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Abstract

Poor sleep quality has been found previously to cause various negative outcome among
workers. There are many factors which may influence sleep quality which include
noise and work stress. This is the first study aims to explore the association between
three factors; noise, work stress and coping strategies and sleep quality among
manufacturing workers. This study employed cross-sectional study design involving
140 cable manufacturing workers who were recruited via simple random sampling.
The Malay-version Stress Overload Scale (SOS) was used to measure stress overload.
Coping strategies was assessed via Coping Strategy Indicator (CSI) and sleep quality
was estimated by using Pittsburgh Sleep Quality Index (PSQI). All respondents were
male and most of them were Malay, married and working as machine operator. Results
showed that at least 50% of the subject were exposed to the noise level of more than
86.83 dB (A). Majority of respondents (89.3%) had poor sleep quality and experienced
low level of stress (77.9%). Higher level of all components of work stress (r =0.18-
0.22) and higher level of being avoidance as a coping strategy (r = 0.26) were found to
be significantly correlated with poorer sleep quality. However, noise was not found to
be a significant factor of sleep quality. The present findings suggested that work stress
and coping were the dominant determinants for sleep quality which helps in prioritizing
intervention strategies to improve sleep quality among respondents.
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13% of work accident could be attributed to sleep
problems. Manufacturing workers are more related
to the occupational/industrial noise as they are
exposed to the noise from the machine at the

Introduction

A normal adult spends between six to eight hours a
day, or about one-third of their lifetime sleeping.

Sleeping is a normal physiological process of human
being and poor sleep quality will reduce human
alertness, impairs judgment, and affect emotion.
Sleep quality include the number of arousal, sleep
duration and latency, and the depth and restfulness of
sleep (Buysse et. al., 1989). Sleep disturbances has
been found previously to be related to several
physiological and psychological detrimental effects
including work accidents (Gaultney & Collins-
McNeil, 2009). Based on 23 observational studies,
Uehli, et al. (2014), concluded that approximately
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workplace. Industrial noise is characterized with high
frequency noise (Reinhold, Kalle, & Paju, 2014).
This noise was found previously to be associated
with sleep disturbance among them (Mokhtar et al.,
2007; Gitanjali & Ananth, 2003). Fouladi et al.
(2012) suggested that workers exposed to high level
of noise experienced more psychological stress.
Psychological stress was found significant in
disturbing sleep quality which is most probably due
to the increased production of stress-hormone (Kim
et al., 2011). However, individual psychological
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stress can be influenced by individual coping
strategies. Coping strategies are usually divided into
three distinct categories which were problem solving,
social support and avoidance (Amirkhan, 1990).
Coping is recognized as a significant moderator for
work stress among people in several countries
(Bhagat, 2010).

Materials and Method

This research employed a cross-sectional study design
from September 2014 to June 2015 at a cable
manufacturing factory in Selangor, Malaysia. This
factory primarily involved in the manufacturing and
supply of various power cables. Hundred-forty
production workers were recruited via simple random
sampling by table of random numbers based on the
name list of workers that was obtained from the
administration section of the company.

Noise area monitoring

A walkthrough survey was conducted to identify the
noisy area. The noise measurement was conducted at
the area where respondents exposed to the noise
through the walkthrough survey. The reading was
taken three times at three different points surrounding
each machine by using the sound level meter.

Socio-demographic, work stress and coping and
sleep disturbances

Socio-demographic data was determined by using
self-administered questionnaire together with three
other standardized questionnaires. The Stress
Overload Scale (SOS) was used to measure stress
overload for the past one week. Stress overload is
described as arising when demands overwhelm
resources. SOS contains 30-items with two domain
which were personal vulnerability and event load
(Amirkhan, 2012). The responses are in a form of
Likert Scale from ‘not at all = 1” to ‘a lot = 5°. From
the previous study, the internal consistency of the SOS
was excellent (o0 > .94) (Amirkhan, 2012).

The Coping Strategy Indicator (CSI) (Amirkhan,
1990) was used to assess three groups of coping
strategies; problem solving, seeking support, and
avoidance. Each component was graded from 1(Not at
All) to 3 (A lot)

The Pittsburgh Sleep Quality Index (PSQI) (Buysse et.
al., 1989) was used to determine the respondent’s
sleep quality over the previous month. The PSQI
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consists of 19 questions with seven components;
subjective sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbance, use of
sleep medication and daytime dysfunction. It has good
internal consistency and reliability coefficient (o=
0.83) These 7 component scores was sum up to
produce Global PSQI (range between 0-21). Poor
sleep quality was determined when score equal or
greater than 5 (Buysse et al., 1989)

Results

Hundred and forty workers agreed to participate in the
study thus contributed to 100% of the response rate.
All of them was male with an average age of 32.81
years. Most of them was Malay and married. See Table
1. The average years of job tenure was 7.85+6.7.
Based on the walkthrough survey, majority of them
was exposed to noise but they were wearing earplugs
as protective mechanism. All participants worked 8
hours a day with rotating shiftwork.

