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Versi Bahasa Malaysia
Pro;ek penyehdlkan ini telah menumpukan kepada kesan- kesan bunyt _bising di dalam

dalam persekitaran yang bising mungkm akan menerima kesan daripada bunyi bising
seperti kesan fisiologi, kesan psikologi, kesan hilang pendengaran, kesan kepada
perbualan dan gangguan tidur.

Objektif kajian penyelidikan adalah menentukan sama ada tahap-tahap kebisingan yang
berbeza memberi kesan terhadap prestasi kerja manusia. Di samping itu, ianya juga dapat
menentukan pendedahan kebisingan yang bersesuaian dengan prestasi kerja manusia.

Bagi mencapai objektif tersebut, tiga industri berbeza yang telah dipilih untuk kajian ialah
pengeluar produk berasaskan getah, syarikat hentakkan logam dan syarikat percetakan
penerbitan. Set-set soalselidik yang mengandungi 40 soalan yang meliputi pelbagai aspek
kesan bunyi bising telah disediakan dan diedarkan kepada sejumlah 120 orang pekerja-
pekerja di ketiga-tiga lokasi yang dinyatakan diatas. Maklumbalas daripada pekerja-pekerja
telah dikumpulkan dan dijadikan sebagai data asas analisis seterusnya.

Satu ujian statistik yang terkenal iaitu Ujian Chi-Square telah digunakan untuk menentukan
signifikan kesan-kesan bunyi bising tersebut. Didapati pada tahap signifikan a = 0.1, kesan
fisiologi, kesan psikologi, kesan hilang pendengaran, kesan kepada perbualan dan
gangguan tidur adalah signifikan manakala jika diukur pada tahap signifikan a = 0.05,
hanya kesan psikologi yang tidak signifikan manakala empat kesan lain adalah signifikan,

Kajian tambahan menggunakan rekabentuk faktorial pengukuran berulang satu faktor ke
atas kesan kebisingan terhadap prestasi manusia semasa kerja kemasukkan telah
dilaksanakan pada empat tahap kebisingan yang berbeza. Berdasarkan analisa variasi
(ANOVA), peningkatan kebisingan memberikan impak yang signifikan terhadap prestasi
manusia,

Berdasakan kajian penyelidikan yang telah dijalankan, dapat disimpulkan bahawa kesan
kebisingan boleh menyebabkan masalah seperti masalah pendengaran, ganguan
komunikasa dan tidur, prestasi manusia dan kelakuan sosial, kesihatan dan gangguan
dalam kehidupan seharian manusia. Strategi yang sewajarnya untuk pemantauan,

pengawalan dan penilaian kebisingan perlu diperkenalkan bagi mengurangkan masalah
kesan kebisingan.

Versi Bahasa Inggeris

The research project has concentrated on the effects of noise on industrial worker in work
place compounds. The effect of noise at the work place had shown that people who work
in noisy environments might have be affected by the noise like physiological effects,
psychological effect, hearing loss effect, auditory effects and sleep disturbances effects.

The objectives of the research are to determine whether different levels of noise effect
human performance and to determine the effect of desirable noise exposure towards
human performance.

To established the research work objective, three industries i.e. rubber product
manufacturing, metal stamping, publication and printing were selected for the study. A
questionnaires consisting of 40 questions on different aspects of effects of noise was
prepared and served to a total of 120 workers of the above mentioned industries.
Responses from the workers were collected which served as a preliminary data and it was
compared with the actual noise data collected with the noise level meter at the three

2



selected industries. A well known statistical test call Chi-Square test was used to determine
significance of the effects of noise. It was found that at level of significance a = 0.1,
physiological effects, psychological effects, hearing loss effect, auditory effect and sleep
disturbances effect were significant and at level of significant a = 0.05, only psychological
effects was not significant but the rest were significant.

An additional study employing single factor repeated measure factorial design on the effect
of noise on human performance in data entry task was conducted four different levels of
noise. Based on analysis of variance (ANOVA) indicates that the increased of noise shows
significant impacts towards human performance.

