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Abstract. Noise hazard is reported as a serious issue among the construction industry in
Malaysia. The aim of the study is to determine the personal noise exposure level and the
prevalence of psychological health effect symptoms among the machine and non-machine
operators on construction site in Malaysia. Sixty-one (61) construction workers were participated
as respondents and categorized into machine and non-machine operators group. All respondents
were monitored for 8 hours working time using personal noise dosimeter for personal noise
monitoring. Questionnaires and interviewed sessions were used to determine the prevalence of
psychological health effect symptoms. The results obtained reveal that the construction workers
have high personal noise exposure level where machine operators are significantly higher
compared to non-machine operators. The prevalence of psychological health effect symptoms
among machine operators is 89% higher than the non-machine operators. Lastly, there is a
significant positive relationship between the personal noise exposure level and the prevalence of
psychological health effect symptoms among the construction workers.

1. Introduction

Noise is one of the primary pollutants around the world that affects human working and living
environment [1]. Noise is described as a common occupational hazard in most of the workplaces,
especially in the construction industry [2]. The construction activity categorized as one of the sources
of noise pollution which could lead to the occurrence of psychological and physical health effect such
as stress towards the people work or live near the construction site [3].

The construction activities have led to several hazards, especially the noise hazard where it has
become a common and serious source of environmental noise that harmed human’s health [4].
According to the Social Security Organization (SOCSO) reports in 2016, there are 7338 accident cases
occur in the Malaysian construction industry. It is the third-highest number of cases reported industry
among all other sectors [5].

The Department of Occupational Safety and Health (DOSH) has shown a statistical report whereby
the occupational noise-related hearing disorders are the highest occurrence occupational disease among
the occupational diseases in Malaysia. The statistic of occupational disease among the occupational
disease and poisoning by type of disease statistics for 1995-2009 from the DOSH, it shows that noise-
induced hearing loss (NIHL) was the most commonly notified occupational disease. In year 2016, the
analysis statistic shows the occupational noise-related hearing disorder consists of 2876 cases [6]. Ali
[7] found that nearly 81% of the construction workers exposed to high noise exposure level that could
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contribute to the hearing impairments and the psychological health effect symptoms. The psychological
health effect symptoms indirectly contribute to the increase in the rate of accidents owing to interference
with the sound signals and other non-hearing effects caused by noise.

Therefore, this study is to investigate the impact of noise exposure on the psychological health of
the machine and non-machine operators in the construction industry.

2. Methodology

A walk-through observation conducted and guided by the supervisor. A noise exposure observation
checklist from the Noise Hazard Identification Form by University of Melbourne [8] was used as a
preliminary assessment to obtain deeper understanding regarding the safety practice and the exposure
of noise among the construction workers. About 61 construction workers were selected randomly to
participate in the study as respondents. The construction workers categorized into two (2) groups;
machine operators group (n=31) and non-machine operators group (n=30).

Personal noise monitoring was conducted to obtain the personal noise exposure level among the
respondents in the construction site. The Spark 706RC-ATEX personal noise dosimeter was used to
measure the personnel noise exposure level among construction workers [9]. The data of 8 hours’ time-
weighted average (TWA) for every respondent obtained from the personal noise dosimeter for further
analysis.

OSHA Recordable Questionnaire was used to measure the prevalence of psychological health effect
symptoms among the construction workers [10]. The questionnaires distributed among the respondents
during the interview sessions.

The data obtained were analyzed using Statistical Package of Social Science (SPSS) Version 20.0.
Independent t-test was carried out to compare the personal noise exposure level between machine
operators and non-machine operators. Independent Chi-square test was performed to compare the
prevalence of psychological health effect symptoms on noise exposure between machine operators and
non-machine operators. Binary Logistic Regression test performed for identifying the relationship
between the personal noise exposure level and the prevalence of psychological health effect symptoms
among the construction workers in the selected construction site.

3. Result and Discussion

Figure 1 and Figure 2 show the 8 hours time-weighted average (TWA) personal noise exposure
monitoring for machine and non-machine operators. The personal noise exposure level among the
construction workers was analyzed and compared with the exposure limit stated in regulations especially
the Factories and Machinery (Noise Exposure) Regulations 1989 in Factories and Machinery Act (FMA)
1967 [11] and NIOSH [12]. The result shows that about 19.7% of construction workers identified expose
to above the action levels as stated in Factories and Machinery (Noise Exposure) Regulations 1989
which is 85dBA. The construction industry generates noise from different types of heavy machines used
in the construction site on a range between 80dBA until 120dBA where it puts the construction workers
in the risks of over noise exposure [13].
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Figure 1. 8 Hours TWA Personal Noise Monitoring for Machine Operators
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Figure 2. 8 Hours TWA Personal Noise Monitoring for Non-Machine Operators

