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Abstract

Keywords

Background and aims: In the open office environment, various sources of low-
frequency sound, such as the sound caused by the activities and conversations Cognitive Performane
of individuals, create noise pollution. This could affect the mental and neuro-
psychological health, physical efficiency, and effectiveness of employees. The
present research was conducted with the aim of investigating the effect of Low Frequency Sound
exposure to low-frequency sound on the cognitive performance of employees TerEaan

and the role of personality types on the level of sound sensitivity.

Open Office Environment

Extroversion
Methods: In this study, the personality type (extrovert & introvert) of individuals

was determined by using the Eysenck questionnaire. The participants in this
project performed the complex Stroop test at their workplace and in an isolated
room. In the end, by comparing the results of the tests, the hypotheses of the
study were examined.

Results: The results showed that the cognitive performance of extroverts and
introverts was different and improved before and during exposure to noise,
which indicates the Yerkes-Dodson law in the workplace. The results indicate
that the concentration and selective attention of extroverts in the workplace are
better and higher than introverts. Received: 2023/09/25

Conclusion: The sound in the office environment has an effect on people’s Accepted : 2023/11/26
cognitive performance and the personality type of individuals as a moderator is

effective on the amount of this effect. It is explained that extroverts will perform

better than introverts in the workplace.
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EXTENDED ABSTRACT

INTRODUCTION

Exposure to environmental sounds (noise
pollution) is a key global public health concern that has
implications for health and well-being. According to
the report of the World Health Organization (WHO),
noise pollution has direct and indirect effects on the
psychological and physiological health of individuals.
As mechanical, irregular, unpleasant, unwanted, and
unavoidable waves, sound is an important source of
physical and mental stress that is known as the most
important physical harmful factor in developed and
developing countries and it causes disorders in the
hearing system. The significant impact of sound
on human health is a well-known fact. The adverse
effects of sound on human health are related to
various parameters such as sound type, frequency,
intensity, pressure, duration of exposure, and personal
sensitivity to sound. In most research, the effect of
sound level is raised and related to sound frequency
or low-frequency sound (LFN) little research has
been done. Low-frequency sound has a frequency
range of 20 to 200 or 10 to 250 Hz, and the equivalent
level of their sound exposure varies between 51 and
65 decibels, which is caused by the conversation of
employees, the sound of the ventilation system, the
sound of the telephone, and the sound of equipment
such as printers. Previous studies showed that in
open office offices, LEN mainly affects the cognitive
performance and mental workload of employees.
There are several studies that have investigated the
effect of internal factors of office environments such
as temperature, indoor air quality, light, and sound on
people’s performance and have come to the conclusion
that people’s cognitive performance is also affected
by the factors of the work environment. According
to Carroll (1993), cognitive performance refers to
abilities related to cognitive tasks such as learning,
memory, language, problem-solving, and reasoning.
Although sound characteristics such as sound
intensity and frequency are the main cause of harmful
effects of sound, it is of particular importance to pay
attention to the characteristics and personality traits
of individuals as hosts of effects. Studies on the effects
of noise on performance indicate that noise may
cause some job problems and the number of errors
increase work, but these effects depend on the type of
sound and the type of work being performed and the
personality type of individuals.

Considering the mentioned materials and the
existing contradictions regarding the effect of sound
on the cognitive performance of individuals, as well as
the effect of personality type on the level of said effect,
the upcoming research aims to investigate the effects
of exposure to low-frequency sound on the cognitive
performance of employees of health, paramedical and
Nursing of Kashan University of Medical Sciences and
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the role of personality types on the amount of effects
and accepting or rejecting the existence of a logical
and direct relationship in this regard. Considering
that previous studies on the effect of sound with
different frequencies on people’s cognitive functions
(especially selective attention and interference time)
were conducted under controlled conditions and
students were used to perform the test, in this study
the effect of sound in the workplace is investigated
on the cognitive performance of employees in real
working environments.

METHODOLOGY

This study was conducted among faculty members
and staff of health, paramedical, and nursing faculties
of Kashan University of Medical Sciences. Initially,
a letter was sent to the staff and faculty members
of paramedical, health, and nursing faculties of
Kashan University of Medical Sciences through the
administrative automation system, and the staff of
these three faculties were invited to participate in
the study. Simultaneously, and in order to familiarize
all personnel with the research plan, the pamphlet
introducing the research plan was also distributed
among them. After reading the pamphlet and getting
familiar with the objectives of the research project, 66
individuals volunteered to participate in the study by
completing the informed consent form. In order to
ensure the health of the auditory and visual systems
(full color vision) of the volunteers, audiometry (5) and
Ishihara (5,8) tests were performed and 5 volunteers
were excluded from the study due to hearing loss. In
order to determine the personality type of individuals
(extrovert/introvert), the volunteers were asked to
complete the Eysenck personality questionnaire (5).
After completing the Eysenck questionnaire by the
participants, at first, the answers were checked from
the perspective of factor L (reality of the answers),
and 18 candidates were excluded from the study due
to giving false answers. Then the personality type
of the individuals participating in the project was
determined. In order to perform the complex Stroop
test in an isolated environment, after 1:30 minutes
from the start of work, the volunteers were asked to
go to the designated room for the test (isolated room)
and perform the Stroop test in that environment.
In this stage and the following stages, in order to
eliminate interfering factors, the participants were
asked to have a full 8-hour sleep the night before the
test and to refrain from drinking coftee, chocolate, and
caffeinated drinks in the hours before the test. Then, in
order to determine the effect of the noise of the open-
plan office environment on the employees’ cognitive
performance, on a specific day after 1:30 minutes from
the start of work, the employees were asked to perform
the Stroop test at their workplace. At this stage, 3
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Fig. 1. Study Method

Table 1. Comparison of average Interference time 1 and 2 / sum of errors 1 and 2 / Interference number of answer 1 and 2 in the population
of introverts.

