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Introduction: Janitorial workers are considered a high-risk group to develop WRMSDs based on their numerous
hazardous job tasks and frequent non-fatal injuries being reported. This study aimed to determine the prevalence
of upper limb musculoskeletal disorders (ULMSDs) and its associated risk factors among janitorial workers.

fJOb ecfrllit;(g musculoskeletal disorders Methods: This cross-sectional study involved janitorial workers in a university in Sabah, Malaysia. The partici-
Prilf/alence pants, who included supervisors, cleaners, and landscape workers, were recruited via universal sampling. Those

with at least 12-months of experience in their present employment were included, while those with prior
musculoskeletal injuries were excluded. Data were collected through interviews using the Malay version of
Standardized Nordic Musculoskeletal Questionnaire (SNMQ), and Job Content Questionnaire (JCQ), followed by
Ergonomic Risk Assessment (ERA). Data were analyzed and produced using SPSSv.26, encompassing descriptive
statistics, Pearson’s Chi-Square, and Multiple Logistic Regression analysis. Ethical approval and respondents’
informed consents were obtained prior to the study.

Results: Among 142 respondents, ULMSDs were found to be prevalent in 76.8% of janitorial workers, with the
highest prevalence (71.6%) reported in the shoulder regions. None was at negligible risk, with 95.1% in the
medium or high-risk categories for RULA assessment. The significant associated factors were landscape workers
[aOR = 3.07,95% CI = 1.04, 9.91], more than three years of employment [aOR = 2.47,95% CI = 1.06, 5.79], and
low job control [aOR = 2.69,95% CI = 1.16, 6.23].

Conclusions: Given the high prevalence of ULMSDs, risky awkward postures, and low job control, amendments in
working apparatuses and improvements in administrative procedures, are highly recommended to prevent the
occurrence of ULMSDs.

1. Introduction

Musculoskeletal disorders (MSDs) involve the nerves, tendons,
cartilage, ligaments, joints, and muscles [1]. MSDs are characterized by
persistent discomforts, aches, or pain and they frequently cause mobility
limitations that restrict the function and productivity of the affected
individual [1]. These factors could contribute to an increase in absen-
teeism, as well as intensifying the demand and cost for medical in-
terventions. MSDs were documented in 1.7 billion people, with majority
of them experiencing low back pain that necessitated rehabilitation [2].
Repetitive movements, excessive exertion, long working hours, and poor
working environments are common causes of Upper Limb Musculo-
skeletal Disorders (ULMSDs) [3].

ULMSDs are common among cleaners, especially with their routine
manual chores like sweeping, vacuuming, mopping, or scrubbing [4,5].
Cleaning services may require additional heavier tasks like lifting and
moving furniture, as well as managing and disposing of waste material
[6]. Cleaning work has been linked to a higher incidence of ULMSDs due
to the degree of repetitive forced as well as the effects of vibration from
cleaning tools [5,7,8]. Furthermore, most cleaners are required to
maintain in static or awkward postures, particularly while cleaning
higher areas, besides needing to maneuver and balance their bodies in
awkward positions when cleaning narrow areas [4,5,8,9].

Aside from that, landscaping work comprises setting up and main-
taining plants, trees or lawn; lawn mowing and fertilizing; and tree
trimming [10]. Landscaping sector reported high rates of non-fatal
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injuries, which are mainly caused by overexertion, falls from heights,
transportation, exposure to harmful substances or environments [10].
Landscaping tasks include lifting and carrying, stretching, bending over,
twisting, pulling, and pushing heavy loads [10,11]. These tasks increase
the risk of musculoskeletal disorders, mostly affecting the back, neck,
and shoulders [11,12]. Therefore, janitorial workers are undeniably one
of the most vulnerable group to develop work-related musculoskeletal
disorders (WRMSDs) due to their various hazardous job tasks.

Apart from physical hazards, one of the psychosocial stressors in the
janitorial services include the necessity to work alone in isolated settings
[4,5]. Workers working alone with no social support, are more suscep-
tible to WRMSDs, as they are expected to handle a wider range of duties.
Cleaners are also anticipated to work in a very intense and fast-paced
environment, leading to more WRMSDs complaints [13,14]. Long
working hours without adequate rest [4,5,13], lack of opinion over work
arrangements [4,13], and job seniority [15], are potential psychosocial
risk factors for WRMSDs. Besides, janitorial work involved low-skilled
jobs with minimal salaries [16]. Hence, the awareness of work-related
occupational injuries may be insufficient. Furthermore, with
increasing age, the prevalence of MSDs increases as well [17]. Degen-
erative biological changes in older adults also intensify the likelihood of
musculoskeletal injuries among the elderly working population [18].

Occupational, Safety and Health Act (OSHA) emphasized the em-
ployer’s responsibility in providing as well as maintaining the em-
ployee’s safety, health, and welfare against any hazards at work [19].
Currently, there is inadequate data on WRMSDs based on job scope,
especially among university’s janitorial workers. Therefore, this study
aimed to determine the prevalence of ULMSDs and its associated risk
factors among university’s janitorial workers.

2. Materials and methods
2.1. Methods

This was a cross-sectional study carried out in a public university in
Kota Kinabalu, Sabah, Malaysia. The study is conducted in accordance
with the declaration of Helsinki [The study was registered in the
research registry with Unique Identifying number 7250, and the link is
https://www.researchregistry.com/register-now#user-researchregis
try/registerresearchdetails/6165788c738d2a0020149863/] and re-
ported according to the STROCSS criteria [20]. Universal sampling
involving 166 workers, was used to recruit the participants. Janitorial
workers with at least 12-months of working experience in their current
job settings were included, while workers who had underlying muscu-
loskeletal injuries were excluded.

