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ABSTRACT
This study aimed to identify payment method and its effects on work control, work risk
and work-related musculoskeletal health among Malaysian sewing machine operators.
The study sample comprised 337 sewing machine operators (male, n=122, female,
n=215; aged between 18-54 years old; mean 30.74±8.44) from four different garmentmaking companies in Malaysia. They were being paid via time rate wages (n=246) and
piece rate wages (n=91). Data was collected through Nordic Musculoskeletal
Questionnaire and pen-and-paper assessment via Rapid Upper Limb Assessment
(RULA). From the study, the piece rate wage group was found to take fewer breaks, had
high work production demands, worked at a faster pace and experienced more
exhaustion and pressure due to increasing work demands as compared to the time rate
group. They were also observed working with higher physical exposure such as
repetitive tasks, awkward static postures, awkward grips and hand movements, pulling,
lifting and pushing as compared to those in the time rate wage group. The final RULA
scores was also higher from the piece rate wage group (72.53% RULA score 7) which
indicated higher work risks among them. The study found that the type of wage
payment was significantly associated with work risks (p=0.036, df=1) and WRMSD at
the shoulder, lower back, forearm, and leg (p<0.005, df=1). The musculoskeletal pain in
these regions were reported more often by the piece rate wage group than the time rate
wage group (At shoulder; OR = 2.94 with 95% confidence interval (CI): 1.39-6.20, at
lower back OR = 3.16 with 95% CI: 1.74-5.74, at forearm OR = 2.55 with 95% CI:
1.56-4.17, at hip OR = 2.49 with 95% CI: 1.52-4.07 and at leg OR = 2.97 with 95% CI:
1.72-5.15). It can be concluded that the type of wage system could be one of the
contributory factors in a high prevalence of WRMSD and high ergonomic physical
work risks among sewing machine operators. It is recommended that sewing machine
operators are better off being paid via a time rate wage system compared to a piece rate
wage system to reduce work risks and WRMSD among them.
Keywords: Musculoskeletal disorders, sewing machine operators, risk factors,
symptoms.
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INTRODUCTION
Work-related musculoskeletal disorders (WRMSDs) have been hugely reported among
sewing machine operators employed in the garment industry [1, 2]. Studies from
Denmark, Botswana and Slovenia demonstrated a high prevalence of WRMSDs among
sewing machine operators due to awkward work postures [3-7], repetitive and precise
hand work [3, 4, 8]. The lack of job control and working systems were also associated
with WRMSD due to insufficient work-rest schedules and long working hours in shift
work [1, 2, 9, 10], high job demands [3, 11] and low job satisfaction [11]. The
relationship between job demands, job control and its effects on the health of workers
was proposed in the Job Demand Control model (JDC) [12] and the Effort-Reward
Imbalance at Work [13] model which was consistent with previous studies [14-16]. The
models proposed high job demands with low job control that caused high strain jobs and
physical illnesses among workers. Job control can buffer the negative effects on
health [17] and method of wage payment.
Employers in Malaysia have different ways of paying their employees. Sewing
machine operators have been paid via a piece rate or time rate wage system. Piece rate
sewing machine operators are paid based on the total number of clothes that they
produced and the high production demand may cause them to perform under inadequate
work-rest schedules in order to increase production. On the other hand, the time rate
sewing machine operators are paid based on the total number of working hours. They
may tend to put in long working hours of shift work as they are required to achieve the
targeted value of production predetermined by the employers. However, studies on the
relationship between high production demand, lack of control in working schedules and
the effects on workers’ physical health remain sparse and fragmented. Previous studies
showed that female sewing machine operators in a Los Angeles garment industry [18]
and an Australian clothing industry [19] were paid via a piece rate wage system. The
report showed high work strain and high musculoskeletal pain compared to time rate
wage workers. These results were similar to studies among female migrant farm
workers in California [20], general workers in England [21], road freight industry [22],
logging contractors in British Columbia [23], the construction industry in Norway [24],
brush cutters in Canada [25], and lumberjacks in New Zealand [26] which also found
that the piece rate wage system contributed to a higher work strain effect on workers’
health and safety compared to the time rate wage system.
These findings contradicted findings from the Fiji garment industry [27] which
showed no marked difference in terms of negative effects on workers’ health and safety
between time rate and piece rate wage earners. However, the situation was not always
like that as at times the piece rate wage system may have a negative influence on
workers’ health and safety [28]. The piece rate wage system increased work risks
depending on the types of risk exposure, types of tasks and the individual response
towards the instrument of control. Thus, the influence of the different wage systems on
different levels of job demands and their effect on musculoskeletal health among sewing
machine operators need to be examined further. This study aimed to describe the pattern
of work-related musculoskeletal disorders among sewing machine operators paid via
piece rate and time rate wages. The outcome of the findings would assist in ascertaining
the best method of payment for the Malaysian garment-making workers.
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METHODS AND MATERIALS
The workplace
This cross-sectional study was conducted in garment-making factories located in the
East Coast, West Coast as well as the North and South of Peninsular Malaysia. The
subjects performed tasks such as cutting clothes to form patterns and sewing. Each
sewing machine operator sewed ready-to-sew pieces with foot pedal sewing machines
as illustrated in Figure 1.

