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ABSTRACT

Introduction:Buildings near roadsides and highways should be given due attention because noise has an impact
on the community.

Objective: The goal of this study is to assess university students' concentration abilities and noise-related health
problems in Section 13, Shah Alam, Selangor.

Methodology: The method used was a cross-sectional study of 246 university students. Respondents completed
a validated questionnaire that included socio-demographic information, lifestyle information, noise on health
problems, and concentration.

Result: Building A, located 1.5 kilometers from the highway, is the closest student housing to the highway. The
ability to concentrate in noise and noise-related health problems among university students were found to have a
positive correlation in this study (p0.01). Exhaustion and its effect on overall academic performance (r=664), as
well as anxiety and difficulty completing tasks on time (r=654), have a moderate correlation. The headache,
effect on studies, and daily routines have the lowest correlation (r=177).

Discussion: There is a correlation between IAQ and SBS symptoms. Poor IAQ and SBS symptoms among
occupants may impact teaching and learning process in the university.

Conclusion: Controlling noise pollution should be prioritized due to its negative effects on academic
performance and general health.

Keywords:student concentration, traffic noise, noise related health problems

INTRODUCTION

Traffic has a significant impact on the quality of one's living environment. Safety, air pollution, odour, and noise
are all negative effects, but it is primarily noise irritation that is perceived as a burden and threat to the
community's everyday life quality. The characteristics of the person, the house, and the surroundings all have an
impact on noise discomfort. Undesired noise is defined as noise that has both physical and psychological effects
on a person (such as frustration and nuisance).

Transportation noise is reported to be the leading source of nuisance worldwide, particularly in urban areas (1).
As the population grows, so does the number of vehicles in Shah Alam, which can cause problems, particularly
in residential areas, because most of the residential areas are located near highways or roads. Finally, while
traffic provides access to neighbours all over the world, most of the country has taken this benefit for granted
(2). According to the World Health Organization, noise has a significant negative impact on humans (3).

According to the Malaysian Department of Environment's (2007) environmental control limits for suburban and
residential areas, the maximum permissible noise level outside of low-density residential areas should not
exceed 55 (dBA) to protect the community from this urban noise. However, the noise limit varies depending on
the sensitivity of the area, the type of location, and the various regulations established by the countries.

The degree of sensation that the brain receives depends on the intensity of the sound and the sensitivity of the
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ear. Individuals exposed to dangerous levels of 85dBa are more likely to suffer. According to WHO, noise can
have an impact on an individual's health and well-being in a variety of ways, including annoyance, hearing loss,
sleep disturbance, interference with communication, and communication effects (4). Hearing loss occurs when
an individual listens to music at a high volume on personal audio devices. A noisy environment, such as a disco
or a pub, as well as events and festivals, are other factors that contribute to hearing impairment.Hearing loss
affects approximately 1.1 billion young people worldwide (5). As a result, the purpose of this study is to raise
student awareness of noise and its impact on health and education.

As a result, the objectives of this study are to determine the noise effect on concentration ability and noise-
related health problems of university students in Shah Alam's Section 13 residential area.

MATERIAL AND METHODS

Participants

A cross-sectional study was conducted among 246respondentsThe study is carried out at Section 13, Shah Alam.
Section 13 is chosen because the student’s residents is located nearby to the highway whereby it has quite high
number of total vehicles and it is highly congested traffic especially after working hours. The selection of
respondents is randomly selected from identified residential area in Section 13, Shah Alam. There are 8
residential area was chosen in this study.

Development of Questionnaire

The questionnaires were written and developed in Englishversion. Face validity tests were performed prior to
the distribution of the questionnaires. Without answering the questionnaire, 5% of the sample size needs to
answer whether they understood what it was about. After the questionnaires were repaired, the next step was
reviewed by experts.Because the questionnaire was self-developed, it was thoroughly examined by two experts.
After the questionnaire had been reviewed and approved by the experts, it was put through a pilot study.Based
on 10% of respondents, a pilot study was completed. This is done to ensure that the Cronbach alpha (internal
consistency), also known as internal reliability analysis, is met before distributing the questionnaire to the
remaining respondents. Cronbach alpha of 0.8 was obtained for this study, indicating a good study.

Questionnaire

The self-created and validated questionnaire is divided into four sections. Part A consists of 6 sociodemographic
questions and Part B consists of 8 questions about the students' lifestyle information. Part C includes ten
questions and a scale for students to use to answer the questions about the effect of noise on concentration
ability, ranging from strongly disagree to strongly agree. The scales are as follows: strongly disagree is (1),
disagree is (2), agree is (3), strongly agree is (4).There are ten questions about noise-related health problems
such as headaches, anxieties, increased irritability, tinnitus, exhaustion, and mental restlessness in Part D. There
are also two questions about respondents' opinions on whether highway noise can impact physical, mental,
emotional, and cognitive health.