Permission was also obtained from the university’s Development and
Maintenance Department as well as the owners of the janitorial services.
The participants were given a thorough overview of the study, including
the objectives, methods, benefits, and data confidentiality. Only par-
ticipants who agreed and signed the consent form were included in the
study.

Questionnaires were disseminated to the janitorial workers via their
supervisors. Since majority of the workers were illiterate, they were
subjected to one-on-one interview with the researcher, assisted by
translators who spoke the local dialect. The questionnaires included
sociodemographic, past medical history, occupational history, as well
Standardized Nordic Musculoskeletal Questionnaire (SNMQ) and Job
Content Questionnaire (JCQ).

The validated Malay version SNMQ by Tamrin et al., 2007 [21],
which was widely used in various occupations, including bus drivers,
manufacturing and plantation workers [14,22,23], was used to evaluate
the self-perceived musculoskeletal disorder (MSD) symptoms. It consists
of 27 questions with "No’ and ’Yes’ answers. MSD symptoms refer to
aches, pains, discomfort, or numbness in 9 different body parts over the
last 12 months. Besides, assessment of mild to severe symptoms were
based on the Canadian Centre for Occupational Health and Safety
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(CCOHS) [24].

The validated Malay version JCQ was used to assess the psychosocial
factors, which consist of psychological job demands, job control, social
support, physical demands, and job insecurity [25]. They were evalu-
ated using a four-point Likert scale: ’strongly disagree,” ’disagree,’
’agree,” and ’strongly agree’. The total score in the major scales was
calculated using the formula outlined in the Job Content Questionnaire
and User Guide [26]. The main scales were further categorized into
’high’ and ’low’ levels based on the median cut-off point. The reliability
of the JCQ, assessed using Cronbach’s alpha, was 0.767 for psycholog-
ical job demand, 0.821 for job control at work, and 0.865 for social
support. Hence, the internal consistency was acceptable.

Initial and advanced Ergonomic Risk Assessment (ERA) was con-
ducted following the Malaysian Guidelines on Ergonomics Risk Assess-
ment at Workplace 2017 [27]. A musculoskeletal assessment to identify
the various occupational risk factors was conducted, followed by
confirmation of the affected body parts using SNMQ. The activities and
positions of the workers were then assessed and studied over numerous
work cycles to ascertain the ergonomic risk factors and decide whether
advanced ERA was required. The postures to be examined were chosen
based on following criteria; (i) The most demanding job tasks and pos-
tures; (ii) The most constant posture and sustained the longest duration;
and (iii) The posture with the highest force loading. Awkward posture,
strenuous exertion, and repetitive movements were the preliminary risk
factors identified. Scores for initial assessment were given based on the
work completed. Factors with scores that met the minimum requirement
for the advanced evaluation were followed up with advanced ERA.

The main ergonomic risk identified was awkward postures, and the
musculoskeletal symptoms were concentrated in the upper limbs.
Hence, Rapid Upper Limb Assessment (RULA) tool, which used a single-
page worksheet to assess required body posture, force, and repetition,
was chosen for advanced ERA [28]. Scores were entered for each body
region in Section A for arm and wrist, and Section B for neck, trunk, and
leg based on observations. After the data for each section were collected
and scored, tables on the form were used to compile the risk factors
variables, generating a single Final RULA grand score, ranging from 1 to
7 and the actions needed to be taken [28]. The pictures and video re-
cordings were analyzed by a certified Ergonomic Trained Personnel to
corroborate the researcher’s results and avoid study bias.

2.2. Statistical analysis

Data were analyzed and produced using SPSS statistical package
version 26.0. Descriptive statistics, for instance, frequency, percentage,
median and interquartile range, were used to summarize and described
the independent variables (sociodemographic characteristics and psy-
chosocial factors) and dependent variable (ULMSDs). Pearson’s Chi-
Square or Fisher’s Exact test (small cell numbers <5) was used to
determine the association between categorical independent and
dependent variables. Multiple Logistic Regression was used to derive the
best-fitting and reasonable model from defining a set of predicted in-
dependent variables and its effect on ULMSD. The model will be
considered a good fit model based on a few criteria, including Hosmer-
Lemeshow goodness-of-fit test and receiver operating characteristic
(ROCQ) curve. All tests were carried out at 5% level of significance.

3. Results

Out of 166 workers, only 142 agreed to participate, giving an 88%
response rate. Non-respondents were those who were reluctant to
participate or request a postponement. The sociodemographic charac-
teristics of janitorial workers are described in Table 1. The age distri-
bution of the workers in this study ranged from 19 to 72 years old. They
were divided into two groups based on the median age of 36 (IQR = 19).
The majority of the respondents were female (66.2%), from the Bajau
ethnic group (78.0%), and married (66.2%). Eighty percent of the
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Table 1
Association of ULMSDs with sociodemographic factors, RULA risk level and psychosocial factors (N = 142).
Risk Factors ULMSDs Median (IQR) df X2 p-value
Yes, n (%) No, n (%)
Sociodemographic Factors
Gender 1 0.235 0.628
Male 38(79.2) 10 (20.8)
Female 71 (75.5) 23 (24.5)
Age Group (years) 36 (19) 1 0.867 0.352
<36 56 (73.7) 20 (26.3)
>36 53 (80.3) 13 (19.7)
Ethnicity 2 1.597 0.450
Bajau 83 (74.8) 28 (25.2)
Dusun 10 (90.9) 1(9.1)
Others 16 (80.0) 4 (20.0)
Level of Education 1 0.064 0.800
None and Primary School 87 (77.0) 26 (23.0)
Secondary School and above 22 (75.9) 7 (24.1)
Household Income 950 (150) 1 1.863 0.172
< RM950 61 (81.3) 14 (18.7)
> RM950 48 (71.6) 19 (28.4)
Type of Job 1 3.804 0.051
Cleaners 62 (71.3) 25 (28.7)
Landscape workers 47 (85.5) 8(14.5)
Years of Working 1 3.198 0.074
< Three years 50 (70.4) 21 (29.6)
>3 years 59 (83.1) 12 (16.9)
Smoking Status 1 0.135 0.713
Smoker 20 (74.1) 7 (25.9)
Non-Smoker 89 (77.4) 26 (22.6)
RULA Risk Level 1 0.204 0.764
Low and Medium Risk 96 (76.2) 30 (23.8)
Very High Risk 13 (81.3) 3(18.7)
Psychosocial Factors 1 4.547 0.033"
Job Control at Work
Low 69 (83.1) 14 (16.9)
High 40 (67.8) 19 (32.2)
Job Insecurity 1 0.066 0.798
Low 72 (77.4) 21 (22.6)
High 37 (75.5) 12 (24.5)
Psychological Job Demand 1 0.270 0.603
Low 65 (78.3) 18 (21.7)
High 44 (74.6) 15 (25.4)
Social Support 1 0.721 0.396
Low 62 (79.5) 16 (20.5)
High 47 (73.4) 17 (26.6)
IQR = interquartile range.
@ Statistically significant if p-value< 0.05.
respondents had no formal education background or with minimal ed- Table 2
able