Figure 1. Foot pedal sewing machines.
Subjects
A total of 337 full-time sewing machine operators (male, n= 122 and female, n=215)
who were paid via a time rate wage system (n=246) and a piece rate wage system
(n=91) were recruited from garment-making factories located at the East Coast, West
Coast, as well as the North and South of Peninsular Malaysia. The full-time sewing
machine operators aged between 18 and 54 (30.74±8.44) with a minimum of one year’s
experience were selected based on the fact that their main task was operating the sewing
machine, without considering whether they had musculoskeletal symptoms or not,
except symptoms related to accidents and/or surgeries, and were not pregnant at the
time of the study or in their sixth month of the post-partum period. The job specification
and work environment were similar between the piece rate and time rate wage groups.
Both groups of subjects performed similar sewing postural activities with monotonous,
repetitive and precise hand work. They sat down on stools at their designated
workstations and cut clothes to form patterns and sewed the ready-to-sew pieces. Their
work duration differed between groups, based on different work-production demands
depending on the method of payment of their wages. The time rate wage group worked
5-7 days per week, 8-13 hours per day with 75 minutes recess. Whereas, the piece rate
wage group worked 6 days per week, 8 hours per day with 60 minutes recess time.
Data Collection
This paper only reported data that were obtained through a self-reported standardized
Nordic Questionnaire [29] to examine the occurrence of musculoskeletal symptoms
experienced by the subjects. Ergonomic risk factors were assessed among the subjects
using Rapid Upper Limb Assessment (RULA) [30, 31]. This tool was used to assess
postural loading on work-related disorders. Nordic Questionnaire and RULA have been
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used in other studies as tools to measure MS symptoms and postural concerns.
Frequency of physical exposures experienced by the subjects was also quantified using
self-administered questionnaire.
Data Analysis
Statistical analysis was performed on all the subjects using SPSS (version 21.0).
Descriptive statistics of the general characteristics, work and workplace characteristics
were presented in numbers, percentages and mean ± standard deviations. The analytical
statistics were carried out using chi-square tests to assess univariate associations
between variables (type of wages and physical exposures), (types of wages and
ergonomic risk factors) and (types of wages and musculoskeletal symptoms). The
association [odd ratios (OR) and 95% confidence intervals] between types of wages and
prevalence of musculoskeletal symptoms in an unadjusted logistic regression model
were estimated.
RESULTS AND DISCUSSION
Work Information of Piece Rate and Time Rate Wage Sewing Machine Operators
Sewing machine operators with time rate wages were found to be working longer within
a day and a week compared to the operators with piece rate wages (Table 1). It can be
seen that the time rate wage group was more motivated to stay in work longer as they
were paid on a time period basis while the piece rate wage group was more motivated to
produce more pieces of clothing instead of staying in work longer. The study showed
that the piece rate group had more years of experience in sewing because they needed to
produce a greater number of quality clothing within supervised work time constraints
(Table 2). The workers reported as shown in Table 3 that they had high job demands but
fewer breaks to achieve predetermined production quotas. The major challenge facing
clothing manufacturers was to produce more products using less material, less energy
and less involvement of labour [32]. The wage system is one of the competitive
strategies to compete in a dynamic market. However, Wang et al. [11] proposed that
insufficient rest and high job demands lead to low job satisfaction. Hence, this could be
a possible reason why the piece rate group felt more exhausted and pressured as
compared to the time rate group The result was also supported by Madeleine [2] and
Polajnar et al. [3] who reported that lack of work organization (such as shift length and
work-rest schedules due to high job demands) was one of the causes for complaints of
musculoskeletal symptoms.
Wage Payment Method and Physical Exposure
Both the piece rate group and time rate group performed similar sewing tasks in similar
working environments. Despite that, the study reported that the piece rate group
experienced a higher physical exposure to the development of MSD risks such as
repetitive tasks, awkward static postures, awkward grips and hand movements, pulling,
lifting and pushing as compared to the time rate group (Table 4). It can be seen in Table
4 that the piece rate group had more complaints about their physical exposure
experience than the time rate group and this was significant at p<0.05. All sewing
machine operators who experienced prolonged sitting throughout their work reported
WRMSD and this result was supported [3, 4, 8].
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Table 1. Comparison of work duration between piece rate and time rate wage group.
Working hours /day (hours)

