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ABSTRACT

There is a constant interaction between human beings and environment. Environmental factors may affect humans positively, although
some other negative effects may also arise. For example, noise pollution is one of the physical parameters that may negatively affect human
organism. Showing up in industrialized countries, noise attracts attention as a significant pollution factor. Noise pollution leads to many
diseases as it influences physiological processes in the body. It also triggers some psychological disorders by influencing human psychology.
One of those disorders is known as anxiety. Noise can shape one’s cognitive assessments causing the brain to respond with the feeling of
distress or anxiety. Whether or not noise will cause anxiety depends on many variables, such as personality, coping strategies and the
person’s previous mental status. It is also known that noise is associated with phobic anxiety as well. Based on the given circumstances, this
study aims to investigate the relationship between anxiety and the noise existing in educational settings. A qualitative design; descriptive
research was used in the study. The sample of the study consists of 339 students studying8 at Okan University. The study was conducted in
two stages. In the first stage, noise level was detected in various places located in Okan University using the Cesva DC311 model device with
T240385 serial number while in the second stage the Beck Anxiety Inventory was applied to students with the aim of investigating the
relationship between noise and anxiety. The data obtained from the research were analyzed using Statistical Packages for Social Sciences
(SPSS 21.0 version). Following the analyses carried out, it has been found that individuals are more likely to have anxiety problems in places
where higher noise levels exist.

INTRODUCTION

Noise, regarded as pollution in industrialized countries, causes several health hazards to humans and

- KEYWORDS together with many other factors, it leaves a destructive impact on health which may cause physiological

environmental pollufion.  anq psychological destruction that may ultimately lead to death [23]. Besides the impact noise has on

noise, anxiety, disease, o aring physiology, its impact on other physiological processes has also been a major subject of noise-
psychological disorder . . > . . .

related studies conducted in recent years. Especially during the recent years, noise has been considered

as a far-reaching key component of the biological system. The impact of noise extends from gene

expression to the functions of the heart. Research on neuroscience has examined the function of noise in

each phase of sensory motor lob, from one protein signalization to body movement. According to a

research conducted in this field, the influence of noise on the neural system occurs step by step. Those

steps are: sensory noise composed of signal transmission, amplification and receptor neuron; electrical

noise involving ion channels of related membranes; cellular noise responsible for action potential, synaptic

transmission and network interaction; and motor noise responsible for motor neurons and muscle

movements. Noise is an inevitable consequence of the brain operating with molecular components and

) complex networks of neurons that generate behavior [10].
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pressure, coronary heart disease, ulcer, colitis, migraine and headache can be named. Research results
show that there is a relationship between noise exposure and the health problems experienced after the
exposure. Furthermore, research findings estimate that noise is also correlated with viral infections and
the toxins produced in the body. Noise exposure releases adrenalin hormone in the blood and increases
the level of response given to a stimulus causing a subsequent increase in the heart rate, blood pressure,
and breathing rate, which causes vasoconstriction (constriction of blood vessels), muscle strain and
limitation in gastro-intestinal mobility. Also, continuous or/and interval noise disturbs sleep after which
many psychological effects arise. First, the individual may have difficulty in falling asleep, maintaining the
sleep and waking up at the proper time. Following that, increase in heart rate, blood pressure,
vasoconstriction and depression are observed and individual's dynamism decreases during the day. It is
already confirmed by the research that continuous exposure to noise higher than 30 dB disturbs sleep
[22].

. ) Negative effects of noise on human health include other physiological problems among which
C°"eSP‘E’“d',’|"9 Author cardiovascular and gastric problems constitute the major ones. Effects of noise on the cardiovascular
) maik system have been among the most popular subjects of research [17]. Findings of many studies indicate
aida.sahmurova@okan.edu.tr o . . .
that individuals exposed to at least 85 dB continuous noise have higher blood pressure compared to those
who are not exposed to noise. In this vein, most of the studies confirm that exposure to high frequency
noise rises blood pressure leading to physiological and psychological problems [25].

In his study, in which he aimed to show the impact of noise on the cardiovascular system, Babish [2]
concluded that long term exposure to traffic noise leads to ischemic heart diseases while exposure to 65
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dB daytime and 55 dB night time noise causes heart attacks. Despite the limited research, gastric
problems are also found to appear as a result of noise. In their study, Bugliarello et al. [4]examine the
effect of noise on gastro-intestinal system and they assert that noise may have an impact on the
development and progression of ulcer.

Besides physiological effects, noise can also result in psychological problems such as nervousness,
anxiety, anger, stress and lack of motivation and poor morale. In addition to this, noise may also cause
anti-social behaviour such as violence [9] [19]. A person exposed to noise, may face many psychological
obstacles like difficulty in maintaining speaking and listening skills. Laboratory studies carried out in this
field showed that excessive noise can reduce helping behaviours and increase stress-related aggressive
behaviour [12] [18] [19]. In addition to these psychological effects, noise exposure may also lead to
psychiatric disorders by altering serotonergic and dopaminergic activity in the brain [26] and one of these
psychiatric disorders is anxiety disorder.