ucation level. Landscape workers were mostly paid daily wages, while
cleaners and supervisors had fixed monthly incomes. Hence, the range of
household income varied from RM400 per month to RM7000 per month.
They were categorized into two groups based on the median household
income of RM950 (IQR = 150). No significant association of ULMSDs
with sociodemographic factors was noted.

Based on SNMQ, the overall prevalence of self-reported ULMSDs
over 12 months based was 76.8%, involving 109 respondents, while the
remaining 33 participants (23.2%) reporting no MSD symptoms. Male
workers were noted to have a higher prevalence of self-reported
ULMSDs (79.2%). The proportion of ULMSDs was higher among land-
scape workers (85.5%). The highest prevalence of ULMSDs according to
upper body segments was in the shoulders (71.6%), followed by the neck
(35.8%), wrist or hands (30.3%), and elbows (4.6%) (Table 2). Never-
theless, MSD symptoms over the neck region was the highest (17.4%) in
preventing them from doing their daily work or activities over the past
12 months.

Workers with self-reported ULMSDs were then further assessed on
the severity of their symptoms [24]. Only mild or moderate symptoms
were reported. 56.5% of cleaners, comprised of majority female
workers, complained of moderate symptoms, while 61.7% of landscape
workers who were mostly male, perceived their symptoms were only

Prevalence of ULMSDs according to upper body segment (N = 109).

Body Any trouble” in the  Prevented from doing Trouble” in the
Regions last 12 months, n regular work or last seven days, n
(%) activities, n (%) (%)

Neck 39 (35.8) 19 (17.4) 12 (11.0)
Shoulders 78 (71.6) 16 (14.7) 40 (36.7)
Elbows 5(4.6) 2(1.8) 2(1.8)
Wrists/ 33(30.3) 4(3.7) 8(7.3)

Hands

# Trouble was defined as having symptoms such as ache, pain, discomfort, and
numbness.

mild (Table 3). There was a significant association of severity of symp-
toms with years of working (x> = 32.30,p < 0.001) and also prevention
from work or normal activities ()(2 = 5.580,p = 0.018). 74.1% of
workers with more than three years of working experience perceived
their ULMSDs symptoms were moderate, while 67.9% of workers who
needed to rest from their regular work were experiencing moderate
symptoms as well.

In Table 4, none of the workers was in suitable postures while
working. 83.8% were in the Medium Risk category, while 11.3% were in
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Table 3
Association of perceived severity of symptoms among those with ULMSDs and
work-related factors.

Work-related Factors Severity of Symptoms daf 2 p-value
Mild, n Moderate, n
(%) (%)
Types of Job 1 3.527 0.060
Cleaners 27 35 (56.5)
(43.5)
Landscape workers 29 18 (38.3)
(61.7)
Years of Working 1 32302 p<
< Three years 41 10 (19.6) 0.001°
(80.4)
>3 years 15 43 (74.1)
(25.9)
Prevention from Work or 1 5.580 0.018°
Normal Activities
Yes 9(32.1) 19 (67.9)
No 47 34 (42.0)
(58.0)
Job Control at Work 1 0.332 0.564
Low 34 35 (50.7)
(49.3)
High 22 18 (45.0)
(55.0)
Job Insecurity 1 0.000 0.997
Low 37 35 (48.6)
(51.4)
High 19 18 (48.6)
(51.4)
Psychological Job 1 0.024 0.878
Demand
Low 33 32(49.2)
(50.8)
High 23 21 (47.7)
(52.3)
Social Support 1 0.690 0.406
Low 34 28 (45.2)
(54.8)
High 22 25 (53.2)
(46.8)

# Significant if p < 0.05, N = 109.

Table 4
Distribution of rapid upper limb assessment (RULA) score and risk level among
janitorial workers.

Final RULA Score Level of Risk Frequency, n Percentage (%)

3-4 Low Risk 7 4.9
5-6 Medium Risk 119 83.8
7 Very High Risk 16 11.3

the Very High-Risk group, which required immediate intervention to
reduce the vulnerability to ULMSDs. As the risk level for awkward
posture based on RULA increased, the self-reported prevalence of
ULMSDs also increased. Prevalence of ULMSDs of 76.2% in the low- and
medium-risk groups increase to 81.3% in the very high-risk group.
Fisher’s Exact Test analysis revealed no significant association between
the prevalence of ULMSDs and RULA risk levels as majority of the
janitorial workers were exposed to medium to high levels of ergonomic
risk in their daily work chores (Table 1). There was a significant asso-
ciation between job control and ULMSDs among the janitorial workers
(p = 0.033). Workers with low job control were more likely to have
ULMSDs than those with higher control over their work tasks. However,
there was no significant association between other psychosocial factors
(job insecurity, psychological job demand, and social support) and
ULMSDs (Table 1).