Frequency
1-4
5-9
10-14
15-19

Piece rate group (%)(n)
100 (91)
-

Time rate group (%)(n)
9.35 (23)
90.65 (223)
-

5
6
7

1.1(1)
98.9(90)
100 (91)

8.13(20)
89.83(221)
2.03(5)
100 (246)

Working day /week (day)

Total

Table 2. Comparison of work experience between piece rate wage workers and time rate
wage workers.
Work experience (years) Piece rate wage (n) Time rate wage (n)
1-4
12
142
4-8
10
89
8-13
30
8
13-17
25
4
17-21
4
1
21-25
10
2
Total
91
246

Table 3. Rate of taking breaks, feeling exhausted and pressured during working hours
between piece rate group and time rate group.

Taking
breaks
Feeling
exhausted
Feeling
pressured

Never
Piece
Time
rate
rate
2.2 (2)
6.1
(15)
2.2
26.4
(2)
(65)
5.5
25.2
(5)
(62)

Frequency % (n)
Occasional
Often
Piece Time Piece Time
rate
rate
rate
rate
94.5 80.1
2.2
12.2
(86) (197) (2)
(30)
69.2 49.2 16.5
11.4
(63) (121) (15)
(28)
87.9 49.2
5.5
12.6
(80) (121) (5)
(31)

Always
Total
Piece Time Piece Time
rate
rate
rate
rate
1.1
100
100
(1)
(91) (246)
12.1
13
100
100
(11) (32) (91) (246)
1.1
13
100
100
(1)
(32) (91) (246)

Table 4. Frequency of physical exposure experience within wage payment method.
Physical exposure
Piece rate wage (%) Time rate wage (%)
Repetitive task
100
98.8
Fast-paced work
98.9
100
Static posture
97.8
96.7
Awkward posture
100
94.3
Prolong sit
100
100
Awkward grip
97.8
93.5
Awkward hand movement
100
95.9
Pulling
93.4
72.2
Lifting
91.2
86.2
Pushing
48.4
41.6
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Wage Payment Method and Work Risks
It was seen from the study, that the sewing machine operators experienced more work
risks during sewing with RULA scores 5-6 (to investigate further and change soon) and
RULA score 7 (to investigate further and change immediately). None of the sewing
machine operators from both groups experienced work risks with RULA Score 1-2
(acceptable work risk) and RULA 3-4 (to investigate further). The highest work risk
(RULA score 7) showed that the sewing machine operators from the piece rate group
suffered higher MSD (72.53%) compared to the time rate group (60.16%). Table 5 also
showed that the second highest work risk (RULA score 5-6) were experienced more by
the time rate group (39.84%) than the piece rate group (27.47%). This study showed that
ergonomic risk factors experienced by sewing machine operators were associated with
their wage payment method (P<0.05) (p=0.036, df =1). The piece rate group were
exposed with 0.57 higher work risks as compared to those in the time rate group OR =
0.57 with 95% confidence interval CI: 0.34 – 0.97. Therefore, the findings were in
accordance with previous studies by Mirjana et al. [17] that sewing machine operators
who were paid via the piece rate system experienced a higher risk of job strain due to
their high job demands. This subsequently exposed the workers to adverse health
effects.
Table 5. Ergonomic risk factors experienced by sewing machine operators.
RULA Score
Score 7
(investigate and change immediately)
Score 5-6
(investigate and change soon)
Total