Being a highly common disorder, anxiety has been reported to be experienced with a 7.8-9.3 % frequency
in a life-time [21][8]. It is known that anxiety disorders are often co-morbid with each other and with other
psychiatric disorders. Therefore, it is considered almost impossible to associate a person with just a single
anxiety disorder [13]. The etiology of this co-morbidity depends on the origin of the cause of the disorder
and / or on shared risk factors [20] [14]. Anxiety disorders can share common symptoms such as fear,
fatigue, shortness of breath, sweating, dizziness and numbness in the feet, heart palpitation, sleep
problems, xerostomia and nausea (DSM-IV, 2000).

Bystritsky, Khalsa, Cameron & Schiffman [5] have stated that anxiety comes from a non-linear process and
they have developed a model for this process, named ABC. According to this model; alarms are defined as
feelings or physiological reactions developed by the individual in response to sensations or triggering
events. A well-organized brain circuit can easily process alarm-related information. Decision-making
process is shaped by previous experiences, personal and cultural backgrounds and belief perceived
through sensory organs. When compared to people who do not have anxiety disorders, those with anxiety
disorder cannot handle decision-making process, because when they are supposed to process a danger
related information they try to work through it more carefully and by doing so, they fall into ambiguity and
catastrophic thinking. As a result, they begin to develop coping strategies. For example; they develop some
behaviors or mental activities in order to reduce anxiety or to avoid danger. The entire process is carried
out by the mutual interaction of the brain cortex and amygdala and through the interaction of the cortex,
basal ganglion and amygdala- three highly important brain structures: amiygdala responsible for alarms,
basal ganglions responsible for coping strategies and the brain cortex responsible for beliefs. Especially,
the amygdala has a highly critical importance as it is responsible for the identification of the symptoms
that may lead to anxiety or fear and for developing emotional reactions in return. In addition, temporal and
prefrontal cortical structures are also among the areas that are closely related to anxiety in the brain
cortex [6]. Anxiety-related neuronal circuits are governed by multiple neurotransmitter systems; the most
extensive of which are GABA and glutamate. Neurotransmitters such as serotonin, dopamine and
norepinephrine are also closely related to pathological anxiety states. However, anxiety disorders are not
dependent simply on one neurotransmitter. The networks governed by these neurotransmitters may have
extensive interrelationships, multiple feedback mechanisms, and complex receptor structures [5].

Genetic relationships and environmental factors are regarded by Hettema et al [14] as main factors
causing anxiety problems It is concluded by previous studies, especially those on family and twin children,
that genetic predisposition triggers anxiety. In addition, anxiety disorders can show up as physiological
disorders, that is why a complex relationship may appear between medical disorders and anxiety disorders
[29]. Metabolic and autonomic problems arising from any disease can result in anxiety; in other words, the
symptoms of a medical iliness can be a trigger for anxiety. Sometimes physiological disorders themselves
can mimic anxiety disorder [5]. Studies have shown that; chronic anxiety increases the risk of coronary
heart disease [28].

Anxiety also influences many aspects of the person’s performance negatively by triggering stressful life
events. As already mentioned, one of the main environmental factors that causes anxiety is noise. As a
consequence of noise, anxiety emerges as a psychological response, which is defined as the interaction of
anxiety, noise and distress. Noise stimulus is influenced and produced by environmental conditions. The
volume of the noise and the sensitivity level of the person to that sound are considered to be main
components of noise stimulus. Noise can influence one’s cognitive assessments causing the person to
experience distress or anxiety. Whether or not the person will produce anxiety as a response to noise
depends on many variables, such as type of personality, coping strategies and the previous mental status
of the person [11]. According to the research; sensitivity to noise, especially, seems to be highly influential
in developing anxiety when exposed to abnormally high noise.

Literature review shows that noise is also associated with phobic anxiety [24]. Kipper [16], in his work,
states that some soldiers who were exposed to battles, had frequent anxiety problems in response to loud
voices [24]. Furthermore; in a research, implemented on animals with the aim of showing how prenatal
exposure to noise causes decrease in postnatal behavioral performance, maternal stress during
pregnancy has been shown to have long-term effects on off spring such as anxiety, learning disability and
decreased interest [15]. In another study conducted on mice, noise pollution has been found to result in
anxiety-like behaviors [7].
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As the literature review shows, the number of studies conducted on the subject is not enough. Taking this
into consideration, we aim to investigate the relationship between noise and anxiety in our research.
Accordingly, anxiety level is predicted to be higher at places where noise level is relatively higher.

MATERIALS AND METHODS

The research is structured with a descriptive model using a quantitative research method. The results of
the research were obtained at Okan University Tuzla Campus in May 2017. The students who are studying
at Okan University constitute the population in line with the main objective of the research. The power
analysis was calculated using the Raosoft Sample Size Calculator, assuming a 95% confidence interval
and anxiety frequency of 27%. According to this calculation, it is enough to include 297 participants in the
survey. Using the random sampling method, 339 students were reached and included in the sample
group. Participation of the students was totally ensured on a volunteer basis.