Based from the research study carried out, it was concluded that the effect of noise ha
been found to cause problems to humans such as hearing impairment, interference with
communication and sleep, human performance and social behaviour, health and

annoyance in daily life. Further strategies for noise assessment and control should be
introduced to reduce ill effects of noise.
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A STUDY ON THE EFFECTS OF NOISE ON INDUSTRIAL
WORKERS IN MALAYSIA

MOHZANI MOKHTAR', ZAHID A. KHAN?, S. KAMARUDDIN? & Z. MALLICK*

Abstract. This paper presents results of an ergonomic study pertaining to the effect of noise on industrial
workers in Malaysia. Three different industriegzselected for the study were rubber product manufacturing,
metal stamping, publication and printing. A questionnaire consisting of 37 questions, covering all possible

reported effects of noise on huma as prepared and served.to -a-tetal of 120 -workers at the above
‘mentioned industries. Résponses frontthe workers were collected for analysis. A Chi-Square test was used to

determine whether the effects of noise were statistically significant or not. It is found that at a level of
significance, @ = 0.05, physiological, hearing loss, auditory, and sleep disturbances effects of noise are
statistically significant. However, psychological effect of noise is found to be non-significant.

Keywords: Ergonomics, effects of noise, physiological effects, hearing loss effects, auditory effects,
psychological effects

Abstrak. Kertas kerja ini mempersembahkan keputusan satu kajian e{gﬂonomik berkaitan kesan kebisingan

terhadap pekerja industri di Malaysia. Tiga industri berbeza yang telah dipilih untuk kajian ialah pengeluar
produk berasaskan getah, syarikat hentakkan Logam dan syarikat percetakan penerbitan. Satu soal selidik
yang mengandungi 37 soalan yang merangkumi semua aduan berkaitan kesan kebisingan terdahap manusia
telah disediakan dan diberikan kepada 120 pekerja industri yang dipilih. Maklumbalas daripada pekerja
dikumpulkan sebagai data untuk analisa selanjutnya. Satu pengujian “Chi-Square” telah digunakan untuk
menentukan sama ada kesan kebisingan adalah signifikan atau tidak signifikan. Didapati bahawa pada tahap

signifikan, a = 0.05, fisiologi, kehilangan pendengaran, auditori dan gangguan tidur adalah kesan -

kebisiangan yang secara satistiknya signifikan, Bagaimanapun, kesan kebisingan terhadap psikologi telah
ditemui secara tidak signifikan.

Kata kunci: @onomik, kesan kebisingan, kesan psisiologi, kesan kehilangan pendengaran, kesan audiotori,
kesan psikologi

1.0 INTRODUCTION M

Sound can be measured objectively but noise is a subjective phenomenon.éﬂdger 11]
defined noise as a sound or sounds at such amplitude as to cause annoyance or to interfere
with communjcation. Kroemer et al@jZ] mentioned that noise was psychological and
subjective feeling. Single, short tones of low intensity may be considered noise under

certain conditions, just as loud, lasting, complex sounds may be deemed noise under other

+ o ————

circumstances. Any sound which is annoying or level of sound exceeds 75 dBA may be

conceived as noise. The threshold for noise annoyance varies, depending on the conditions,

-y
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DEVELOPMENT OF A FRAMEWORK IN ENHANCING
ERGONOMICS PRACTICES FOR COMPUTER USER IN
MALAYSIAN INDUSTRIES

Shaliza Azreen Mustafa, Mohzani Mokhtar, Shahrul Kamaruddin,
Khairanum Subari, Zalinda Othman
Schaol of Mechanical Engineering,
Engineering Campus, Universiti Sains Malaysia,
14300, Nibong Tebal, Pulau Pinang, MALAYSIA.

Abstract

Since computers are being introduced in Malaysia, its usage has been an important
contribution to the development of the industrial sector. Even though computers or
usually known as visual display terminals (VDT) have improved productivity and
made work easier for industrial workers, they have also caused adverse effects such
as musculoskeletal disorders (MSD). Therefore, in order to help in reduce MSD
among Malaysian industrial workers, the primary emphasis is to enhance employees
awareness and on improving the employee’s knowledge of efficiently using VDT
workstation by applying ergonomics principles in ergonomics training program.
Based on literature review focus on VDT training programs, it shows that each of the
training programs had different contents. To achieve the purpose of this study, each
of the contents from the best practices of VDT training programs are combine to
develop a comprehensive framework of ergonomics VDT training program. The
framework was developed using Kawakita Jiro (KJ) method, which the principal tool
is an affinity diagram. The KJ method was used because it is conceivable in
education and training fields especially in prioritize the training items.