Payment method (n (%))
Time rate wage Piece rate wage
148 (60.16%)
66(72.53%)
98(39.84%)

25(27.47%)

246(100%)

91(100%)

Wage Payment Method and Musculoskeletal Symptoms
The highest frequency of musculoskeletal complaints was in the neck (92.9%), followed
by the shoulder (79.5%), lower back (65.9%), leg (59.3%), upper back (48.4%), knee
(46.9%), hip (43.0%), elbow (37.1%), forearm (36.5% and wrist (31.5%). The wage
payment method was associated with pain in the shoulder, lower back, forearm, hip and
leg (p<0.05, df =1 for all regions). The musculoskeletal pain in these regions were
reported more often by the piece rate group as compared to the time rate group
[whereas the shoulder odd ratio (OR) = 2.94 with 95% confidence interval (CI): 1.396.20; in lower back OR = 3.16 with 95% CI: 1.74-5.74; in forearm OR = 2.55 with 95%
CI: 1.56-4.17; hip OR= 2.49 with 95% CI: 1.52-4.07 and leg OR = 2.97 with 95% CI:
1.72-5.15]. This data is shown in Table 6. Therefore, the piece rate group was observed
to be experiencing relatively higher workloads and higher musculoskeletal disorders.
These findings were similar with a study conducted at the Los Angeles garment industry
[18], Australian clothing industry [19] and also in the Job Demand control model (JDC)
[12] and Effort-Reward Imbalance at work model [13]. The models stated that high job
demands with low job control caused more strain resulting in physical illnesses among
workers. Other studies also showed that the piece rate method resulted in more adverse
effects in terms of health and safety among the workers [28]. Therefore it is concluded
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that the type of wage payment is one of the contributory factors that could result in
negative effects especially on musculoskeletal health.
Table 6. Risk estimate of shoulder, lower back, forearm, hip and leg symptoms.
Body Part
Shoulder
Lower back
Forearm
Hip
Leg

Odd ratio Value 95% Confidence Interval
Lower
Upper
2.939
1.392
6.205
3.157
1.738
5.734
2.545
1.555
4.167
2.486
1.520
4.065
2.974
1.719
5.146
CONCLUSIONS

Sewing machine operators with piece rate wages experienced relatively more work load
and pressure due to increasing work demands. These subjects worked at a relatively
faster pace and took fewer breaks throughout the duration of their work. They also
worked with relatively high self-claimed physical exposure such as repetitive tasks,
awkward static postures, awkward grips and hand movements, pulling, lifting and
pushing. The study found that the piece rate group reported an overall higher frequency
of musculoskeletal symptoms compared to the time rate group. The sewing machine
operators with piece rate wages experienced relatively higher ergonomic concerns
according to RULA analysis and reported of pain at the shoulder, low back, forearm, hip
and leg. The most frequent complaints were for pain in the neck and shoulder area for
the piece rate group where the OR value was 2.94 at 95% confidence level with CI 1.396.20. RULA observation also showed high value (7, investigate and change
immediately). From this study it can be concluded that these sewing machine operators
were better off being paid time rate wages rather than piece rate wages to reduce work
risks and WRMSD among them.
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