Table 1 shows the minimum, maximum, means, and standard division of results for the personal noise
monitoring among the machine operators and non-machine operators on the 8 hours time-weighted
average (TWA). Based on the result, the mean value of TWA 8 hours (dBA) among machine operator
recorded was 81.81 dBA while the non-machine recorded was 74.71 dBA. Besides, the results reveal
that the maximum value of personal noise level of 90.7 dBA, which is above the permissible exposure
limit (PEL). Main sources of noise at the construction site is the construction machines where most of
the machines produce impacts such as devices for breaking of concrete, steel bar machines, electronic
grinders, electronic mosaic cutters, pile drivers, and earth moving machines that produce unwanted
sound [1]. These mechanisms considered as point or linear sources of noise based on the level of
movement at the construction site in the studies of noise.
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Table 1. Minimum, Maximum, Means and Standard Deviation of Personal Noise Monitoring
Time-Weighted Average TWA (8) (dBA)

Category Minimum Maximum Mean Standard
Deviation
Machine Operators 70.6 90.7 81.81 5.54
Non-Machine Operators 38.7 97.3 74.71 10.13
N=61

Table 2 shows the independent t-test result that found significant differences (t=3.411, df=59, p=0.001)
of personal noise exposure level between machine and non-machine operators group. The mean of
personal noise exposure level for the machine operators (81.81dBA) was significantly (p=0.001, <0.05)
higher compared to the mean of personal noise exposure level for non-machine operators (74.71dBA).
The machine operators were exposed to loud noise most of the working hours compared to the non-
machine operators at the construction site especially while handing the bar tying machine

Table 2. Comparison of Personal Noise Exposure Level between Machine Operators and Non-
Machine Operators

T-test Statistics? (df)
Variable P-value

Personal Noise 3.411 (59) ***0.001
Exposure Level (dBA)
N=61 *Independent T-Test ** Significant at p<0.05 *** Significant at p<0.001

Table 3 shows the prevalence of psychological health effect symptoms among the machine operators
and non-machine operators. Tension in a noisy work environment identified as the highest prevalence
of health effect symptom among machine operators (90.3%) and non-machine operators (43.3%). The
tension issue could arise when they are unable to withstand the demand of work environment [14]. For
the least prevalence of psychological health effect symptom among both machine operators (12.9%) and
non-machine operators (3.3%) is the experience of any sleep disturbance.

Table 3. Prevalence of Psychological Health Effect Symptoms of Construction Workers

Yes
Symptoms of Health Effect N (%)
Machine Operators Non-Machine

Operators
Ear pain 17 (54.8) 6 (20.0)
Sudden hearing loss 5(16.1) 2 (6.7)
Tinnitus 24 (77.4) 5(16.7)
Noticeable change in hearing 13 (41.9) 2 (6.7)
Anger and aggressiveness 23 (74.2) 10 (33.3)
Dizziness 11 (35.5) 6 (20.0)
Experience of any sleep disturbance 4 (12.9) 1(3.3)
Stressful in noisy work environment 28 (90.3) 12 (40.0)
Tension in noisy work environment 29 (93.5) 13 (43.3)
Difficulty in concentrating or decision making 16 (51.6) 8 (26.7)

N=61



1st ProSES Symposium 2019 IOP Publishing
IOP Conf. Series: Materials Science and Engineering 702 (2019) 012055 doi:10.1088/1757-899X/702/1/012055

The result also shows that there were significantly (p<0.05) differences between the machine and non-
machine operators. The related prevalence of psychological health effect symptoms was ear pain,
tinnitus, noticeable change in hearing, anger and aggressiveness, stressful in the noisy work
environment, the tension in a noisy work environment and the difficulty in concentrating or decision
making. While Table 4 shows that machine operators group has a significantly higher prevalence of all
these health effect symptoms compare to non-machine operators group. Noise exposure is associated
with the psychological health effect and could vary with the source of environmental noise exposure
[15].

Table 4. Prevalence of Psychological Health Effect Symptoms Between Machine Operators and Non-
Machine Operators

Machine Non-Machine

Operators Operators Statistics
Symptoms of
Health Effects Yes Yes Value? (x?) (df) p-value

N (%) N (%)

Ear pain 17 (73.9) 6 (26.1) 7.878 (1) 0.005*
Sudden hearing loss 5(71.4) 2 (28.6) 1.344 (1) 0.246
Tinnitus 24 (82.8) 5(17.2) 22.563 (1) 0.000*
Noticeable change in 13 (86.7) 2 (13.3) 10.227 (1) 0.001*
hearing
Anger and 23 (69.7) 10 (30.3) 10.250 (1) 0.001*
aggressiveness
Dizziness 11 (64.7) 6 (35.3) 1.818 (1) 0.178
Experience of any sleep 4 (80.0) 1 (20.0) 1.856 (1) 0.173
disturbance
Stressful in noisy work 28 (70.0) 12 (30.0) 17.102 (1) 0.000*
environment
Tension in noisy work 29 (69.0) 13 (31.0) 17.926 (1) 0.000*
environment
Difficulty in 16 (66.7) 8 (33.3) 3.976 (1) 0.046*

concentrating or
decision making

N=61 *Independent chi-square test * Significant at p<0.05

From the data obtained through the Binary Logistic Regression test shows that there is a significant
relationship between the personal noise exposure level — 8 hours time-weighted average (TWA) and the
prevalence of psychological health effect symptoms among the construction workers. The most strength
and significant positive relationship among machine operators is the noticeable change in hearing (p-
value=0.007). While the most strength and significant positive relationship among non-machine
operators is anger and aggressiveness (p-value=0.027). The prevalence of anger and aggressiveness
could increase as the people exposed to noise pollution and noise act as a stressor that causes unwanted
expression of human such as anger [16-17].
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Table 5. Relationship between Personal Noise Exposure Level and Prevalence of Psychological
Health Effect Symptoms