In the first stage of this two-stage study, noise level was detected in various points of Okan University using
the Cesva DC311 model device with T240385 serial number while in the second stage the Beck Anxiety
Inventory was applied to participations with the aim of investigating the relationship between noise and
anxiety.

The Beck Anxiety Inventory is used to distinguish between diagnostic groups with and without anxiety by
calculating clinical anxiety status of the people. It is a quartet Likert type scale consisting of 21 items
based on the self-report of the participants. The total score that can be obtained from the scale is between
0 and 63. As the obtained score increases; an increase in the level of anxiety is observed. The internal
consistency coefficient of the scale was calculated as .92 [3] [27]. The Turkish validity and reliability study
of the scale was performed by [27] and the internal consistency coefficient of the scale was calculated as
.93, which supports the use of the scale as a reliable measurement tool in the Turkish population.

The data obtained from the research were analyzed using Statistical Packages for Social Sciences (SPSS
21.0 version). Finding that the data follow a normal distribution model, one-way analysis of variance (one-
way ANOVA) and correlation analysis were carried out.

RESULTS

This study was conducted at Tuzla Campus of Okan University and the sound measurements were made in
6 different points. The first point was the library in the basement of the Life Center building of the
university and the result was 30 dB. In the second point, the second floor of Faculty of Health Sciences
where the classrooms are located, the sound level was measured as 42 dB. In the third point, the smoking
area in the 4th floor of Health Sciences Faculty, the result was 57 dB. The fifth point was measured as 86
dB at Starbucks located in the Life Center of the university. And the last measurement was made during
the graduation ceremony hold in the amphitheater next to the Engineering Faculty and the result was 92
dB.

The scores participants obtained from the Beck Anxiety Inventory shows that the score range is between O
and 60 while the average score was calculated as 16,20. In [Table 1], you can see participants’ average
scores calculated in each point.

Table 1: Average scores obtained from the Beck Anxiety Inventory in each measurement point

Measurement points | dB N Avr.

1.Point 30 49 10.43 8.09
2.Point 42 56 12.38 8.92
3.Point 57 55 16.35 10.69
4.Point 71 62 16.47 9.75
5.Point 86 63 17.87 10.59
6.Point 92 54 23.04 15.38

One-way ANOVA was implemented in order to identify whether there is a meaningful relationship between
the independent variable noise and total scores of the participants depending on measurement points.
The results are given in [Table 2].

Table 2: Results of One Way ANOVA between Noise Level and Avarage Anxiety scores

Measurement = n . S. Meaningful
Points Difference
1.Point 49 10.43 | 8.09 1-4

m 2.Point 56 12.38 | 8.92 -

< > 3.Point 55 16.35 [ 10.69 (5 /| 8.826 | .000 2-6
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4.Point 62 16.47 [ 9.75 [ 333 36
5.Point 63 17.87 | 10.59 46
6.Point 54 23.04 | 15.38

p<.01

Results of one-way ANOVA given in [Table 2] reveal a meaningful relationship between the independent
variable noise and the participants’ anxiety level. (F(5-333) =8.826, p< .01). When average anxiety scores
were compared, a meaningful difference was found between the first measurement point (30 dB) and the
fourth (71 dB), fifth (86 dB) and sixth (92 dB) measurement points. At the same time, a significant
difference was detected between the sixth measurement point (92 dB) and the second (42 dB), third (57
dB) and fourth (71 dB) measurement points. These differences indicate a positive correlation between the
variables; the average level of anxiety increases as the noise level increase.

Correlation analysis was implemented in order to identify whether there is a meaningful relationship
between the independent variable noise and total scores of anxieties. The results of the analysis show that
a meaningful relationship exist between the total score of anxiety and the noise level measured in each
point (r =.329, p <.01). When the results are taken into consideration, it can be concluded that individuals
are more likely to experience anxiety problems in places where the noise level is higher.

DISCUSSION

As seen in the literature, noise pollution emerging in industrialized countries is highly important in terms of
human health and psychology. Especially in recent years, noise has been regarded as a significant factor
influencing biological systems of living organisms. Anxiety may lead to a wide range of negative
consequences ranging from gene expression to heart function, including many psychological disorders
such as ADHD, anger, anxiety and depression. Regarded as a powerful stress source; noise may bring
about high blood pressure, coronary heart disease, ulcer, colitis, migraine and many other similar
diseases. At the same time, noise influences the immune system hindering the removal of the toxic
substances out of the body and letting microbes into the body. What is more, anxiety is also known to have
impact on hormons. It may lead to psychiatric disorders by altering the levels of hormones. One of the
most important of those disorders is accepted as anxiety. Literature review suggests that there are limited
number of articles investigating the relationship between noise and anxiety. Noise measurements were
made at different points of Okan University and the noise levels were measured as 30 dB at the first point;
42 dB at the second point, 57 dB at the third point, 71 dB at the fourth point, 86 dB at the fifth point and
92 dB at the sixth point. Also, the data obtained from the Beck Anxiety Inventory and the data obtained
from the noise measurements were compared and a significance relationship was found between noise
and anxiety.
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