Computer or VDT Usage in Malaysian Industries

Computer or usually known as visual display terminals (VDT), herein after referred to
as ‘VDT’, is a medium which the users and computer interact {1]. The usage of VDT
in Malaysian has been drastically increasing since 1996, which correlates to the
estimated amount of 4 million personal computers being installed in 2003 [2]. The
increased was partly due to the launched of a program called Vision 2020 by the
Malaysian government. The vision will be achieved through the development of the
information and communication technology (ICT) sector and the use of ICT to
increase global competitiveness [2]. Therefore, the VDT usage plays important roles
in Malaysian industry especially among office workers and operating VDT.

Along with the increased use of VDT, there have been reports about the health effects
largely related to musculoskeletal disorders (MSD) such as visual discomfort and
other stress related disorders [3, 4]. However, in the industrial sector, attention is
given fully to end-customers, which decide whether the products or services meet
their needs. Although this is important for a company’s achievement, there is not
enough human factors attention given to the industrial workers. In this case, the
company may be successful in marketing their products but unfortunately, their
workers are working in a non conducive environment. Even though VDT has been
blamed for a wide range of industrial health problems but VDT users actually suffer
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ABSTRACT

Studies on the effect of noise on hwonan performanee imvolving varions &inds o
tasks such as cognitive, analviical. and memors Tave been condi ted for fong,
Hawever, the effect remains both clusive and interesting. M1 kinds of resulis,
suggesting improved. degraded, and unq/_}‘l’('!(“'d performance. ave been
reported. The present study reports the effect of imtermiitiont noise o dak
entry task of short duration. The study was conducted at jour levels of noise
intensity, viz 70 dBA L«r 80 dBA L, . 90 dBA L., and 190 dBA L . The noise
used was actually sharp sound beads at a frequency of 60 + 5 beads per
minute. A total of 10 young male subjects participated in the stdv. The resilts
show an improvement of performance. especiallyat moderately hivher levels
of noise intensity. Conjectured reason for such befiaviour and suggestions for
further research are given. )

Keywords: Noise, data entry task, human performance.
introduction

With the massive introduction of computers in varieties of work envirenments,
a huge number of humans are using coraputers in almosi all walks of their Hives

With the recent technological advances, varieties ol icomputers such as deskiop.
laptop, note-book, palmtop, and wrist-top are available in the market. The number
of persons using computers for various purposes has increased substantially in
recent years. The performance of humans working on computers may be affected
by many environmental variables in which they work. Among these, noise is
considered to be an important and critical one [1]. Noise, as an eavironmental
variable, occupies significant importance because of the fact that it is increasing
at an alarming rate due to increase in traffic (both road and air) density, increase
in industrial establishments, and other noise producing equipment/instruments.
In the past, studies have been conducted to examine effect of noise on human
performance in varieties of tasks. Many researchers have reported adverse effect
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Effects of Noise on Humans: A Review
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ABSTRACT

This paper presents o review on the ¢ffects of noise on various aspects of human s acalth and
activities such as hearing loss, tusk performance, inlerference with communicadion, sleep
disturbance, social behavior, health and unnoyance. It has been found that althcugh o lor of
researches have been conducted in the past und dre still being carried out, the effects of noise on
humans have not been fully understood .and in many cases the results are inconciusive. This
necessitates further investigations on the effects of noise on humans.

Keywords: Noise, Hearing loss, Sleep disturbance, Interference with communication. Effect on
health

1. INTRODUCTION .

Noise is defined as the effect of: 1he'przscntauon -of moderately intense or loud auditory stimuli
(Broadbent, 1979; Gulian, 1973; Jones et al.,: 1981; Kryter, 1970,. 1994;-Smith, 1989). Noise is

also commonly defined as undesirable- or, unwanted sound (Cohen and ‘Weinstein, 1982).

Therefore, sound is the tesult of pressure ¢ ‘,'yes in a medium, which is usually air. caused by

f?se-pressure chang,es is stated in terms of sound level.

aspect is the duration of the sound, iand the-way it is distributed 4n time.- The effect of noise is
determined mainly by the duration and the level of the noise, but also influenced by the frequency
and intensity (Sutter, 1991). :

Noise has a significant impact and indeed; can impair the quality of life, through reduction in the
ability to hear important sounds, performance and to communicate with all human being. In fact.
according to the World Health Organization (WHO), noise is a health problem.” WHO's definition
of health includes total physical and mental well-being, as well as the absence-of disease. Along

these lines, a 1971 WHO working group stated: “Noise must be recognized as a major d;areat to
human well-being" (Suess, 1973).