Multiple logistic regression was used to determine the predicted in-
dependent variables and to what extent these variables affect ULMSDs
(the dependent variable). The independent variables chosen were based
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on the chi-square analysis with p-values < 0.25 from Table 1. In addi-
tion, although the RULA risk level had a p-value >0.25, it was included
in the multiple logistic regression via enter method because awkward
posture, which is assessed by RULA scoring, is a known risk factor for
ULMSDs [8,9,17]. Table 5 displays the best final model with no inter-
action or multicollinearity between the variables noted. Goodness-of-fit
model using the Hosmer and Lemeshow test revealed that the model was
an excellent fit to the outcome of the data (p > 0.05) and had a good
accuracy of 78.9% in predicting the outcome with a sensitivity of 95.5%.
ROC curve was noted to be at 0.7, which was reasonably acceptable.
Based on multiple logistic regression, landscape workers had three times
greater odds of experiencing ULMSDs than cleaners. Janitorial workers
who had more than three years working experiences and those with low
job control at work were 2.5 and 2.7 times more likely to experience
ULMSDs, respectively.

4. Discussion

The overall prevalence of ULMSDs was 76.8%, with workers expe-
riencing discomfort, aches, stiffness, or pain, especially after completing
their job tasks. The body region most affected was the shoulders
(71.6%), followed by the neck region (35.8%), wrists or hands (30.3%),
and elbows (4.6%). Out of the 109 respondents who self-reported
ULMSDS, only 31 people (28.4%) reported two or more upper body
regions were affected. The result was almost consistent with the previ-
ous study conducted among university workers, which reported the
highest prevalence of ULMSDs (78.6%) among cleaners [17]. Other re-
searches which involved cleaners, also reported an overall ULMSD
prevalence of 78-90% [7,29]. One of the main contributors to the high
prevalence of ULMSDs among janitorial workers was because they were
all exposed to continuous demanding manual physical work during their
8 h of work daily.

Janitorial workers in this study comprised both the cleaners and
landscape workers. Their job tasks required them to have almost similar
exposure to awkward posture, repetitive movements, and forceful
exertion. Although no significant association was established between
gender and ULMSDs, male workers have a higher prevalence of self-
reported ULMSDs(79.2%). This finding was inconsistent with other re-
searches [30,31] that indicated a higher prevalence of MSDs among
females than males in various working populations. Prevalence of
ULMSDs were higher among male workers in this study, mainly because
70.8% of the males were landscape workers who were exposed to more
strenuous work chores. Landscape workers were indeed three times
more likely than cleaners to experience ULMSDs (aOR = 3.07,95% CI =

Table 5
Multiple logistic regression analysis for predictors of upper limb musculoskeletal
disorders.

Variables B S.E. p- Adjusted 95% CI
value OR

Job Category 1.123 0.554  0.043° 3.073 1.039;
Cleaners 9.905
Landscape workers

Years of Working 0.905 0.434  0.037° 2.472 1.056;
< Three years 5.787
>3 years

Job Control at Work 0.988 0.429 0.021° 2.686 1.158;
High 6.231
Low

RULA Risk Level —0.436  0.839  0.604 0.647 0.125;
Low and Medium 3.349
Risk
Very High Risk

Constant —-0.061 0.395 0.876 0.940

B = beta coefficient, S. E. = standard error, OR = odds ratio, CI = confidence
interval.
# Statistically significant if p-value <0.05.
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1.04, 9.91).

In addition, the prevalence of ULMSDs was higher in the older age
group of more than 36 years old (80.3%). This finding was in line with
earlier related studies [4,17], that highlighted the prevalence of MSDs
increased as age increased. These studies were supported by theories
that elderly working population are more vulnerable to musculoskeletal
injuries due to degenerative biological changes in older adults, in
addition to ongoing persistent imbalance between high physical job
demand but low physical working capacity [18].

Even though higher education levels have a slightly lower prevalence
of ULMSDs(75.9%) than those with lower education group (77.0%), no
significant association was noted between ULMSDs and education level,
which also supported the findings from previous studies [14,17]. The
prevalence of ULMSDs was reported to be higher among those with
lower household income, which are similar to study among Korean
workers by Choi et al. (2013) [32]. Workers who were dependent on
daily wages, may choose not to rehabilitate even while suffering from
mild MSD symptoms due to financial restrictions.

The range of years of working in the same job is from 1 to 26 years.
The workers were categorized into two groups based on the median of 3
years of duration of employment. Although there was no significant
association between years of working and ULMSDs, workers who had
been working for more than three years were noted to have a higher self-
reported prevalence of ULMSDs of 83.1%. Janitorial workers who had
worked more than three years in the same job scope were persistently
exposed to the same risk factors. They were 2.5times more likely to
experience ULMSDs (aOR = 2.47,95% CI = 1.06,5.79). The findings
from this study concurred with previous studies among sewers and
rubber tappers [33,34]. Besides, a significant association was noted
between severity of MSDs symptoms with years of working among the
janitorial workers (x? = 32.302, p < 0.001), which was in line with the
study conducted by Candan et al.(2019) [35].

There was a significant association between perceived severity of
symptoms among those with self-reported ULMSDs and prevention from
work or normal activities (x> = 5.580, p < 0.05). Among those who
reported a history of absenteeism from work, 67.9% of them were
experiencing moderate MSDs symptoms. The finding was consistent
with a previous study conducted among hospital workers by Qhomane-
Mhlanga (2014), which reported a significant association between
discomfort in affected body regions and absenteeism [36].

