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Abstract

Keywords

Background and aims: Some individual differences such as personality type,
superiority, neuroticism and individual sensitivity are effective factors on the Low frequency noise
effects of noise on cognitive functions. The aim of this study was to investigate
the effect of personality type on cognitive functions in three situations before,
during and after exposure to low frequency noise Extroversion

Cognitive function

Methods: The present study is an experimental basic science. The study Introversion
population was students of Hamadan University of Medical Sciences. They were

selected by purposive sampling method (60 extroverts and 60 introverts) and

joined the study. The Iseng personality questionnaire was used to determine the

personality type. By simulating the real environment, each of the subjects were

exposed to the common sound intensity in industry (50 and 70 decibels) for

40 minutes. Using the continuous visual-auditory function test and cognitive

functions of individuals, each of the subjects was examined in three situations

before, during and after exposure

Results: The results showed that the cognitive functions of extroverts and Ny
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introverts were different in the three situations, before, during and after

exposure to noise. The results showed that introverts performed better in the Accepted : 2019/12/12

pre-exposure situation, whereas extroverts performed better during exposure.
Also, with increasing the noise level from 45 to 65 decibels, there is a significant
difference between the cognitive functions of extroverts and introverts (p<0/05).

Conclusion: The findings of the present study provide a good evidence of the
difference between introverts and extroverts in the tendency to environmental
stimuli. There is a significant relationship between cognitive functions and
personality type.
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EXTENDED ABSTRACT

INTRODUCTION

The significant effect of noise on human health
is well known. Excessive exposure to noise, in
addition to causing physiological disorders, also
causes stress in individuals, increases the risk of
depression and behavioral disorders, changes in
hormone levels, and defective immune systems
(1-3). In most studies, the effect of noise level
has been discussed and little research has been
done on sound frequency or low frequency noise.
The World Health Organization is one of the
organizations that recognizes the low frequency
noise as one of the environmental problems (2).
The frequency span of low frequency noises is
in the ranges of 20 to 200 or 10 to 250 Hz (3).
The major difference between this noise and
the ordinary noise, is that the low frequency
sound, in addition to industrial environments
is heard in public environments. The use of new
technologies, especially new digital technologies,
has reduced the noise level in industries, but the
use of new devices in public environments such
as air conditioners, compressors, computers,
printers and so on, has other problems with low-
pitched but annoying noises. Studies show that in
many of the workplaces that there are complains
about the noise of work environment, the effect
of noise on mental performance can be noted.
Noise is one of the most important issues in work
environments, including offices. Meanwhile,
ventilation systems are one of the most disturbing
sources of noise, with the noise frequently
exceeding 70 decibels (A). Low-frequency noise
is usually generated by sources such as ventilation
systems, pumps, compressors, diesel engines
and gas turbines. For this reason, in addition to
industrial environments such as control rooms,
this noise is also present in residential places,
offices and other areas (2-4). Among the many
symptoms reported when exposed to the low-
frequency noise, irritability and headaches are
most correlated with decreased work capacity
(5). The most important effects of low frequency
sound on humans are fatigue, difficulty
concentrating and feeling pressure on the
eyelids. In many of the new jobs, a person needs
special care while processing high information
and may face unpredictable conditions. In such
occupations, proper mental functioning is of
particular importance, and low-frequency sound
can have a huge effect on it. Since noise is an
environmental stressors and in combination with
other stressors can cause or exacerbate mental
disorders, and even under certain conditions

can affect the performance (6) to the extent
that WHO considers accidents as one of the
indicators of reduction. WHO recognizes noise-
induced function and low-frequency ambient
noise as a direct cause of mental disorders, and
assumes that noise lies as an accelerator and
aggravator of mental disorders (7). Noise is one
of the most effective exogenous factors affecting
the processing mechanisms of the human brain,
which plays a major role in the occurrence of
human errors and occupational accidents. Low
frequency noise is one of the most important
sources of noise in the environment and even at
low levels, it is annoying and affects the cognitive
function of people. Some individual differences
such as personality type, superiority, neuroticism
and individual sensitivity are effective factors on
the effects of noise on cognitive functions. The
aim of this study was to investigate the effect of
personality type on cognitive functions in three
situations before, during and after exposure to
low frequency noises.

