° in flexion

soil

● Wrist is in 0° to 15° flexion or extension and twisted in midline
(ii) Pulling the weeds
● Neck is moved 10° to 20° in flexion;
● Trunk is moved 20° to 60° in flexion
● Upper arm is moved 45° to 90° in flexion
● Wrist is in 0° to 15° flexion or extension and twisted in midline
Squatting
(iii) Ploughing the soil
● Neck is moved 10° to 30° in flexion; twisted
● Trunk is moved 20° to 30° in flexion; twisted
● Upper arm is moved 45° to 90° in flexion
● Lower arm is moved 0° to 90° in flexion and across midline
● Wrist is in 0° to 15° flexion or extension and twisted in midline

Group C

(i) Trimming the hedges

This group of workers spent 60 to 70% of their daily working time trimming

● Neck is moved 10° to 20° in flexion; twisted

the hedges/overgrown branches or clearing the drain. They worked
continuously for 2 to 3 hours before taking short breaks in between.

● Trunk is moved >60° in flexion; twisted/ side bending
● Upper arm is moved 45° to 90° in flexion; abducted
● Lower arm is moved >90° in flexion
● Wrist is in >15° flexion or extension and twisted in midline
(ii) Clearing the drains
● Neck is moved 10° to 20° in flexion; twisted/side bending
● Trunk is moved >60° in flexion; twisted/ side bending
● Upper arm is moved 45° to 90° in flexion; intermittent abduction
● Lower arm is moved 0° to 90° in flexion
● Wrist is in >15° flexion or extension and twisted in midline

Table 5 REBA Score According to Subgroups Among Landscape Workers (N=55)
Categories of Workers

REBA Score (Risk Level)

Yes, n (%)

No, n (%)

Group A
Group B

28 (87.5)
6 (85.7)

4 (12.5)
1 (14.3)

7 (Medium)
6–7 (Medium)

Group C

13 (81.3)

3 (18.7)

11 (Very High)

Total

47 (85.5)

8 (14.5)
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Table 6 Work-related Musculoskeletal Disorders and Its Associated Risk Factors Amongst Landscape Workers (N=55)
Risk Factors

WRMSDs Past 12 Months

p-value (Two-Sided)

Yes, n (%)

No, n (%)

28 (82.4)

6 (17.6)

19 (90.5)

2 (9.5)

26 (83.9)

5 (16.1)

21 (87.5)

3 (12.5)

27 (93.1)

2 (6.9)

20 (76.9)

6 (23.1)

39 (86.7)

6 (13.3)

8 (80.0)

2 (20.0)

24 (85.7)

4 (14.3)

23 (85.2)

4 (14.8)

Medium Risk

34 (87.2)

5 (12.8)

Very High Risk

13 (81.3)

3 (18.7)

Gender
Male
Female
Age Group (years)
≤ 44 years
> 44 years
Household Income
≤ RM950
> RM950
Education Level
None or Primary One
Secondary
Years of Working
≤ 3 years
> 3 years

0.696

1.000

0.131

0.627

1.000

REBA Risk Score

0.678

Note: Fisher’s Exact Test: significant if p< 0.05.

remaining 29% were in the very high-risk group, requiring
immediate intervention.
Even though there was no significant association,
female workers reported a higher prevalence of
WRMSDs (90.5%) compared to their male counterparts.
This finding supports those of previous studies,40–43 which
reported a higher prevalence of WRMSDs among females
compared to males in various working populations. Smith
and Anderson,44 as well as Seifert and Messing45 stated
that women have higher susceptibility to MSDs, mainly
due to their anthropometric differences from men. On the
other hand, Strazdins and Bammer indicated that females
tend to be more sensitive to pain and have lower pain
thresholds.41
In addition, the self-reported prevalence of
WRMSDs was noted to be higher among the older
age group of >44 years (87.5%) than in the younger
age group of ≤44 years (83.9%) although no significant
association was noted in bivariate analysis. This out
come supports the findings of previous studies, which
indicated that the prevalence of MSDs increased with
age.46–49 The older working population is more suscep
tible to musculoskeletal injuries, mainly due to the