The prevalence of ULMSDs increased as the RULA Risk Level
increased, from 76.2% in the Low and Medium Risk Level group to
81.3% in the Very High-Risk Level group. None of the workers were in
appropriate postures while working. The findings in this study were in
line with previous studies in which workers performing manual work
experienced more awkward postures [37,38]. No significant association
were noted from this analysis.

Janitorial workers were persistently exposed to high physical de-
mands at work. They need to use substantial physical effort, repeating
similar tasks and work for long hours. Most cleaners were compelled to
maintain in static or awkward postures. The tools they used were
inappropriate for their height or petite stature. They occasionally
encountered challenging scenarios involving their upper limbs, such as
cleaning in narrow areas. Landscape workers were also exposed to
awkward posture while performing landscape activities, notably while
maneuvering themselves inside narrow drains or balancing their bodies
while trimming the hedges or trees, particularly at hilly slopes.

There was a significant association of job control at work with
ULMSDs (X2 = 4.547, p < 0.05), which supported the results of previous
studies [17,39]. Workers with low job control had 2.7 times higher odds
of experiencing ULMSDs (aOR = 2.69,95% CI = 1.16, 6.23). Prevalence
of self-reported ULMSDs was higher in the group with low social support
(79.5%), as most of them need to work alone, covering a few job tasks.
This finding was in line with other studies among university and
administrative workers [17,39]. Most of the workers were assured of job
sustainability; hence, only 34.5% were noted to have a high level of job

Annals of Medicine and Surgery 73 (2022) 103201

insecurity. There was no association between job insecurity and
ULMSDs, consistent with the previous study by Amin et al. (2014) [40].
However, previous research Nasaruddin et al. (2014) [37], reported that
respondents with high job insecurity were three times more likely than
those with low job insecurity to report MSDs. There was no significant
association between ULMSDs and psychological job demand, which was
consistent with the study done by Burgel et al.(2010) [29].

Few limitations were noted in this study. Data were only collected
through interviews followed by observational assessments of their work
tasks. No formal medical assessment or report were obtained in this
study. As a result, the responses were subjective to recall bias and
dependent on the participants’ perceptions. Follow up study using
medical devices (electromyography or nerve conduction studies) is
suggested so that a proper medical diagnosis can be given and pro-
gression of symptoms can be monitored. One of the strengths in this
study was, ERAs were also conducted to determine the factors that posed
the greatest risk to the workers, and the level of risk they faced while
completing their daily tasks.

The framework of this study can be utilized to conduct regular MSDs
symptoms screening for workers in order to strengthen the WRMSDs
surveillance. It will be beneficial in the development of a structured and
sustainable program for occupational-related illnesses which include
preventive and screening program as well as encourage early notifica-
tion, intervention, and rehabilitation. This will eventually minimize the
labor shortage caused by absenteeism or early retirement owing to
WRMSDs.

5. Conclusion

High prevalence of ULMSDs (76.8%) were noted among the uni-
versity’s janitorial workers. None of the working postures was suitable,
with majority in the medium or high-risk level. The associated risk
factors of ULMSDs were landscape workers, more than three years of
work experiences, and low job control. The outcome of this study pro-
vides valuable information for implementation of control and preven-
tative measures which include powered operated cleaning and
landscaping apparatus; mechanical assistances for shifting heavy ob-
jects/loads; hands-on-training on ergonomics at work; re-organize work
tasks rotation; sufficient resting time in between work and regular open
dialogues with supervisor to discuss any impending issues.

Ethical approval

Ethical clearance from Ethical Committee of Faculty of Medicine and
Health Sciences, Universiti Malaysia Sabah (UMS) were obtained before
the study was conducted [Approval Code: JKEtika 1,/20 (3)]

Funding

The study was supported by Universiti Malaysia Sabah under UMS-
Great Grant (Project Code: GUG0472-1/2020).

Author contribution

MCL was involved in the study design, carried out the data collec-
tion, conducted the ergonomic risk assessment, performed the statistical
analysis and drafted the manuscript. KAL supervised the study design,
reviewed the analysis and facilitated the manuscript writing. NG and
JFL reviewed the findings of the ergonomic risk assessment. RA
reviewed the statistical analysis. MSJ and SSSAR facilitated in writing
the manuscript. All authors agreed and approved the final version for
publication.

Consent

Permissions were also granted by the Development and Maintenance



M.C. Lim et al.

Department of UMS as well as from the owners of the janitorial services
to conduct the study. All the necessary information was explained to the
participants thoroughly which included the nature and purpose of the
study, the methods and tools which were used as well as the potential
benefits of their involvement in this study. Consent forms were given to
the respondents before the study. Only respondents who agreed and
signed the consent form were included in the study.

Registration of research studies

1. Name of the registry: researchregistry

2. Unique Identifying number or
researchregistry7250

3. Hyperlink to your specific registration (must be publicly accessible
and will be checked): https://www.researchregistry.com/register
-now#user-researchregistry/registerresearchdetails/6165788¢c7
38d2a0020149863/

registration ID:

Guarantor

Khamisah Awang Lukman, Department of Public Health Medicine,
Faculty of Medicine and Health Sciences, Universiti Malaysia Sabah,
Kota Kinabalu, Sabah, MALAYSIA. Email: khamisah@ums.edu.my.

Declaration of competing interest
The authors report no conflict of interest in this study.
Acknowledgments

We are also thankful to the university for awarding us the research
grant, which was a great financial support for the study. We would like
to thank the Department of Development and Maintenance university
and all the officers in charge of the cleaning services for their assistance
in making all the necessary arrangements before the research. In addi-
tion, the authors would also like to express their most profound appre-
ciation to both Professor Dr. Shamsul Bahri Mohd Tamrin (Director,
Centre of Industry Relations and Network, Universiti Putra Malaysia)
and Professor Dr. Rusli Bin Nordin (Head of School of Medicine, Faculty
of Health and Medical Sciences, Taylor’s University) for sharing and
permitting us to use the validated Malay version of the Standardised
Nordic Musculoskeletal Questionnaire (SNMQ) and Job Content Ques-
tionnaire (JCQ), respectively. Last but not least, we were appreciative to
all the workers who agreed to participate and giving us their most total
cooperation throughout this research.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.amsu.2021.103201.