Confidence %95

(2- Sig correlation Sig t Interval of the Standard Standard
tailed) . . average
Difference error average deviation
upper lower
Interference time
0.1 0.66 0.001 1.68 17.38 -1.88 4.6 20.57 7.75 Interference — 1
2 time
0.1 0.67 0.001 1.72 10.83 -1.03 2.83 12.68 4.9 error2 — 1 error
Interference
— 1 number
0.25 0.51 0.021 2.43 7.16 0.54 1.58 7.07 3.85
Interference
2 number

candidates failed to complete the Stroop test and were
excluded from the study. Finally, the total number of
participants in the research project was 40 individuals,
who were divided into two equal groups of introverts
and extroverts according to their personality type.
After conducting the Stroop test at the workplace by
the employees, by comparing the results obtained
from the Stroop test in an isolated environment and
the Stroop test at the workplace, the hypotheses of the
study were examined. Figure 1 shows the method of
conducting this research.

y

RESULTS

According to the frequency composition of the sample
population, it is clear that based on observations, 35% of
the respondents are men and 65% are women. Among
the introverts, 12 individuals (60%) were women and 8
individuals (40%) were men, and among the extroverts,
14 individuals (70%) were women and 6 individuals
(30%) were men. The average age of introverts was 40.75
and the average age of extroverts was 42.4. The average
score of personality type in extroverts was 76.45 and in
introverts was 23.95. Table 1 shows the comparison of
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Table 2. Comparison of the average Interference number of answer 1 and 2 / Interference time 1 and 2 / total error 1 and 2 in the extrovert
population

Confidence %95

(2- Sig

Standard

. correlation sig t Interval of the Standard
tailed) Difference error deviation average
average
upper lower
— 1 Interference time
0.73 -0.12 0.6 -0.34 20.99 -29.19 11.99 53.62 -4.1 . !
2 Interference time

0.26 0.64 0.002 1.15 34.49 -9.99 10.62 47.52 12.25 error2 — 1 error

— 1 Interf b
025 0.26 0.26 116 35.14 -10.04 10.79 4827 1255 nterference number

2 Interference number
50 4635

e |ntroverts

e Extroverts

Chart 1. results of the test in the isolation room (1) and the workplace (2) among the introverts and extroverts

average Interference time 1 and 2 / sum of errors 1 and
2 / Interference number 1 and 2 in the population of
introverts. As can be seen, the highest average value is
related to Interference time 1 — Interference time 2 with
a standard deviation of 20.57. The results of the statistical
test showed that there is a significant relationship between
the Interference number of answer 1 and the Interference
number of answer 2. Table 2 shows the comparison of
average Interference time 1 and 2 / sum of errors 1 and 2
/ Interference number of answer 1 and 2 in the extrovert
population. As it can be seen, the highest average value
is related to the Interference number of answer 1 —
the Interference number of answer 2 with a standard
deviation of 48.27. Chart 1 shows well the results of the
test in the isolation room and the workplace among the
introverts and extroverts population. According to the
graph, the test results of the two groups of individuals at
the workplace are close to each other. In fact, it can be
said that the performance of extroverts in the workplace
is better than the performance of introverts.
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DISCUSSION

According to Diagram 1, the interference time of
introverts is longer than extroverts during the test
in the isolation room (introverts have responded to
the stimulus later and more accurately), and this has
caused the number of errors of introverts to be less
than extroverts; Extroverted individuals have a faster
response to the stimulus, and as a result, the number
of their errors has also increased, which is in line
with EysencK’s theory, according to which extroverts
act faster than introverts in performing intelligence
tests, but their accuracy is less. It is noteworthy that
according to the results of the complex Stroop test at
the workplace, the duration of interference of introverts
is less than that of extroverts (they responded to the
stimulus faster than the time in the isolated room)
and the extroverts compared to the time of the test
in the room. In isolation, they responded slower to
the stimulus, but the number of errors of extroverts
was still higher than introverts, which can be a strong
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reason for the low accuracy of extroverts compared to
introverts.

According to the results of the present study,
the interference time and the number of errors
of introverts in the workplace are less than those
isolated from extroverts, which are in line with the
findings of Jalil Derakhshan et al. in the research of
Jalil Derakhshan et al. Introverts performed better
after exposure to noise than before exposure to noise,
while it was expected that introverts would perform
lower than extroverts according to related research.
These findings can be explained based on the theory of
adaptation; adaptation refers to the gradual adaptation
of an individual to environmental conditions. From
the point of view of the interference score factor (the
difference between the number of correct responses
to the congruent stimulus and the number of correct
responses to the incongruent stimulus), which
expresses the individual’s focus and selective attention,
as clearly shown in Figure 1, the performance of
extroverts is better than introverts. It is indicative of
the higher concentration of extroverts than introverts
in the workplace that the results of this study are in
line with the results of similar studies. The sound
components of attention, tolerance, and concentration
are reduced. The similar results in this field can be
mentioned in Babamiri’s research that in introverted
individuals, the problem related to concentration
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and fatigue in the condition of playing sound is clear
compared to the condition without sound.