Table 1: Socio-demographic and work
characteristics of study participants
Variables Mean+SD/min- | f (%)
max
Gender
Male 140(100%)
Age(years) 32.81+7.92/21-57
Marital status
Single 54(38.6%)
Married 86(61.4%)
Race
Malay 139(99.3%)
Chinese 1(0.7%)
Job position
Machine operator 109(77.9%)
Technician 31(22.1%)
Employment(yea | 7.85+6.70/1-33
rs)
Noise Exposure
Yes 128(91.4%)
No 12(8.6%)
PPE compliance
Yes 113(80.7%)
No 27(19.3%)
Noise level

The average noise level was 87.2+0.25 dB(A). The
maximum noise level was 96.46 dB(A) at aluminum
plant and the lowest was 83 dB(A) at jacketing area.
The median value was 86.83 dB(A), indicating that at
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least 50% of the subject were exposed to the noise
level of more than 86.83 dB(A).

Prevalence of work stress and sleep quality Results
indicated that majority of participants (89.3%) had
poor sleep and experienced low level of stress
(77.9%). See Table 2.

Table 2: Prevalence of work stress and sleep
disturbances

Variables Mean+SD/min-max | f (%)
Sleep 7.62+2.67/2-14

Disturbances

Poor sleep (>5) 125(89.3%)
Good sleep (<5) 15(10.7%)
Stress level 62.89+16.48/29-120)

Low stress 109(77.9)
High stress 31(22.1)

Correlation between noise, work stress and coping
with sleep quality

Correlation analyses were conducted between socio-
demographic and work characteristics, work stress,
coping strategies and noise with sleep disturbances.
Higher level of all components of work stress (r =
0.18-0.22) and higher level of being avoidant (r =
0.26) significantly correlated with poorer sleep
guality. Correlation test was also done between noise
levels and stress but was not significant. See Table 3.

Table 3: Correlation between work stress and
coping with sleep disturbances

Variables Total PSQI score
rvalue |  p-value

Work Stress

Personal Vulnerability 0.21 0.01*
Event Load 0.18 0.03*
Total stress 0.22 0.01*
Coping Strategies

Problem solving 0.004 0.96
Social support 0.044 0.61
Avoidance 0.26 0.002*

Discussion

The workers were exposed to continuous noise that
was emitted from the machine at the production area.
The work unit under aluminum plant was identified as
a high continuous noise exposure as machines in that
plant needs more energy powered to melting and
moulding the raw aluminums into cable wire. Noise
from other nearby machines and building structure
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with poor absorbing material may contribute to the
increase noise reading. The prevalence of poor sleep
quality found in this study was 89.3% which was
higher than the previous study done among Malaysian
workers in aluminum company (71.3%) (Nuaim, etal.,
2015). Lower prevalence was also recorded in a
previous study among manufacturing workers in the
USA (Luckhaupt et al., 2010) and Taiwan (Chou &
Hsieh, 2010). Comparison of the results are difficult to
be made because there are many factors that can cause
poor sleep quality including noise and stress which
were not measured in these two previous studies. The
prevalence of work stress among respondents were
22.1%. This result is similar with that from previous
study shown among Malaysian polymer workers
(25.3%) (Nada et al., 2012). Similar findings were
found among Korean workers (Kim et al., 2011). In
the present study, noise was not significant in
predicting sleep quality which support findings of
previous study in Brazil (Rios & da Silva, 2005) but in
contrary to the previous findings among Malaysian
industrial workers (Mokhtar et al., 2007). The workers
were exposed to the noise during work every day, and
most probably they were already adapted to the noise
exposure which no longer affect their sleep. Instead,
findings of the present study suggested that work
stress and avoidance coping was significant in
predicting sleep quality among respondents. The
prevalence of stress level among the respondents in
this study was 22.1%. The mechanism of how stress
affect sleep was not fully established. According to
Fouladi et al. (2012), work stress increase cortisol
level that consequently disturb sleep.

Conclusion

Majority of respondents had poor quality sleep which
were significantly predicted by work stress and coping
strategies and not by occupational noise exposure.
Findings of the present study assist in prioritizing
prevention mechanism to improve sleep quality among
respondents.
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