2. EFFECTS OF NOISE ON HUMANS

Effects of noise car not be ignored particularly in situations where it is increasing at a rapid rate

due to increase in traffic dens;ty. industries and people living habits. A review on the effects of
noise revealed by researches is being presented as follow:
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Objektif kajian penyelidikan adalah menentukan sama ada tahap-tahap kebisingan yang
berbeza memberi kesan terhadap prestasi kerja manusia. Di samping itu, ianya juga dapat
menentukan pendedahan kebisingan yang bersesuaian dengan prestasi kerja manusia.

Bagi mencapai objektif tersebut, tiga industri berbeza yang telah dipilih untuk kajian ialah
pengeluar produk berasaskan getah, syarikat hentakkan logam dan syarikat percetakan
penerbitan. Set-set soalselidik yang mengandungi 40 soalan yang meliputi pelbagai aspek
kesan bunyi bising telah disediakan dan diedarkan kepada sejumlah 120 orang pekerja-
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fisiologi, kesan psikologi, kesan hilang pendengaran, kesan kepada perbualan dan
gangguan tidur adalah signifikan manakala jika diukur pada tahap signifikan a = 0.05,
hanya kesan psikologi yang tidak signifikan manakala empat kesan lain adalah signifikan.

Kajian tambahan menggunakan rekabentuk fakforial pengukuran berulang satu faktor ke
atas kesan kebisingan terhadap prestasi manusia semasa kerja kemasukkan telah
dilaksanakan pada empat tahap kebisingan yang berbeza. Berdasarkan analisa variasi

(ANOVA), peningkatan kebisingan memberikan impak yang signifikan terhadap prestasi
manusia,

Berdasakan kajian penyelidikan yang telah dijalankan, dapat disimpulkan bahawa kesan
kebisingan boleh menyebabkan masalah seperti masalah pendengaran, ganguan
komunikasa dan tidur, prestasi manusia dan kelakuan sosial, kesihatan dan gangguan
dalam kehidupan seharian manusia. Strategi yang sewajarnya untuk pemantauan,
pengawalan dan penilaian kebisingan perlu diperkenalkan bagi mengurangkan masalah
kesan kebisingan.

Versi Bahasa Inggeris

The research project has concentrated on the effects of noise on industrial worker in work
place compounds. The effect of hoise at the work place had shown that people who work
in noisy environments might have be affected by the noise like physiological effects,
psychological effect, hearing loss effect, auditory effects and sleep disturbances effects.

The objectives of the research are to determine whether different levels of noise effect
human performance and to determine the effect of desirable noise exposure towards
human performance.

To established the research work objective, three industries i.e. rubber product

manufacturing, metal stamping, publication and printing were selected for the study. A

questionnaires consisting of 40 questions on different aspects of effects of noise was

prepared and served to a total of 120 workers of the above mentioned industries.

Responses from the workers were collected which served as a preliminary data and It was

compared with the actual noise data collected with the noise level meter at the three
2



selected industries. A well known statistical test call Chi-Square test was used to determine
significance of the effects of noise. It was found that at level of significance a = 0.1,
physiological effects, psychological effects, hearing loss effect, auditory effect and sleep
disturbances effect were significant and at level of significant a = 0.05, only psychological
effects was not significant but the rest were significant.

An additional study employing single factor repeated measure factorial design on the effect
of noise on human performance in data entry task was conducted four different levels of
noise. Based on analysis of variance (ANOVA) indicates that the increased of noise shows
significant impacts towards human performance.

- Based from the research study carried out, it was concluded-that the effect of noise ha

been found to cause problems to humans such as hearing impairment, interference with
communication and sleep, human performance and social behaviour, health and
annoyance in daily life. Further strategies for noise assessment and control should be
introduced to reduce ill effects of noise.
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A STUDY ON THE EFFECTS OF NOISE ON INDUSTRIAL
WORKERS IN MALAYSIA

MOHZANI MOKHTAR!, ZAHID A. KHAN?, S. KAMARUDDIN® & Z. MALLICK*

Abstract. This paper presents results of an ergonomic study pertaining to the effect of noise on industrial
workers in Malaysia. Three different industriegsyelected for the study were rubber product manufacturing,
metal stamping, publication and printing. A questionnaire consisting of 37 questions, covering all possible
reported effects of noise on humays, was prepared and served.-to-a-total of 120 workers at the above

~mentioned indusiiies. Responses fro e workers were collected for analysis. A Chi-Square test was used to

determine whether the effects of noise were statistically significant or not. It is found that at a level of
significance, & = 0.05, physiological, hearing loss, auditory, and sleep disturbances effects of noise are
sfatistically significant. However, psychological effect of noise is found to be non-significant.