CONCLUSION

The results obtained from this research show that
the sound of the open-plan office (low-frequency
sound) has an effect on cognitive performance and
the individual differences of individuals (in the
present study, personality type) are effective on the
amount of this effect in such a way that extroverts
at the workplace have a higher concentration and
selective attention compared to introverts. On the
other hand, according to the findings of the current
research and the Yerkes & Dodson law, the stimuli
of the work environment (presence at an optimal
level) can motivate individuals and increase their
performance. During exposure to sound, extroverts
have higher cognitive performance components than
introverts compared to the time before exposure to
sound. The better performance of introverts during
the test in the isolation room is an indication of
their avoidance of stimulation and their tendency to
silence is a natural and genetic issue.

CONEFLICT OF INTEREST

It is declared by the authors that there are no
conflicts of interest regarding the publication of this
manuscript.

How to cite this article:

Masoud Motalebi Kashani, Ali Asghar Khajevendi, Fatemeh Sadat Asgarian, Mohammad Ghashghaei. The
Investigation of Open-Plan Office Sound’s Effect on Staff’s Cognitive Performance. Iran Occupational Health.

2024 (01 Apr);20:36.

*This work is published under CC BY-NC 4.0 licence

Iran Occupational Health. 2024 (01 Apr);20: 36.


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

http://ioh.iums.ac.ir

y

i
dl/)/b/&/l" E
9 T w—
-4
YENEY -V 0,0 = 3
i

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

QS 45 Gl o Shos (595 » (51813 J1S (slwo il (o y

mohammadghashghaei@yahoo.com

Lo jlgaals’

3l s
o8 oS e
S 09y

SIS e

VEYIVIY il gl

VYD i by oy

Masoud Motalebi Kashani, Ali

Ol (B8 (o3l S5, ple oKl cendluyy sige olaza] Jolss cligios 35 50 bl 1 LI llae Sgrme
ol (Lol sl (Sbgy pole olSily wuiligg oSy HSE oy o 05,5 )bolinl 159 dnlgs yrol Je

Ol (sl Lals (S pole oSy codluyy oo (slainl Jolge lisins 18 40 bkl 1)l SRame Silslw aobld

Ol (sl e Lals” (Kb pole oSty ccublagg 0uSiiils HSE g o 0yl ol )5 (Jgtamo 03inn g5 ) 3 o BiB oo

oJ%S\?

S 3l sl 5 clled (5L glao ol (8l S8 o Gilise glio (o] S e 53 BB g Al
o8 QSIS s Sl g LS clower «Slaym snar 5 2D Cudlu 2 JIS 31 Jble & 48 o 2l (Spo S
38es y1 ol S8 o b dpalye ST oy Ban b gy Gl Geos a3l (o )b b gl Lo )3 dalge
LS Pl (Sgo Sl (lie g (rasd (b ol QA 5 )8 SIS

b 3 018 8 b o3l (Sl dnlidnyy 1 odlinl b 331 eased (ol s eus dalllae ol )3 5oy 9
390 dalllas (glo 4008 o o S Al L il 3 iy gl U1 9 055 )8 Jome )3 gyl o plomil &y s
A8y )8 (g

Cl Bl 3900 9 0392 glie o b dplge > g S 1,5 (9,0 91,5 0y o3l (i3s3 Sloe ol )l ol tla 4l
OIS gy (Bl dr g5 g 38 05 a5 Wl o oyl 31 (S ol il e 1S L 3 Yerkes-Dodson 46 Sl o
8l (o UIS 093 5 SV 5 e S Jore 5

s O3 (asid i 5wl (oo N U 13 (B 5 Shes (55, )l Lusme (slo 16 5 Aol
Joee 59 QRIS 0950 4 Camnd OLIS 9 4l g b aBl (o0 Fige b Gl Gliee oS o Jale S
ubly walgs (g e o Sles LIS

.g:w/o.uliuﬁ)/)‘f:éﬁ'ua ué)w
Sl 2 Sy las 2uko

:llio oyl s slciw! o gl
Asghar Khajevendi, Fatemeh Sadat Asgarian, Mohammad Ghashghaei. The

Investigation of Open-Plan Office Sound’s Effect on Staft’s Cognitive Performance. Iran Occupational Health.