Statistical Analysis

For statistical analysis, the data was keying and processed using SPSS 26 software. The normality was checked
using the Shapiro-Wilk Test. Descriptive statistics for frequency and percentage was used to summarize the
data. One-way ANOVA was used to compare the means between the different categories, for significance level,
p<0.05. Post-hoc analysis was used for further analysis

Ethical Consideration

Ethical approval to carry out this study was obtained from the University Ethics Committee, Management and
Science University. (Ref. No: MSU-RMC-02/FR01/L1/008). A written consent form was filled up by
respondents before the study was conducted. The consent form and the questionnaire were made available in
English language.

RESULTS

Demographic information

In comparison to the other residents, resident A has the highest percentage of respondents chosen in this study,
at 67%. Furthermore, the residential A indicated a 1.5-kilometer distance from the highway.According to this

study, the overall average distance for all residential and highway distances is 2.88 km.

72.8% of respondents in this study were between the ages of 18 and 25.Most participants (74%) sleep on
average. 74.4 % of respondents reported mood swings. 87.0 % of respondents said they enjoy listening to music.
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Normal headphones (75.6 %), direct music (60.6 %), and noise cancelling headphones (41.1%) are the most
popular gadgets or instruments used by respondents to listen to music. Most respondents, 56.9 percent, prefer to
listen to music. Furthermore, while studying in the presence of noise, 51.2% of respondents can concentrate,
while 48.8% cannot.Details are shown in Table 1.

Table 1: Demographic information

Variables n (%)
Residential Area and Highway Distance
Residential A 1.5km 67
Residential B 2.0km 44
Residential C 2.0km 43
Residential D 3.5km 18
Residential E 1.8km 25
Residential F 4.5km 31
Residential G 5.5km 15
Residential H 2.2km 3
Sociodemographic information
Age 18-25 179 (72.8)
26-30 64 (26.0)
>3] 3(1.2)
Gender Male 83 (33.7)
Female 163 (66.3)
Race Malay 120 (48.8)
Indian 99 (40.2)
Chinese 20 (8.1)
Others 7 (2.8)
Education Level Foundation 15 (6.1)
Diploma 66 (26.8)
Bachelor 162 (65.9)
Postgraduate 3(1.2)
Lifestyle information
Sleeping hours 1-4 50 (20.3)
5-8 182 (74.0)
>8 13(5.3)
Mood swings Yes 183 (74.4)
No 63 (25.6)
Listening to music Yes 214 (87.0)
No 32 (13.0)
Instruments / gadget to listen music Direct Music 149 (60.6)
Normal Headphone 186 (75.6)
Noise cancelling Headphone 101 (41.1)
Preferences to listen Yes 140 (56.9)
to music No 106 (43.1)
Concentration while Yes 126 (51.2)
studying at hostel in presence on noise No 120 (48.8)
Source of noise Electrical appliances 94 (38.2)
Traffic and Highway 201 (81.7)
Gadgets and instruments 114 (46.3)
Neighbours 78 (31.7)
Housemates 146 (59.3)
Aware of negative effect on loud noise  Yes 191 (77.6)
No 55 (22.4)

*Descriptive Analysis (N=246)

Comparison of sources of noise in different residential area

Table 2 showed thatit showed that there are five sources of noise in residential area, namely are electrical
appliance, traffic and highway, gadgets and instrumentation, neighbor and housemate. The result showed that
there is significant difference in the source of noise due to traffic and highway in different residential area
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(p=0.35).
Table 2: Comparison of sources of noise in different residential area

Residential Area, n (%) 2 p-value?
A B(n=44) Cm=43) D E F G H X
(n=67) m=18) (M=25) @=31) @=15) (0=3)

1|26 15 18 9 13 10 3 0 8.06 | .329
(27.6) (16.0) (19.1) (9.6) (13.8) | (10.6) | (3.2) 0)

2|49 34 40 17 20 27 13 1 15.1* | .035
(24.4) (16.9) (19.9) (8.5) (10) (13.4) | (6.6) (0.5)

3]28(24.5) | 20 21 13 14 13 5 0 10.3 | .171

(17.5) (18.4) (11.4) | (123) | (114) | 44 0)

4|15 13 16 5 9 14 4 2 8.1 317
(19.2) (16.7) (20.5) (6.4) (11.5) |1 (17.9) | (5.1) (2.6)