References

[1] World Health Organization (WHO), Musculoskeletal Conditions, 2021. https:
//www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions.
(Accessed 1 October 2021).

[2] A. Cieza, K. Causey, K. Kamenov, S.W. Hanson, S. Chatterji, T. Vos, Global

estimates of the need for rehabilitation based on the global burden of disease study

2019: a systematic analysis for the global burden of disease study, 2020, Lancet

396 (2019), https://doi.org/10.1016/50140-6736(20)32340-0, 2006-2017.

Health and Safety Executive (HSE), Upper Limb Disorders in the Workplace, United

Kingdom, Health and Safety Executive Books, 2002.

[4] R. Kumar, S. Kumar, Musculoskeletal risk factors in cleaning occupation-A
literature review, Int. J. Ind. Ergon. 38 (2008) 158-170, https://doi.org/10.1016/
j-ergon.2006.04.004.

[5] L.E.Charles, D. Loomis, Z. Demissie, Occupational hazards experienced by cleaning
workers and janitors: a review of the epidemiologic literature, Work (2009)
105-116, https://doi.org/10.3233/WOR-2009-0907.

[3

—

(6]

71

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Annals of Medicine and Surgery 73 (2022) 103201

S.E. Johansson, G. Ljunggren, Perceived exertion during a self-imposed pace of
work for a group of cleaners, Appl. Ergon. 20 (1989) 307-312, https://doi.org/
10.1016/0003-6870(89)90196-8.

J.H. Chang, J. De Wu, C.Y. Liu, D.J. Hsu, Prevalence of musculoskeletal disorders
and ergonomic assessments of cleaners, Am. J. Ind. Med. 55 (2012) 593-604,
https://doi.org/10.1002/ajim.22064.

S.D. Wami, A. Dessie, D.H. Chercos, The impact of work-related risk factors on the
development of neck and upper limb pain among low wage hotel housekeepers in
Gondar town, Northwest Ethiopia: institution-based cross-sectional study, Environ.
Health Prev. Med. 24 (2019) 1-10, https://doi.org/10.1186/s12199-019-0779-7.
H. Melese, T. Gebreyesus, A. Alamer, A. Berhe, Prevalence and associated factors of
musculoskeletal disorders among cleaners working at Mekelle University, Ethiopia,
J. Pain Res. 13 (2020) 2239-2246, https://doi.org/10.2147/JPR.S263319.

F. Cheryl, F. Michael, S. Teresa, B. Bryan, Landscaping Safety and Health, Centers
for Disease Control and Prevention (CDC), 2017. https://blogs.cdc.gov/niosh-sc
ience-blog/2017/03/20/landscaping/. (Accessed 1 October 2021).

M.C. Lim, K.A. Lukman, N. Giloi, Landscaping Work, Work-related musculoskeletal
problems and ergonomic risk factors, Risk Manag. Healthc. Pol. 14 (2021)
3411-3421.

National Association of Landscape Professionals (NALP), Musculoskeletal Injuries,
2021. https://www.landscapeprofessionals.org/LP/Safety/Musculoskeletal _Injuri
es.aspx?WebsiteKey=889287fd-d227-4028-8f61-025e9bb02d2a. (Accessed 1
October 2021).

V. Woods, P. Buckle, Musculoskeletal ill health amongst cleaners and
recommendations for work organisational change, Int. J. Ind. Ergon. 36 (2006)
61-72, https://doi.org/10.1016/j.ergon.2005.08.001.

M.C. Foong, M.Y. Adon, M.R. Baharudin, A.A. Ariffin, Prevalence of
musculoskeletal symptoms among production line workers in a printing
manufacturing company, Malaysia, Int. J. Pub. Health Clin. Sci. 1 (2014) 109-117.
S.C.L. Lin, L.L. Lin, C.J. Liu, C.K. Fang, M.H. Lin, Exploring the factors affecting
musculoskeletal disorders risk among hospital nurses, PLoS One 15 (4) (2020),
€0231319, https://doi.org/10.1371/journal.pone.0231319.

P.A. Landsbergis, J.G. Grzywacz, A.D. Lamontagne, Work organization, job
insecurity, and occupational health disparities, Am. J. Ind. Med. 57 (2014)
495515, https://doi.org/10.1002/ajim.22126.

M.K. Karwan, A. Azuhairi, K.S. Hayati, Prevalence of upper limb disorders and
associated factors with psychosocial and awkward posture among public university
workers in Malaysia, IOSR journal of dental and medical Sciences ver, VII. 14,
https://doi.org/10.9790,/0853-14577788, 2015, 2279-2861.

B.C.H. De Zwart, Repeated survey on changes in musculoskeletal complaints
relative to age and work demands, Occup. Environ. Med. 54 (1997) 793-799,
https://doi.org/10.1136/0em.54.11.793.

Department of Safety and Occupational Health (DOSH), Occupational and Safety
Health Act, 1994. https://www.dosh.gov.my/index.ph
p/legislation/acts-legislation/23-02-occupational-safety-and-health
-act-1994-act-514/file, n.d. (Accessed 20 September 2021).

R. Agha, A. Abdall-Razak, E. Crossley, N. Dowlut, C. losifidis, G. Mathew, for the
STROCSS Group, The STROCSS 2019 guideline: strengthening the reporting of
Cohort studies in surgery, Int. J. Surg. 72 (2019) 156-165.