2024 (01 Apr);20:36.

ol 43855 3920 CC BY-NC 4.0 b sl ST aw s 3 3940 4 alliio ¢yl plibassl™

Iran Occupational Health. 2024 (01 Apr);20: 36. 4



http://ioh.iums.ac.ir
http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

LS, (bt o Shes 59, 2 )bk Sl lao 256 (ow)n

Ol g wlos,S gyl ol o Shoe (59, 2 e
75U cod s ol ,8l bl o Sles aS Wil oy de S
ol S a3 (P)o 5 (o0 518 ) s slo g5
O by b ol 4 asls o Slee (144Y)
Al Jo )by cadadls (6,50 wile oLl (ol
il S b aasin azx ST.(V)s,ls o Lal JYasul 4
yae Ol 3ol Lol Jale lao uilS 3 g ol o3
3 Bl gmasd Slao gl Shgaaxg Lol aius loo
(A)- el J1o,55 5 sl o g ol 51l 31 L e lgims
sle Solay aiey ;o adgl Sldllas gl 4y axgi b
IS ek Ll 3l oLl g ol 3l Covaseds (60,8
o 48,5 50 K0Sy I S )9S g0 Slgie 4
Oiza 1 golans iy Sldllae plol b (V) oo
5 ol On oz B (Fer Sy wiile
w30 S oo (Ll bl SUlgs 901 81 Conaseds) il )b
092 aosle L;o).é Lgl.e‘JjLé.}' )| L?J'f 456‘ 4\3; ey (v)
wlys (oo o & Sl 5 (55 5978, ) ‘n.d‘);f
Sialsdl b mals | o lis olas Slas s o Lo
Oldllas o alize glajlpl b Caass (1) aums
Srdglae c&l a9 (g pSeslail suls 5 )lg
bl a8 sl oo o] oolil 50 (sla lns
b,k Bld 5l g 00908 Joo Sl Corasd 4l
P18 35 peT dar 93 g 009 LS e (Suiodem Jelse
O )b/ a5 597, Ols, 5'«5’.‘;&):’/‘5"‘;&5&
o g jw ol flis aBaslesl 5 Slows Slalllas
D8 o st Sl o asls gl ollg
S o o530 il az g5 Jd 5l SSD (slas Slee
o 9 SleMbl oo (51 5 Geizeed g Joall (S
23,10 gl ynids Wy 51 6 s ploxl o sy (655
bl o ,Slee Sledbl il , b J3las blos gy
o FELD s Shoe (5 woee 508 (o0 e |,
g LWllo o5 ojlal 2l ploj g dtwgey a2 g5 & Ol
hie 53l oo 48 03, WLl Yo 1) L o sl
L clite ()l oo 1) azgi o)l J2las yloj g <8o 5
@ 3g0d iy a5 g5l pll s o ol 3l gllas slaas
093] Pl (e 53 98 ar g (e a2y 45 3
Sae S loy sl S Uas slows il i
WS Syl lln s s ans o Job oS el e
S 40 55 392 g0 Slalllae (V) syled Julod 1) (Sealy
o lao a8 cal 1 51 S 5 Slos oo &l
sballaz slass g i ol 1) Jad OMSiw S cl
30,5 g5 glao ggi Dl 31l el ams ol33l ) 6,18

doddo

S e glaloo oime jo 285 )8
Cool Sloz sogoe Cellagy GalS SIS S (Gge
Sl (V) oyls 50l 5 Cods (sl slaoely oS
2518 Sl Comez (gl Bblis I (gl 3 (9o
Gl (Suij 5 YT ile 5,5l8 asile) elois]
Sl cunlage Hlosle (5,155 elul (V) el (55,
2 s o8 g priine OIS Sgo (o9l (WHO)
Olgre ay oo (V)o)ls ol 81 Su5e0g: 58 9 Sy, caodlw
ol g atulsmb wnligsl plael « SOl gl
Olgin &5 sl Slg 5 (Sajd AL e gte il
drgi 1o )9dS 8 (Sod ol by Jele (5 e
PO S el g ogds oo bl drwgs >0 g a8l
Q) cowl ooy s LiMalS ol S L] ol

sl ielb b lasl codls p oo Cgllasl @l
b pelho & pated Sonlaz g (00 )3 385 )18
ke loo 5 S Oladss e o (Flasl
oS58 L glas b glas LS8 L bLs )l 0 0000 5
el A8 Sose Sl liass (LEN) ol
Jas sl ol lole 51 (S6 cuslag Sk olojle
shezee SMane 5l (o Glgie 4 Gl (W AL oo
O (omdlS 58 00905 wilS )3 o5 (gl -l 03,50l
azlye Jole 5l g 5,0 YO (V- L Yee IV
g 4l glas 5 s Sloo (LSS 4SS
(F0)ail oo b Kl ey Sliges 5l 56 gl

shls sla (B (5 mee 5l (S bl b 8
S Gl las Ty aS el ol ilS 8 L slas
2 5 55 e 5 anligsl S slaysal )l
(V)] oo Ll agalge couw LS5 Lasn
C)US)UQT)QJM| 6,8 e o955 M0l 5L 8
5 ok & oy Ol (g,en L) 09>l
yob 4 Sy g g3 slas SIS bl g ks bLs )|
aS ol las L8 Sldlas (Fases o plxl lojen
Sbg bl o Sles p Goes LEN (s ol 5L 5o o
(F) 0,108 o b LSS 3 (g8

Sl ol S 5L aS o ls 0ez g dalllas (i
L;aL;.i:” ;Lgl:}b Slor oS oo ,ulis 6,0l slo las


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

Q|)L§.o..® 9 G:Lulf LS“UQ" Sgrans

axllas 5,50 anols uens
sl cuslasls  _ole o clacl o LS ,ISC
dsobiw 1 9 (Kol calogs