Keywords: Ergonomics, effects of noise, physiological effects, hearing loss effects, auditory effects,
psychological effects

Abstrak. Kertas ketja ini mempersembahkan keputusan satu kajian dgonomik berkaitan kesan kebisingan
terhadap pekerja industri di Malaysia. Tiga industri berbeza yang telah dipilih untuk kajian ialah pengeluar
produk berasaskan getah, syarikat hentakkan Logam dan syarikat percetakan penerbitan. Satu soal selidik
yang mengandungi 37 soalan yang merangkumi semua aduan berkaitan kesan kebisingan terdahap manusia
telah disediakan dan diberikan kepada 120 pekerja industri yang dipilih. Maklumbalas darjpada pekerja
dikumpulkan sebagai data untuk analisa selanjutnya. Satu pengujian “Chi-Square” telah digunakan untuk
menentukan sama ada kesan kebisingan adalah signifikan atau tidak signifikan. Didapati bahawa pada tahap

signifikan, = 0.05, fisiologi, kehilangan pendengaran, auditori dan gangguan tidur adalah kesan -

kebisiangan yang secara satistiknya signifikan. Bagaimanapun, kesan kebisingan terhadap psikologi telah
ditemui secara tidak signifikan.

Kata kunci: %)nomik, kesan kebisingan, kesan psisiologi, kesan kehilangan pendengaran, kesan audiotori,
kesan psikologi

1.0 INTRODUCTION M

Sound can be measured objectively but noise is a subjective phenomenon.bridger 1]
defined noise as a sound or sounds at such amplitude as to cause annoyance or to interfere
with communication. Kroemer et al@jZ] mentioned that noise was psychological and

subjective feeling. Single, short tones of low intensity may be considered noise under

certain conditions, just as loud, lasting, complex sounds may be deemed noise under other
'v‘-_-___'_’-— ~—

circumstances. Any sound which is annoying or level of sound exceeds 75 dBA may be

conceived as noise. The threshold for noise annoyance varies, depending on the conditions,
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Abstract

Since computers are being introduced in Malaysia, its usage has been an important
contribution to the development of the industrial sector. Even though computers or
usually known as visual display terminals (VDT) have improved productivity and
made work easier for industrial workers, they have also caused adverse effects such
as musculoskeletal disorders (MSD). Therefore, in order to help in reduce MSD
among Malaysian industrial workers, the primary emphasis is to enhance employees
awareness and on improving the employee’s knowledge of efficiently using VDT
workstation by applying ergonomics principles in ergonomics training program.
Based on literature review focus on VDT training programs, it shows that each of the
training programs had different contents. To achieve the purpose of this study, each
of the contents from the best practices of VDT training programs are combine to
develop a comprehensive framework of ergonomics VDT training program. The
framework was developed using Kawakita Jiro (KJ) method, which the principal tool
is an affinity diagram. The KJ method was used because it is conceivable in
education and training fields especially in prioritize the training items.

Computer or VDT Usage in Malaysian Industries

Computer or usually known as visual display terminals (VDT), herein afier referred to
as ‘VDT’, is a medium which the users and computer interact [1]. The usage of VDT
in Malaysian has been drastically increasing since 1996, which correlates to the
estimated amount of 4 million personal computers being installed in 2003 [2]. The
increased was partly due to the launched of a program called Vision 2020 by the
Malaysian government. The vision will be achieved through the development of the
information and communication technology (ICT) sector and the use of ICT to
increase global competitiveness [2]. Therefore, the VDT usage plays important roles
in Malaysian industry especially among office workers and operating VDT.