5|36 23 32 14 13 17 10 1 104 | .169
(24.7) (15.8) (21.9) (9.6) (8.9) (11.6) | (6.8) (0.7)

*Significant at p < 0.05
p-value in Chi-square test
1. Electrical appliance 2. Traffic and Highway, 3.Gadgets and Instrumentation, 4. Neighbours, 5.Housemate

Effect of Noise on Concentration Ability

Table 3 tabulates the results of ten questions about the effect of noise on concentration. They all agree that noise
has an impact on them (73.5%). Furthermore, they are annoyed or uncomfortable due to the presence of loud
noise (75.6%), loud noise from the highway affects their ability to concentrate while studying (71.9%), loud
noise from the highway affects their ability to listen and pay attention to others' speech effectively (70.3%), and
they have a lack of interest or motivation in studying (65.4%).Aside from that, students agreed that they tend to
forget what they are about to say or recall information (67.5 %), that it affects their overall academic
performance (59.4%), that it is difficult to complete their task on time (60.1 %), that it disturbs their
concentration (63 %), and that it affects their studies and daily routine (40.7 %).

Table 3:Effects of Noise on Concentration Ability

Frequency, n (%)
Problem on concentration capability due to
noise Strongly Agree Disagree Strongly
Agree (4) 3 ?2) Disagree (1)

Affected by noise 181 (73.5) 56 7 (2.8) 2(.8)
(22.8)

Uncomfortable and annoyed while studying 186 (75.6) 49 10 (4.1) 1(.4)
(19.9)

Reduce concentration on study whole time 177 (71.9) 52 16 (6.5) 1(.4)
(21.1)

Reduce ability to listen and pay attention to 173 (70.3) 59 12 (4.9) 2 (.8)

others' speech effectively (24.0)

Lack of interest or motivation in studying 161 (65.4) 64 15 (6.1) 6(2.4)
(26.0)

Forget things 166 (67.5) 61 15 (6.1) 4(1.6)
(24.8)

Affect overall academic performance 146 (59.4) 74 18 (7.3) 8(3.3)
(30.1)

Difficult to complete tasks within time 148 (60.1) 74 16 (6.5) 8(3.3)
(30.1)

Disturb your concentration 155 (63) 77 11 (4.5) 3(1.2)
(31.3)
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Affect your studies and daily routine in any way 100 (40.7) 108 29 (11.8) 9@3.7)
(43.9)

*Descriptive Analysis (n=246)

Noise related Health Problems

Table 4 contains ten questions. Respondents agreed and reported the following health issues: headache (63%),
anxiety (66.3%), increased irritability due to loud noise (65.1 %), hearing problem such as tinnitus (59.7 %),
exhaustion (32.9%), mental restlessness (59.3 %), hearing difficulties (64.2 %), rapid heartbeats (45.9 %),
highway noise can affect cognitive health (62.6 %) and impact physically, mentally, and cognitive health
(56.9%).

Table 4: Noise Related Health Problems

Noise on health problems Frequency n(%)

Strongly Agree (4) Agree (3) Disagree (2) Strongly Disagree (1)
Headaches 155 (63) 70 (28.5) 9@3.7) 12 (4.9)
Anxieties 163 (66.3) 52(21.1) 22(8.9) 93.7)
Irritability 160 (65.1) 70 (28.5) 12(4.9) 4 (1.6)
Tinnitus 147 (59.7) 63 (25.6) 25(10.2) 11 (4.5)
Exhaustion 146 (59.3) 71(28.9) 19(7.7) 10 (4.1)
Mental 146 (59.3) 73 (29.7) 17 (6.9) 10 (4.1)
Restless
Hearing difficulties 158 (64.2) 63 (25.6) 19(7.7) 6(22.4)
Rapid heartbeats 113 (45.9) 92 (37.4) 32(13.0) 9@3.7)
Reduce cognitive health 154 (62.6) 62 (25.2) 24(9.8) 6(2.4)
Impact physical, mental, emotion 140 (56.9) 68 (27.6) 35(14.2) 3(1.2)

*Descriptive Analysis (n=246)

Relationship between Effect of Noise on Concentration Ability and Noise related Health Problems

Table 5 revealed a positive correlation (p0.01) between noise concentration ability and noise-related health
problems among university students. The moderate correlation between anxiety and task completion (r =.654).
Furthermore, there was a low correlation between headache and daily routine study (r=.177). As a result, it is
possible to conclude that as the noise of related health problems increases, so does the noise of student
concentration problems.