5 Sl &, (5 me cdhey muer
Blal5T cols, »,8

| FaFF = axllas o oS 0 cdbgls of 8 sl |

bl Cde 4 asdlas 1,45 0 Sloss zg =

s

@ oaz i b andllae 51 a8 VA Sloss zg,5

i Como ,5S B( s ewly a5l pae

Al Jds 4y andlas 51 a8 ¥ olows zo,=
S5l =86

5 Sremal Ced mlos
Rt Tl QUSSP
Yol 5o bl ol

ST ael Ly JueSS
asdllas [ Ll 51,8l lavos

eoizmn oyl Goasl plas
5 Asrl GBI s Sh3l lass
L Joeo

SLADLS 557/L5 H9,0( (Gmated o (Slelid
LS Gon a3 Y 4 1,5 9,0 543 Ve = LAt

ol = ylas

G‘-ﬁ Adsh ez 5 o5l 5 Sl s )—-—9

adlas by, .Y JSUG

HB plxil g,
oS, L5,<)J.s: ciad slacl oy dsllas oyl
oBisls g w9 (Kol cublage sle castiils
el Gig,) ojleds S plonil Lals Sig psle

e oo Gl |y gy o)l

cols, p,8 g b zyb (Siro Cliey e
LT

a 6‘ a4l 6)lo‘ 09""‘""[“’9"‘ (i d”)"o )l L_\_A_,| I
axJlas 5 J)...u 6‘)’.‘ 0uSiisly aw Q—l‘ OL‘S)lS )'l 5
L J"‘“’)" als Lg;’Lw-’T )9-‘4-«»-’ 9 QLA}@ A Dged
o 9325 ik 5 3 yme Sl s Sl £
b Slal s cdaey addllas 5l o 3,5 @98 Sl
ol pd JaSS b i £7 slass o Slidios )b Claal
A addllas o Sl cdbsgle SbET

(D)oo Koy ol Bl sipaseds ol g 1>l Jl>

3 39zge SlABlS 5 oud S8 e 4 x>y L
5 o8 s o Sles 59, p Mo I pgax
8% b Olie p Featd o Sl eies
o b agzlse Sl Bom b g, Ly 5eiow
o 0aStils e 5 sl o Slas y uilS 3 oS
St pole oSails gyl 5 (Spln (bl
Joed 5 Sl Gl 2 (Fvated b o (25 5 (LAE
pa> (nl ) a9 Gilate 6 alul; 09250, L
25 ol

5B ogas 5 et b aslllae 4l 4y a2 5 L
Sl ot glos Slae s calizes slgadls 3 L oo
Lyls cos (U3 ol 5 ol ax g pgas )
plnl Cwz Qlgmadls 5l g aidpdy &g 0ad 508
Slowo Jib axdllan cpl 50 ol oot solaiul cus
2 oS8 (Gl 0,5des 69y p U o
218 (o 9590 3131 (HBlg ) o buxo

=

S



http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

LS, (bt o Shes 59, 2 )bk Sl lao 256 (ow)n

b iS5 b (6),S5 sl S plulis Y Jgua

Slolp Sl ae e Syl aa s e Syl p ey
SIS sla S
0,8 4 yamio o S ¥ Voo \
5 rine f- Ve

S Gl Eg  azgi b aS og 5 Fe  Sladss
e LIS 90 9 LIS 900 Solus 03,5 90
QR PRRWA

slo 4s,8 s 5 Oseil Sl ol @l pends

ae/lbas

b J doe 5o ol Cd el 5l an
sl 3l e ol mls amlie 35k 5l plase)lS
3 el S planil g gl Laze )3 Gyl Cs
3518 o) °)9*°—‘\*JU"*° sloard 35 Joue

s 5l La eole UL ol o addllas ool o
5leaS lapae glm i eoliwl SPSS 26
5 oe5le 5l o5 layeiie sl g (sl g we)
0303l 51 Oled 8 (o sl ool lone Syl
Ored g JEes dnal> 90 )0 b (Sl anlie
Paired Sample T.Test s, 4 b uSiloo anslie
Solel Gl e a > e (VP o oolal
VP ot ass 5,150 +/+ 0 5 xS>oS (value-p)

o Lrgs anlllae ol 4o Lo ool 0S5 L LS5 pie
285 jshilen a5 w8 I 18 om0 )90 SPSS I
5 Fia sl S 50 33,5 o sanlin | Jyar
Gl ylas cpl 5 ools g 09l cad cnalive (6,25 L
A 8IS Lzl

Lioj (shho (oo 0

b Lo ;0 QLS aglge (i (2Ll Co
PNC (Preferred Noise- Zgo Lo sz 5l gl
(ST 00D Ao gl dgd dgus oo oolaiwl Criteria)
D3l o Dglite bazme (65 4 At Spo e
PNC=¥.-Y: 5 bl sllame sl plos Laos lastesl
NCsla gmwin 0uls Pl JSi s PNC .ol oo
5 @BNC 5 il slo lS 3 55 5 sits 08
B YN0 Guils 35l pasls cpl cizmen i oo Jos
OF N8 o Jolis |y 5, Ae e

oy IS el g 2, e Ls S PNC

S s Cdls 5l plabl g shate;

@ S ldbgls (5 (5, wo) Sliw g Slets
pldl (A0 la caol 5 (0) (s yegesl sl s plox]
adllas 3l Slos cdl cday cpdbogls 51 a5 0 olaw