Along with the increased use of VDT, there have been reports about the health effects
largely related to musculoskeletal disorders (MSD) such as visual discomfort and
other stress related disorders [3, 4]. However, in the industrial sector, attention is
given fully to end-customers, which decide whether the products or services meet
their needs. Although this is important for a company’s achievement, there is not
enough human factors attention given to the industrial workers. In this case, the
company may be successful in marketing their products but unfortunately, their
workers are working in a non conducive environment. Even though VDT has been
blamed for a wide range of industrial health problems but VDT users actually suffer
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ABSTRACT |
|

Studics on the effect of noise on hionan /’(»/_'/2;;-111"/11}."(' invoivisg varicns kinds of
tasks such as cognitive, analviical. and memors /n“)m' been conducted for long.
However, the effect remains both clusive and imtaresting. Al kinds of residis,
suggesting improved. degraded, and lmq[f'z'r'mjd performance. lave heen
reported. The present study reports the effect (g/“‘ intermittent noise on dak:
entry task of short duration, The study was conducted ar jour fzvels of noise
intensity, viz 70 dBA L, . 80 dBA L , 90 dBA L.-,,’ and 190 dBA L, . The noise
used was actually sharp sound beads at a ﬁ'c’(ﬂ‘wuc‘_\' of 60 + 5 beads per
minute. A total of 10 young male subjects participated in the study. The results
show an improvement of performance. especially 1(11 maderately higher levels
of noise intensity. Conjectured reason for such behaviour and siggestions for
further research are given. ©

Keywords: Noise, data entry task, human /mjbnm“mw.

Introduction . i

With the massive introduction of computers in varieties of work envireaments,
a huge number of humans are using computers in aliosi all walks of their lives
With the recent technological advances, varieties of computers such as desktop,
laptop, note-book, palmtop, and wrist-top are available in the market. The number
of persons using computers for various purposes has increased substantially in
recent years. The performance of humans working onicomputers may be affected.
by many environmental variables in which they work. Among these, noise is
considered to be an important and eritical one [1]. Noise, as an environmental
variable, occupies significant importance because of the fact that it is increasing
at an alarming rate due to increase in traffic (both road and air) density. increase
in industrial establishments, and other noise ptoducing equipment/instruments.
In the past, studies have been conducted to examine|effect of noise on human
performance in varieties of tasks. Many rescarchers hu\‘vc reported adverse effect

|

! |
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Effects of Noise on Humans: A Review
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ABSTRACT

Thix paper presents a review on the effects of noise on various aspects of human s acalth and
adtivities such as hearing loss, tusk performance, interference with communication, sleep
disturbance, social behavior, health and annoyance. Ht has been found that althcugh a ot of
researches have been conducted in the past and are still being carried out, the effects of noise on
humans have not been fully understood and in many cases the results are inconciusive. This
necessitates further investigations on the effects of nvise on humans.

Keywords: Noise, Hearing loss, Sleep disturbance, Interference with communication. Effect on
health

1. INTRODUCTION
Noise is defined as the effect:of: therprcscntanon -of moderately intense or Joud audxwry stimuli
(Broadbent, 1979; Gulian, 1973; Jones et al.,: 1981; Kryter, 1970,. 1994;: Smith, 1989). Noise is
also commonly defined as undesirable: or, ﬂunwanted sound (Cohen and Weinstein, 1982).
Therefore, sound is the tesult of pregsure € j" ges in a medium, which'is usually air. caused by
_ vibration or turbulence. The amplitude ofighese i%ressure cham_.,es is stated in terms of sound level.
" and the rapidity with which these changes occur is the sound's frequency. Another mportant
aspect is the duration of the sound, iand the-way it is distributed +in time. The effect of noise is
determined mainly by the duration and the level of the noise, but also influenced by the frequency
and intensity (Sutter, 1991). = :
Noise has a significant impact and indeed, can tmpatr the quality of life, through reduction in the
ability to hear important sounds, performance and to communicate with' all human being. In fact
according to the World Health Organization (WHO), noise'is a health problem.” WHO's definition
of health includes total physical and mental well-being. as well as the absence-of disease. Along

these lines, a 1971 WHO working group stated: "Noise must be recognized as a major threat to
human well-being" (Suess, 1973).

2. EFFECTS OF NOISE ON HUMANS
Effects of noise car: not be ignored particularly in situations where it is mcreasmu at a rapid rate

due to increase in traffic dens:ty' industries and people living habits. A review on the effects of
noise revealed by researches is being presented as follow:

268
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