Risk Management and Healthcare Policy 2021:14

ongoing degenerative biological changes that are
further aggravated by the constant imbalance between
working capacity and the amount of workload expected
from them.50
Majority of the landscape workers were paid daily
wages, which meant that they would only be paid if
they came to work. This may also influence their decision
not to rehabilitate when they experienced mild WRMSDs
symptoms due to financial constraints. Hence, even
though there was no significant association, the preva
lence of WRMSDs was noted to be higher among the
lower household income group (≤ RM950; 93.1%) com
pared to those in the higher household income group
(>RM 950; 76.9%). This finding was in line with the
study conducted by Choi et al,51 who reported a higher
prevalence of WRMSDs in lower income groups among
Korean adults. Nevertheless, another study among gar
ment workers in Bangladesh52 reported no significant
association between the prevalence of WRMSDs and
the income received by workers.
Awkward posture was the main ergonomic risk identi
fied during the initial assessment of the landscape workers.
REBA was chosen as the tool for advanced assessment.
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None of the workers was in the negligible risk group,
which means none was in suitable postures while working.
The self-reported discomfort, aches, and pain mostly
involved the upper limbs, particularly the shoulders
(65.5%), neck (23.6%), and wrist/hand (23.6%), as well
as the lower back (20.0%) regions. These findings are in
line with the findings in the Labour Force Survey 2019
which reported that 44% of the WRMSDs involved the
upper limbs and neck, followed by the back 37% and 19%
in the lower limbs.2 Nevertheless, two previous studies
conducted among gardeners reported low back pain as
the commonest WRMSDs followed by lower extremities
and neck region.53,54
Awkward posture refers to conditions in which the
body swerved considerably from its neutral position
while carrying out work tasks. Workers were exposed to
awkward postures, particularly when their limbs, joints, or
back were extended in one part, while the other body parts
were flexed, bent, or twisted. This caused unnecessary
additional force on the joints and amplified the exertion
of the tendons and muscles around the affected joints, as
more strength was needed to complete the tasks. The risk
was further exacerbated when their tasks were repetitive,
and they needed to complete certain tasks within a given
designated time. When forceful muscle exertion or con
traction lasts for long periods of time, it reduces blood
flow to the muscles, which leads to the accumulation of
lactic acid that irritates the muscles and causes soreness or
aches. Swollen and inflamed muscular tissues also com
press the nerves, which further causes muscle weakness,
numbness, or tingling sensation (“pins and needles”).
Furthermore, when the tendons are repeatedly tensed,
some of its fibres can tear, causing more inflammation
and pain. Hence, persistent strenuous and repetitive
chores, particularly in an awkward posture, combined
with unexpected work stress and continuous cumulative
strain, caused the majority of the landscape workers to
experience WRMSDs symptoms.
The main strength of this research was that the framework
of this study can be adapted as a template for compulsory
yearly or regular screening of musculoskeletal symptoms in
new or existing employees. This will reinforce the surveillance
management for WRMSDs and assist in observing and pre
dicting the progress of musculoskeletal symptoms experienced
by workers in association with the ergonomic risk factors
identified. In addition, it will also facilitate early recognition
of unreported WRMSDs among landscape workers.
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A few limitations were noted during the study. Even
though 92% of the landscape workers in UMS participated
in this study, the population size studied was still considered
small and would not be representative of the actual population
of landscape workers. Furthermore, since this was a crosssectional study, the information collected and the risk assess
ment conducted was based on a particular point of time.
Hence, there was a constraint in outlining the actual exposure
to the various ergonomic risk factors and its subsequent
WRMSDs outcomes even though a few observations were
conducted and analysed for each job categories at different
points of time.

Conclusion
Early detection of ergonomic risk factors is indeed crucial
considering a high (85.5%) self-reported WRMSDs symptoms
among the landscape workers. Besides, none of the workers
was in suitable working postures which exposed them to
medium or high risk of WRMSDs according to REBA.
Therefore, comprehensive sustainable surveillance which
includes control and prevention measures ought to be imple
mented. The recommendations include enhanced awareness
campaigns and alterations to height adjustable working tools
which may limit long-term exposure to awkward postures.
Besides that, other suggestions would be improvement in
administrative approaches by implementing frequent work
rotations as well as additional short breaks in between work.
These steps could assist in delaying or preventing the occur
rence of WRMSDs, which have effects on both work effi
ciency and productivity as well as economic encumbrance to
both employers and employees. In future studies, other ergo
nomic risk factors, such as repetitive movements and forceful
workload, should be explored further in each job category.
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