METHODOLOGY

The present study is an experimental basic
science. The study population was students of
Hamadan University of Medical Sciences. They
were selected by purposive sampling method (60
extroverts and 60 introverts) and were entered
into the study. All experiments were performed
in a room with controlled acoustic and physical
conditions in the faculty of health of Hamadan
University of Medical Sciences in March 2017.
The Iseng personality questionnaire was used to
determine the personality type. By simulating
the real environment, each of the subjects were
exposed to the common sound intensity in
industry (50 and 70 decibels) for 40 minutes.
Each of the subjects were examined in three
situations, before, during and after exposure
using the continuous visual-auditory function
test and cognitive functions of individuals.
Ambient conditions were kept constant under
thermal comfort conditions, equivalent to
the wetting temperature of 18 ° C and relative
humidity of 507. without disturbing the air flow.
Also, using fluorescent lamps and halogen lamps
of 500 lux with the desired brightness level, the
supply levels were maintained and kept constant
during all tests. In this study, the recorded noise
of industrial ventilation system in the workplace
was used, which was edited using Cool edit
Program software in the desired frequency band.
Data were analyzed using SPSS20 software and
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repeated measures analysis of variance. In this
study, continuous visual-auditory function test
was used to measure cognitive function. This
tool is one type of the continuous performance
tests that was developed in 1956 by Resold et
al. and quickly after its release, gained general
acceptance. This test comes in many different
types. In the present study, a version of numbers
was used which as well as the visual attention
item, measures the auditory attention item. It
should click, the test takes about 10 minutes,
and the Persian version of this test has a
Cronbach’s alpha reliability coeflicient of 0.93.
The above test was performed before, during
and after exposure to low frequency noise. In
addition to the above tests, the problems caused
by exposure to this noise were examined by
another questionnaire. These problems included
headaches, difficulty concentrating, confusion
and drowsiness, drowsiness and tiredness, and
a reluctance to talk. In this study, the recorded
noise of industrial ventilation system in the
workplace was used, which was edited using Cool
edit Program software in the desired frequency
band. This program is a powerful software
for producing sound at different frequencies,
especially low frequency sounds. During the
sound playback, the equivalent sound pressure
level was measured next to the subjects’ ears and
in their sitting position. The noise level meter
used in the research is SVANTEK model 971
made by the Polish American company, which
works according to IEC 61672 standards, which
has the capability of 1/1 and one-third octave
band analysis. The speakers used in this study are
spherical speakers with a SWA 100 amplifier to
amplify the noise at low frequencies that produce
a sound similar to the work environment. After
each step, the groups were changed to eliminate

Comparative Study of Cognitive Functions ...

the effect of noise exposure sequence, and to
prevent cumulative fatigue in the second level,
the interval between each experiment was
considered 24 hours.

RESULTS

The mean age of the subjects was 23.94, with
a standard deviation of 3.25. The distribution of
subjects was uniform in terms of gender, with
85/. of them being single and the rest, married.
Most of the participants in this study were from
the fields of health sciences and 807. of them had
a bachelor’s degree. The results showed that the
cognitive functions of extroverts and introverts
were different in three situations before, during
and after exposure to the noise. The results
showed that introverts performed better in the
pre-exposure situation and extroverts performed
better in the post-exposure situation. Also, with
increasing the noise level from 45 to 65 decibels,
there is a significant difference between the
cognitive functions of extroverts and introverts
(p<0/05), so that with increasing the sound level,
the cognitive functions of extroverts improves.
The findings of the present study also showed a
significant relationship between noise and gender.
The problems that were observed before and after
exposure are compared in the following tables.
According to McNemar test, introverts have
significantly different problems before and after
exposure. There are more obvious differences
in concentration before and after exposure;
And in extroverts, none of the problems that
were observed before and after the exposure are
significantly different.

DISCUSSION
According to Eising, introverts tend to avoid
anything that distracts them. They do not work

Table 1. Comparison of problems observed before and after exposure in introverts.