Personal noise exposure level
(8 Hours TWA)

Variable (p-value)

M.O. N.M.O.
Ear pain 0.011* 0.095
Sudden hearing loss 0.072 0.047*
Tinnitus 0.809 0.055
Noticeable change in hearing 0.007* 0.057
Anger and aggressiveness 0.062 0.027*
Dizziness 0.016* 0.050*
Experience of any sleep disturbance 0.058 0.993
Stressful in noisy work environment 0.436 0.031*
Tension in noisy work environment 0.767 0.028*
Difficulty in concentrating or decision making 0.481 0.071

N =61 * Binary Logistic Regression Test * Significant at p<0.05

4. Conclusion

The study had found the personal noise exposure level among machine and non-machine operators in
construction industry. The machine operators group has significantly higher prevalence of psychological
health effect symptoms compare to non-machine operators group where there were significant
differences (p<0.005) between machine operators and non-machine operators for the prevalence of
tinnitus, noticeable change in hearing, anger and aggressiveness, stressful, and tension in noisy work
environment. The significant relationship between the personal noise exposure level and the prevalence
of psychological health effect symptoms among the construction workers was identified in the study.
The presented findings have important implications in industrial practice where the contractor should
provide further safety training, required hearing protection devices and even implement the safety
culture at the construction site to increase the safety awareness among the construction workers. The
result presented here may facilitate improvement in determining the impact of noise exposure towards
worker’s health in construction industries.

Acknowledgement

The research study funded by Universiti Malaysia Pahang (UMP). We are very grateful due to the
support of UMP. We want to give our utmost appreciation to the construction employer and
employees for their cooperation throughout the study.

References
[1] Kantova R 2017 Construction Machines as a Source of Construction noise Procedia. Eng. 190
92-99

[2] Gerges SNYY, Sehrndt G A and Parthey W 1992 Noise Sources (Pfeiffer) 103-124.

[3] Babal, Md Ali Z, Bakar A, Ashraf N and Ramly M Z 2011 Determination of noise exposure
level at construction area ISASM 1(3) 1-3

[4] LiuY, Xia B, Cui C and Skitmore M 2017 Community response to construction noise in three
central cities of Zhejiang province, China Environ Pollut 230 1009-1017

[5] Social Security Organization 2016 SOCSO Annual Report 2016 SOCSO.

[6] Jaafar N I, Md Daud M K, Mohammad | and Abd Rahman N 2017 Noise-induced hearing loss in
grass-trimming workers Egypt. J Ear Nose Throat Allied Sci. 18(3) 227-29

[7]1 Ali S A 2011 A case study of construction noise exposure for preserving worker’s hearing in
Egypt Acoust Sci Tech 32(5) 211-15



1st ProSES Symposium 2019 IOP Publishing

IOP Conf. Series: Materials Science and Engineering 702 (2019) 012055 doi:10.1088/1757-899X/702/1/012055

[8]

[9]
[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

University of Melbourne 2015 Noise Hazard Identification Form Melbourne Retrieved from
https://safety.unimelb.edu.au/__data/assets/word_doc/0009/1716750/noise-hazard-
identification-form.docx

Spark ® ATEX Noise Dosimeters and Blaze ® Software Technical Reference Manual 2016
AdventistHealth. OSHA Recordable Questionnaire Retrieved from
https://www.adventisthealth.org/documents/portland/osha_recordable_questionnaire.pdf
Government of Malaysia 2014 Factories & Machinery (Noise Exposure) Regulation 1989
Factories and Machinery Act 1967 (pp. 451-470) Damansara Perdana City: Member of the
Malaysian Book Publisher Association.

NIOSH 1998 Occupational Noise Exposure Revised Criteria 1998 Education and Information
Division National Institute for Occupational Safety and Health, (Criteria For A Recommended
Standard)

Said K M, Haron Z A, Saim A A, Abidin M Z, Yahya K and Han L M 2014 Occupational Noise
Exposure Among Road Construction Workers J. Teknol 70(7)

Oliveira R C, Santos J N, Rabelo AT and Magalhdes Mde C 2015 The impact of noise exposure
on workers in Mobile Support Units CoDAS 27(3) 215-22

Hammersen F, Niemann H and Hoebel J 2016 Environmental noise annoyance and mental health
in adults: Findings from the cross-sectional German health update (GEDA) study 2012 Int. J.
Environ. Res. Public Health 13(10) 1-12

Jones D M, Chapman A Jand Auburn T C 1981 Noise in the environment: A social perspective.
J. Environ. Psychol 1(1) 43-59

Ramirez J M Alvarado and Santisteban C 2004 Individual differences in anger reaction to noise
Individual Differences Research 2(2) 125-136