S. Bahri, M. Tamrin, K. Yokoyama, J. Jalaludin, N.A. Aziz, N. Jemoin, R. Nordin, A.
L. Naing, The Association between Risk Factors and Low Back Pain Among
Commercial Vehicle Drivers in Peninsular Malaysia, A Preliminary Result, 2007,
pp. 268-278.

K. Awang Lukman, M.S. Jeffree, K.G. Rampal, Lower back pain and its association
with whole-body vibration and manual materials handling among commercial
drivers in Sabah, Int. J. Occup. Saf. Ergon. 25 (2019) 8-16, https://doi.org/
10.1080/10803548.2017.1388571.

C.L. Shan, M.Y. Bin Adon, A.B.A. Rahman, S.T.S. Hassan, K. Bin Ismail, Prevalence
of neck pain and associated factors with personal characteristics, physical
workloads and psychosocial among male rubber workers in FELDA settlement
Malaysia, Global J. Health Sci. 4 (2012) 94-104, https://doi.org/10.5539/gjhs.
v4nlp94.

Canadian Centre for Occupational Health and Safety (CCOHS), Work-related
Musculoskeletal Disorders (WMSDs), 2021. https://www.ccohs.ca/oshanswers/dis
eases/rmirsi.html. (Accessed 1 October 2021).

B.A. Edimansyah, B.N. Rusli, L. Naing, M. Mazalisah, Reliability and construct
validity of the Malay version of the job content questionnaire (JCQ), Southeast
Asian J. Trop. Med. Publ. Health 37 (2006) 412-416.

R. Karasek, Job Content Questionnaire User’s Guide, Department of Work
Environment, 1985.

Department of Occupational Safety and Health (DOSH), Guidelines on Ergonomic
Risk Assessment at Workplace, 2017. https://www.dosh.gov.my/index.php/compe
tent-person-form/occupational-health/regulation/guidelines/ergonomic/
2621-01-guidelines-on-ergonomics-risk-assessment-at-workplace-2017?path=gui
delines/ergonomic. (Accessed 20 September 2021), 2017.

Ergonomic Plus, Step-by-step Rapid Upper Limb Assessment (RULA).
https://ergo-plus.com/wp-content/uploads/RULA-A-Step-by-Step-Guidel.pdf, n.d.
(Accessed 28 September 2021).

B.J. Burgel, M.C. White, M. Gillen, N. Krause, Psychosocial work factors and
shoulder pain in Hotel room cleaners, Am. J. Ind. Med. 53 (2010) 743-756,
https://doi.org/10.1002/ajim.20832.

C. Nordander, K. Ohlsson, I. Akesson, I. Arvidsson, I. Balogh, G.A. Hansson,

U. Stromberg, R. Rittner, S. Skerfving, Risk of musculoskeletal disorders among
females and males in repetitive/constrained work, Ergonomics 52 (2009)
1226-1239, https://doi.org/10.1080/00140130903056071.


https://www.researchregistry.com/register-now#user-researchregistry/registerresearchdetails/6165788c738d2a0020149863
https://www.researchregistry.com/register-now#user-researchregistry/registerresearchdetails/6165788c738d2a0020149863
https://www.researchregistry.com/register-now#user-researchregistry/registerresearchdetails/6165788c738d2a0020149863
mailto:khamisah@ums.edu.my
https://doi.org/10.1016/j.amsu.2021.103201
https://doi.org/10.1016/j.amsu.2021.103201
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions
https://www.who.int/news-room/fact-sheets/detail/musculoskeletal-conditions
https://doi.org/10.1016/S0140-6736(20)32340-0
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref3
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref3
https://doi.org/10.1016/j.ergon.2006.04.004
https://doi.org/10.1016/j.ergon.2006.04.004
https://doi.org/10.3233/WOR-2009-0907
https://doi.org/10.1016/0003-6870(89)90196-8
https://doi.org/10.1016/0003-6870(89)90196-8
https://doi.org/10.1002/ajim.22064
https://doi.org/10.1186/s12199-019-0779-7
https://doi.org/10.2147/JPR.S263319
https://blogs.cdc.gov/niosh-science-blog/2017/03/20/landscaping/
https://blogs.cdc.gov/niosh-science-blog/2017/03/20/landscaping/
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref11
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref11
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref11
https://www.landscapeprofessionals.org/LP/Safety/Musculoskeletal_Injuries.aspx?WebsiteKey=889287fd-d227-4028-8f61-025e9bb02d2a
https://www.landscapeprofessionals.org/LP/Safety/Musculoskeletal_Injuries.aspx?WebsiteKey=889287fd-d227-4028-8f61-025e9bb02d2a
https://doi.org/10.1016/j.ergon.2005.08.001
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref14
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref14
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref14
https://doi.org/10.1371/journal.pone.0231319
https://doi.org/10.1002/ajim.22126
https://doi.org/10.9790/0853-14577788
https://doi.org/10.1136/oem.54.11.793
https://www.dosh.gov.my/index.php/legislation/acts-legislation/23-02-occupational-safety-and-health-act-1994-act-514/file,%20n.d
https://www.dosh.gov.my/index.php/legislation/acts-legislation/23-02-occupational-safety-and-health-act-1994-act-514/file,%20n.d
https://www.dosh.gov.my/index.php/legislation/acts-legislation/23-02-occupational-safety-and-health-act-1994-act-514/file,%20n.d
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref20
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref20
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref20
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref21
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref21
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref21
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref21
https://doi.org/10.1080/10803548.2017.1388571
https://doi.org/10.1080/10803548.2017.1388571
https://doi.org/10.5539/gjhs.v4n1p94
https://doi.org/10.5539/gjhs.v4n1p94
https://www.ccohs.ca/oshanswers/diseases/rmirsi.html
https://www.ccohs.ca/oshanswers/diseases/rmirsi.html
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref25
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref25
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref25
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref26
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref26
https://www.dosh.gov.my/index.php/competent-person-form/occupational-health/regulation/guidelines/ergonomic/2621-01-guidelines-on-ergonomics-risk-assessment-at-workplace-2017?path=guidelines/ergonomic
https://www.dosh.gov.my/index.php/competent-person-form/occupational-health/regulation/guidelines/ergonomic/2621-01-guidelines-on-ergonomics-risk-assessment-at-workplace-2017?path=guidelines/ergonomic
https://www.dosh.gov.my/index.php/competent-person-form/occupational-health/regulation/guidelines/ergonomic/2621-01-guidelines-on-ergonomics-risk-assessment-at-workplace-2017?path=guidelines/ergonomic
https://www.dosh.gov.my/index.php/competent-person-form/occupational-health/regulation/guidelines/ergonomic/2621-01-guidelines-on-ergonomics-risk-assessment-at-workplace-2017?path=guidelines/ergonomic
https://ergo-plus.com/wp-content/uploads/RULA-A-Step-by-Step-Guide1.pdf,%20n.d
https://doi.org/10.1002/ajim.20832
https://doi.org/10.1080/00140130903056071