T s il o
15 095 S8 (Gad cod s polaiey
JooSS s s B s canlgz o ldboglo 51(1,5 19,0
2 OBaS eS8 by SopT dsliinn p JuoSS
535S Hlaie loads &)l sla grly (w2 40 S ol
S VA olass a5 0u0 )5 aladl (bs ek, jogs o28l5) L
allnn | gl et sl gl L Lo e ilogls
o Bl mastd ol patd A S g - 7,

0,5 pladl = b s cuisS &S L

B e 5 i) GUT 50 otz g ] S plowil
e SO0 edizmy il Sed plsl sl
Oadbogls 5115 £ g 0 5lagdn Vi e S 5l gl
G plxil S 00l s BT 4 B ol coslgs (o
2 erl Cend plonl 4 S g asl e (gl GUD
G e g al o 1l 55 (1Y) st les pladl laea )]
OB S &8, 5l eaS ad3lae Jolge i jelaias
A Jol5 Sloz (a5l 5 8 s )0 a8 0l cuslgs o
g 5l s alodl 5l L8 leln jo 5 atily axelu
Lg)‘.)o? )b u.._islf sl S g WSl ‘03.9‘5
2Nk e slao S el jglatar Gupas oLl
S8 5l Rz 595 S 50 QLS ,E 0 8ee s,
Al Cawlgs o Ll 51 LSS IS g4 0 5l agds ViYe
pladl ogs IS Jore jo gyl cud plol 4 Coed U
A 3950 yuadbogly 51 a3 ¥ olaws al> o cpl jo oLl
Alae 5l i a9 00dd gl S JalS el
b o oBaus a8 S olaws culys jo a5


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

Q‘)&“"‘Q 9 u’_:LM:lf LS"UQA Sgrans

Olﬁ\)foj)bw)b\'5\J&Lﬂc),ej/\'5\M@?/Vs\&l.ﬂol@)‘ﬁlﬁwﬁa."‘b&

ch s Tl i Tan L ) oSike Gl
(Y- lobins <. toL 20 el po i _
S GO & bolse sl S eils
tailed
) N ol o 5, lastil 3, st

A . 559 ceey \FA VYYA “VAA t5 Y.V AN Y U3 by - ) U3 ol
A % ceey \YY Ve AY Sy YAY \YSA f.4 Yl o - ) LS e
Y0 <O g YPY AT - Of V.OA Y.y YAD Y 55 0yes - ) S5 0 pes

LL3IY 3105 000 = ) 3105 0003 (o a5 0ls LS
23,10 3¢5 (5, lolise

GU1 50 OLIS Ggye 5o U plej o8 2Sles
oley) L Joe jo 9 FEYO (V Bl o) dlgy
aS ail o0 4SS ol Kby as il o VAP (Y J5lws
el 48y S9n2 )15 Joe 53 (LIS G950 Joe S

BBl oy LIS ey 4o Uas slaw o Sl
(Ylasz olows) 15" Joeo ;0 9 VWAL (V Uas slass) gl
aS ABl o0 990 oyl oams lisas ol o A0
el 00l 5 oS S oo o 0l,8] slallas slass

il BT 50 GLLS (5y0 5o U5 00 (ke
VPO (Y 5105 0 500) )15 oo 50 9 0,0 (V 5105 6 )
5500 555 90 wles 5 S5 0 ped 5guS 10l o
W S (§ i Sandg )18 o 0 e plosll ole o
el 08,5 oy gl 5L1 o cans plol

S5des o5 098 (o atuin ) jlogei 4 az g L
el 4Bl 39 )15 Jomo 50 LIS 90

o1V 9V B gl (eSlee amlie ¥ Jour
oL op Camez 0V gV JSlai 0/ YV g ) Uas
Oty 39 oo 0lin a5 A3Slen a0 o LS |
LY 15 605 ) 515 03 4 g o il e
ks glel ygesl el ol oo FAYY JLae Gl ol
3529 (5 loline bl o 5551 51 plaS d (0 a5 0lo
RPIRY

GU 5o LS Gan yo B ey o yes (eSSles
oley) LI doe 50 o YOYO (V U315 ley) dlgsl
Al oo aiSS p) Slo aSall o YAYO (Y 5l
asdly SRals )15 e jo LLS 9 Jes sy oS
ol

g3 U1 )3 GLLS 1 5 ol 03 (Sl
V4,20 (Ylas slaw) )57 e 40 g YYLY () Uas oluss)
olawi 45wl o g0 (pl oo (jlid a5 .0l so

oSl Cal 00l 5 oS IS e o o3l slallas

5,8 laasl jo kB ol 1 ae s sloo
sz ol 3l ool gl (F)asS o s 1 alize
ol 50 (V) el 55 0590 oo slavo uilS ) 56T Lo
Sezge dine) (Slho (ylime (o L) 5o o aslllae
Joe jo las 5 JUT plol @y s Lo g o L o