Table 5: Relationship between problem on concentration ability due to noise and noise related health
problems among university students

Problems on Concentration Capability Due to Noise

Noise Related Health Problems 1 2 3 4 5 6 7 8 9 10

Headaches A31** 443%* 553%* 456%* 623%* 5T0** 630%* 633%** 557** 177**
Anxieties A483%* 500%* 452%* 464%* 594%* 542%* 600%*.654%* 505%* 257**
Irritability 381#* 441%* 526%* 358%* S37+* 561%* 588%* 571%% 524%** 236%**
Tinnitus A12%% 472%  AT2%* 46TH* SQ2*F* 534%* G]2%* 575%* 521 %% 327**
Exhaustion A16%** 450%* 488%* 544%* ST1** 566%*.664**.629** 530%** 3209%**
Mental restless 394%% 443%* AR ** 421%* S36%* 584%* 618%*.623** 565%* 271 **
Hearing difficulties A52%% 460%* 515%* 521%* STI** 611%* 595%* 582%* 555%* 301 **
Rapid heartbeats 363** 408%* 427** 419%* S36%* 539%* 522%* 582%* 543%* 363**
Reduce cognitive health 356%* 444%* A5T** 536%* S55%* S8TH* S56T**.627**.610%*.261**

Impact physical, mentally, and emotionally.460%* 577*% 538%** .499** 578** 627** 610**.655%*.646**.303**

Pearson Correlation

**Correlation is significant at the 0.01 level (2-tailed).

1. Affected by loud noise, 2. Uncomfortable and annoyed while studying, 3.Reduce concentration on study,
4.Reduce ability to listen and pay attention to others' speech effectively, 5.Lack of interest or motivation in
studying, 6.Forget things, 7.Affect overall academic performance, 8.Difficult to complete tasks within time,
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9.Disturb concentration, 10.Affect studies and daily routine in any way

DISCUSSION

In this study, Resident A is the one closest to the highway. Previous research has shown that causes have an
impact on education and health. It has the potential to impede one's ability to carry out daily tasks.
(1,6).Furthermore, the highest reported sleeping hours in lifestyle data were between 5-8 hours per day (74.0
%).According to the National Sleep Foundation, a healthy adult need between 7 and 9 hours of sleep per night
(7). According to most participants (74.4%), a lack of sleep causes mood swings. Sleep deprivation can have an
impact on mood rather than mood on sleep quality (8).

Previous research has found that music can distract people from performing cognitive tasks, according to
Furnham and Bradley studies (9). Another significant finding is that (77.6 %) of respondents are aware of the
noise effect. However, noise exposure leads to annoyance based on the individual's characteristics and
sensitivity (1,10).

It is becoming a public concern because traffic is the primary source of noise in both developing countries and
rural areas. Table 2 shows a comparison of noise sources in various residential areas. Traffic and highway noise
are the only two sources that show a significant result (p=0.35). It should be noted that sound can have a
negative impact on health, concentration, and speech communication (11).

The most common problems that students experience because of traffic noise are headaches, anxieties,
irritability, tinnitus, hearing difficulty, and exhaustion. The physiological pathway is made up of two noise
signalling pathways that lead directly to the auditory cortex. The indirect pathway connects to the limbic system,
autonomic nervous system, and neuroendocrine system, all of which are involved in the development and
regulation of stress. Noise will affect alertness and motor performance throughout the signalling process,
influencing physiological, emotional, and behavioural responses. When there is noise, 63% of respondents
report getting a headache. This is since headaches can be caused by a disruption in the neurovascular system or
by causing abnormal muscular tension (12, 13,14).

Following that, 66.3% of respondents in this study reported experiencing anxiety and irritability. Sound
pollution irritates people, and mental stress causes sympathetic and endocrine stress responses (15,16).
Furthermore, 59.7% of respondents reported having tinnitus, and 64.2% reported having hearing difficulties due
to loud noise. Similarly, other researchers have demonstrated that audiometry-proven hearing damage in young
people exists (17,18). In this study, 59.3% of those polled agreed that they are exhausted. People who suffer
from nocturnal environmental noise are frequently tired, have unpredictable mood swings, and have a negative
impact on their well-being and cognitive performance (19,20,21)

CONCLUSION

In a nutshell, people nowadays are attempting to blend into noisy environments, but the level of mental conditioning
varies significantly between individuals. Based on the findings of this study, even though most of the younger
generations are aware of the negative effects of noise, it remains an alarming issue, highlighting the importance of
raising awareness and knowledge about the negative effects of noise. In the modern era, raising awareness can be
accomplished using online platforms or school and university websites. According to the findings of this study, there
is a significant link between concentration problems and noise-related health problems among university students. As
a result, it is critical to conduct additional research on measuring area noise level using a sound level meter in the
future because it can help to support current research.
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