M.C.

[31]

[32]

[33]

[34]

[35]

Lim et al.

Y. Roquelaure, C. Ha, A. Leclerc, A. Touranchet, M. Sauteron, M. Melchior,

E. Imbernon, M. Goldberg, Epidemiologic surveillance of upper-extremity
musculoskeletal disorders in the working population, Arthritis Care Res. 55 (2006)
765-778, https://doi.org/10.1002/art.22222.

K. Choi, J.H. Park, H.K. Cheong, Prevalence of musculoskeletal symptoms related
with activities of daily living and contributing factors in Korean adults, J. Prev.
Med. Pub. Health 46 (2013) 39-49, https://doi.org/10.3961/jpmph.2013.46.1.39.
1. Dianat, M. Kord, P. Yahyazade, M.A. Karimi, A.-W. Stedmon, Association of
individual and work-related risk factors with musculoskeletal symptoms among
Iranian sewing machine operators, Appl. Ergon. 51 (2015) 180-188, https://doi.
org/10.1016/j.apergo.2015.04.017.

K. Stankevitz, A. Schoenfisch, V. de Silva, H. Tharindra, M. Stroo, T. Ostbye,
Prevalence and risk factors of musculoskeletal disorders among Sri Lankan rubber
tappers, Int. J. Occup. Environ. Health 22 (2016) 91-98, https://doi.org/10.1080/
10773525.2016.1168073.

S.A. Chandan, U.K. Sahin, S. Akoglu, The investigation of work-related
musculoskeletal disorders among female workers in a hazelnut factory: prevalence,
working posture, work-related and psychosocial factors, Int. J. Ind. Ergon. 74
(2019) 102838, https://doi.org/10.1016/j.ergon.2019.102838.

[36]

[37]

[38]

[39]

[40]

Annals of Medicine and Surgery 73 (2022) 103201

Qh-M. Teboho, The impact of musculoskeletal disorders on absenteeism in hospital
workers in the manguang metropolitan district, in: A field study submitted to the
UFS Business School in the Faculty of Economic and Management Sciences, 2014.
AF.A. Nasaruddin, S.B.M. Tamrin, K. Karuppiah, The prevalence of
musculoskeletal disorder and the association with risk factors among auto repair
mechanics in Klang valley Malaysia, Iran. J. Public Health 43 (2014) 34-41,
https://doi.org/10.1515/cjal-2017-0030.

E.H. Zakaria, O. Sukadarin, S.N.F.M. Fac, Musculoskeletal disorder among
municipal solid waste collectors, Asia Pacific environmental and occupational
health, Journal 3 (2017) 28-32.

P. Piranveyseh, M. Motamedzade, K. Osatuke, I. Mohammadfam, A. Moghimbeigi,
A. Soltanzadeh, H. Mohammadi, Association between psychosocial, organizational
and personal factors and prevalence of musculoskeletal disorders in office workers,
Int. J. Occup. Saf. Ergon. 22 (2016) 267-273, https://doi.org/10.1080/
10803548.2015.1135568.

N.A. Amin, R. Nordin, Q.K. Fatt, R.M. Noah, J. Oxley, Relationship between
psychosocial risk factors and work-related musculoskeletal disorders among public
hospital nurses in Malaysia, Ann. Occup. Environ. Med. 26 (2014) 1-9, https://doi.
org/10.1186/540557-014-0023-2.


https://doi.org/10.1002/art.22222
https://doi.org/10.3961/jpmph.2013.46.1.39
https://doi.org/10.1016/j.apergo.2015.04.017
https://doi.org/10.1016/j.apergo.2015.04.017
https://doi.org/10.1080/10773525.2016.1168073
https://doi.org/10.1080/10773525.2016.1168073
https://doi.org/10.1016/j.ergon.2019.102838
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref36
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref36
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref36
https://doi.org/10.1515/cjal-2017-0030
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref38
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref38
http://refhub.elsevier.com/S2049-0801(21)01151-1/sref38
https://doi.org/10.1080/10803548.2015.1135568
https://doi.org/10.1080/10803548.2015.1135568
https://doi.org/10.1186/s40557-014-0023-2
https://doi.org/10.1186/s40557-014-0023-2

	Prevalence of upper limb musculoskeletal disorders and its associated risk factors among janitorial workers: A cross-sectio ...
	1 Introduction
	2 Materials and methods
	2.1 Methods
	2.2 Statistical analysis

	3 Results
	4 Discussion
	5 Conclusion
	Ethical approval
	Funding
	Author contribution
	Consent
	Registration of research studies
	Guarantor
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