W08 pladl b Jl g 5l

b asl

ouSidle sale cim slacl g LSS S oy 5l
b 0 88 a4 cus Gl culs) 6,8 LSS L
) sz, addllas 1,8 VP olass asdlas 4 049
S, T slasd (g Slond <l glils a5 0 ol
o (aslo by Jlaw a5 28lg 1t gla ey 50 Fass
(5 09p0 Ve S g 03V ) a5 ¥ e slaad coles
VLS CRPW-C T SRR I

wiged GBawes b Slilp oS5 4 e b
Tl 2oy YO Slasliv ulul p aS conl aseiv
o JSi b w3l 55 1) o ,0 PO 9 LB B auas
O (Ao, #0) ,ai VY olaws LIS 9,0 (o 5l ase
Slass LS g w5l g 0,e (a0 F0) LA slaws
S0 (duoyd ¥o) ,a5 # olaws g o5 (o0 Vo) ,ai VF
o xSl 9 F00V0 LIS (39,0 (o 0 SSke -0
VA0 2l p QLIS 09,9 59 9 VA FO 2l 0L1S 092 50
BV P
ul.-\;uj)ow)o\’g\ &‘J)oﬂ/va\ Uas-
Oy 09 g0 0dplie aS A3gSSlen a0 o LS |,
I pley =V s ples 4 bg e (eSlee o
Solel Haeyl bl casl oo Y0V jloe Il L Y

e



http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

O, g5l o Slae (55, » sylell SBs slaw 36 o)

50
45
40
35
30
25
20
15
10

46.35

38.6

Jalx gl

13.85

5.5

1.65
Jdalas o yal

REFTEY

Sb1Sgp3 35 )5 e g gl 51l g5 ) las sl g 3105 0505 ( S35 loj :Kkie dunlio .Y 413900

OUIS o Camar Y gV s aan /¥ 5V S35 gloj /¥ o) 515 0 yes (pS0be dulie WY Jgus

. e . 5eSle
& ol b - C'E“ to Ll 780 ool sy o A e Sl _
tailed) (Y- S s lobre sl _ oSikee
S lastesl
PPN Ol o 5, lastesl
. yvs oY .5 _LXF Y- A4 11.44 oY £Y -fA Y U3 gley - ) 3 oo
cXPY ¥l ey V.00 ARAS) Ve £y V.0 AN Yl gox - ) b3 g
-.yo4 . Xp -v# VAP Yo f yeva FAYY \Y.00 Y U5 0 pei =V S5 0 e

VI ey 5eSile 2l e (B 00 2T (50 )8
0 48y ObLS an 9 OLLS G958 Cemex 0V
&bl dass slas 13U pac oaims lid aS 0el
09729 0LLS 09 Sl pel QLS (S bid s Shos s,
BL (oo S e ay STy e e Sl 51 LIS

(Sig 2-tail) (g loline prlaw 9351 0 0 pizmad
dao b agrlye (oo 50 9 J8 e roxr (la psite S
2 o sae aSl a dzrgi b g all (go +ar 0 S SV
DS 0518 s Sl sste (Kiwed i po el
ez 0V 5 ) 2 oz (S0l 2l ho (558
OLis a5 358 (o wBdy LIS Gan 9 OLIS 090
0,5les (53, » )l b b slos ;53U pac caias
SOLLS Gax g OLLS 090 3l el OLSLE (Sl
Sl o0 S ey Loz (gle Gy poz it

o S (Sig 2-tail) (g loline g ;93516 6 05
Al argi by adb (oo 500 51 VL S 0yl
P yS (50 58 (Ko o po aiald 3 jh0 00
1

505 650 gl G150 LIS s 58 S5 00
A3l oo P (Y J3las 0 000) 5 Joe ;0 g VYN0 ()
Camdg Cad plol log a4y o JB100 0 ad 4S8
el oo; L.\.u S e

0,5 les a5 ail 0 iS5 ol Kilo 9> Y loges
Olej sbizcinl 4 ol azdly dgups IS Joeo jo LIS g
Al a8l ]38l S e a4y s Lo &Bly yo s

BUI o s plxl 5l ol mlis o9 4 Y loges
0972 9 OLLS 09y8 Samexr (o )3 1, )5 Joxe 5 a0
o Bl s gl loges daz g baws oo plis LIS
éﬁ‘e)o;aw‘ o g&:éfﬁd&:m)uk}m)é 09;90
3 e S5 e 5o QLIS 90 0 8dee CiF g5 (o0
il o LS 5,0 0 Shac

Sylolias daw ;oS B o, ¥ gV Joloo 4 azgi b
O 509 J.._é J.'>|..\.s OL“’} Lgl.a:;,é.‘@ Sy (Sig 2-tail)
Al az gl g ol oo o0 5l YL doo b agloe
15 slo prie  Sed oy aals jo jao due
Iran Occupational Health. 2024 (01 Apr);20: 36.


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

45
40 39.35
35 35.25
30
25
20
15

10 10.95

Jala glay

Q‘)Li‘"b 9 GJLM:U L_,,_«L]a.ﬁ Sgrans

23.2

13.15

0.6

Lk;cn; J;\AJ:JAJ

REBUTRY

s 4] 5 ) (3G 80 e IS (Jaa (80

SLLSgy 13,8 Joe g dgil 561 el 95 53 Uas slass 5 3105 030 (SB35 o (ki dunslio T 415505

e |ntroverts

50 46.35
45

40
35
35.25
30
25
20
15
10

B NER 1l (INE

e FXtroverts

1.65

0.6
20808 gl 2 s 2 Ja)si o el

OIS 09 9 OLLS 01953 0w 5 e g gl BBT 3 odimn gyl o @l Auglie T Hl3g05

P 59y 2 )5 baeme o Sl o0 0nlply
00,5 o0 oyl Sgupe Cuels g 00gy HlAS LSBT g ,0 ol 3
alllas 3 90 sloyiin 51 Sy 2 anlie ¥ oo
o3 (o0 oL 1) QLIS (5958 5 QLIS 9 n Somea O
G e gyt 995 o0 oanlive 45 isSilan
saw) ) glalls slaws [eSB 4 bye eSile
5 il b (g ! 561 5 e ool s bogy o sl
3l e YF 5 lolis s 5 VTO) sl sllas
Lo 55516 51 AU g (e &5 o (3Lt g ol 3T s
..5)1..\3 Sg>g 6)‘.)L2.9.4 .]oL:.a")‘