After the encounter

P-value Had  Did not have Before the encounter the mark
n (%) n (%)
(8/4%) 5 (16/6%) 10 Had
<0/000L 5905) 35 (16/6%) 10 Did not have Headache problem
(1/7%) 1 (3/3%) 2 Had , ,
<0/0001 Difficult trat
/ (91/7%) 55 (5%) 3 Did not have Hhiclly concerftrating
(8/4%) 5 (3/3%) 2 Had ,
<0/0001 Confi
/ (83/33%) 50 (5%) 3 Did not have ontusion
(3/3%) 2 (5%)3 Had .
<0/0001 D d bored
/ (3/8%) 5 (83/33%)50 Did not have rowsiness and boredom
<0/0001 (6/8%)4 (1%)1 Had Fatigue and unwillingness to
(16/8%) 10 (75%) 45 Did not have talk
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Table 2. Comparison of problems observed before and after exposure in extroverts.

After the encounter

P-value Had Did not have Before the encounter
the mark
n (%) n (%)
Had
(8/4%)5 (16/6%)10
0/24 ; Headach bl
/ (16/6%)10  (59%)35 Did not have cadachie provlem
(1/7%)1 (3/3%)2 Had , ,
0/07 Difficult trat
/ (5%) 3 (91/7%)55 Did not have FHiclty concentrating
(8/4%)5 (3/3%)2 Had ,
0/89 Conf
/ (33/83%) 50 (5%)3 Did not have ontusion
(3/3%)2 (5%)3 Had ,
0/14 D d bored
/ (4/83%)50  (3/8%)5 Did not have rowstness and borecom
(1%)1 (6/8%)4 Had , o
0/55 (16/8%)10 (759%)45 Did not have Fatigue and unwillingness to talk

well in the presence of any distraction. In the
present study, the optimal state of arousal for
introverts was the presence of mild conditions
and silence (before exposure), while extroverts
performed much better in different conditions
during exposure to noise; Thus, extroverts seek
arousal and introverts seek lack of arousal or
low arousal. Therefore, when arousal is noisy
for both groups in noise conditions and exceeds
the optimal arousal level, the performance of
both groups decreases. According to Stansfield
and Matheson, sound reduces the accuracy of
activities and is incoherent with intellectual work
and comprehension. This inconsistency and
carelessness is especially evident in the problem-
solving and distraction strategies (divided
attention) from its various aspects. In the study
of Chamro et al. The colleagues showed that
there was no significant effect on the cognitive
function based on the auditory stimulus of
context and personality. Farnham and Bradley
made a very contradictory finding about the
effects of music and noise on the performance of
individuals in different situations. The findings
of the present study can be explained based on a
research related to the preferential environment
of extroverts and introverts. These findings can
also be explained by Eising’s theory of personality,
in which extroverts and introverts differ in their
brain excitability. Introverts do not need much
stimulus before doing something; but extroverts
are looking for more provocative situations.
One of the interesting findings of the present
study was that, the difference between the mean
cognitive functions of introverts and extroverts
in post-exposure conditions was less than before
exposure, while going through related studies,
introverts were expected to perform much lower

in this case than extroverts. These findings can
be explained based on the theory of adaptation;
adaptation refers to the gradual adaptation of
the individual to environmental conditions. In
the present study, introverts did not perform
worse than extroverts after exposure to noise,
and this may be due to their adaptation ability
to such environments. In other words, it can
be pointed out that people’s perception of noise
is a psychological phenomenon rather than an
objective one. Better performance of introverts
after exposure than during exposure, makes it
clear that introverts’ tendency to remain silent is
an innate and genetic issue. In fact, it can be said
that introverts, despite their relative adaptation,
have an innate tendency to avoid provocation.

CONCLUSION

The findings of the present study provides
strong evidence for the differences between
introverts and extroverts in their tendency to
environmental stimuli. There is a significant
relationship between cognitive functions and
personality type. Extroverts had higher cognitive
function components when exposed to noise.
Better performance of introverts in post-
exposure situations, indicates their avoidance of
stimulation and their tendency to remain silent,
is an innate and genetic issue. Accordingly, in
sensitive job positions and tasks that require the
use of cognitive functions, the effect of personality
type should be considered.
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