Iran Occupational Health. 2024 (01 Apr);20: 36.

O Sarez 0V 9 ) JBI 00 (52 Sle (s 2l e o
Sl 150 pac oams lisaS 09l coaid pdy LIT
O9n OB, Sld o Shee (55, 2 6l 5L L
3l e 515 005 i 118

oyed Sk aolie) ¥ Jgazr @ axgi b (Jg
gl )9S B 0503 (OL1S (9,0 Comezr 15V 5 S
555 S 0 ped it gz (Sig 2-tail) (g loliae
Sad o po Al (0 a0 dae Jgo0gs 0500
OSlee S plp e (BB S (oo5 B 595 e it
9 ool adpdy (LIS 09y Comez 50 SIS 0503

Y



http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

O, g5l o Slae (55, » sylell SBs slaw 36 o)

OIS 00903 b S oy oom adllas 250 (gl piio 51 S o dglis F Jgoa

. s Srlr o] Sl osesl
140 sobsl o it o AR 07 ) iRt
. L ek B & liee df oSibe Sig. o=kl
ol glas g e [ —
Y o> ol a (Y-tailed) t F
v.oxa EYTY VAA V50 .4 YA L 5A LAY YX¥ o il s ol
Ly oplp b ) S5 oye
v.ay Jvasy VAA V50 .0 Yoof N ”“"”Lf” S e
AQY Py 448 RN x5 YA oy Y3 . Yf o il lg s
Ll splp b ) U5l ol
A80 IRV 444 R x5 vEX¥ oy “““”ljﬁ" Sk
YESY Svoay Yo axs . fo ¥A -Y¥ a0 Ya¥ o ol ls sl
Ly splp b ) s ol
voxs YN VYO axXs - $5 YY o) -v¥ ”“"”l:;"”
Vv FAY. V¥V R - ¥ ¥A ey - ) fy o el s s
Lyl Y 5N oye
VYE YAY Y YN . fo FEOA .y "“"”:“ e
VAVA JVAYA af Yo .ay YA A ¥ £0A o il g s
Ly plp b ¥ U5 ol
Va.ay AFY af Yo .ay Yayy A “““”lj” Sk
vy vt YYA Y .Y A - YV VY o il s s
Ly splp b Y s ol
V55 vs5 YVA ¥ LY Fray Y o ’L:Sf' ”
70 62.6 62.7
59.5 59.9 573
60

50

40 553 532 271 537 553 473 465 457

30

20

10

412 41

42

32Hz 63Hz 125Hz 250Hz 500Hz 1Hz 2Hz 4Hz 8Hz

S sl oK) IS5 3T & bgye PNC et . l3905

sl 00 b

G35 585 ghao 36 sy B by axlllae oy

gl Como g STy Ce yu) (S3Ls 0 Shee (55,
Ol 2 (smateds slo ol (i LS5 (S e oy
weiligy glo saSils LS, gy, p yeShe il
& arg b Grizmes ol plaxl (gl yy 9 (SOl
by eainS &S b ol Bl lawgi oal &Sl )l sle sl
0,5 Y+ 09,5 g0 4 Ldbogls « ST Aol i o DY lgun
S Sl ol el OLIS 9 5 QLIS 05,0

Y

PNC  xio g Jho ,beCuLJ
2Ly ol JBlas (il 8 5T b s az g L
0l drogi Hlade . all oo 0l drog o lasliul s
L§|)" UT 0L Aoyl )JOLM 9 ua.>L..; u;‘ c\i.jl?u] )‘
0 iy ya5 ol 81 jgax 3l AL slavs e diwe ) sloo
IR 4.309; )‘-.\.D.a L) &5’519 o> o u~‘ ML‘M 9 Sl
Glao 5 addllas pl ;o (V) ows, o Hlai 4y dlaie
Iy Hbomisls dogor 5 Cudlad 4 by o (slows o)
Olgziils jaam pac lej 40 (6,5 o3lusl g onis Jalis

Iran Occupational Health. 2024 (01 Apr);20: 36.


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

O (oo gured hLSer 5 (rmell addllae la
as oy HLas Yo ¥ Jlw yo o Sen g (6 mebls
e g o co b aile (90,8 lodgles
Lol LS plas )08 5l cad b 5 swasd
LS St el 1S5 0 0131 )0 aSG ek 4y ws o
aisl b ol adlae lo bl cpiomen (Flogd o
oo g Ve e Jlo jo a8 mily aslllas slo
3 ol ol Jall oS (e 5 (shaga (5o i
el 5o ol I3 corsa s 45 55 ol
Lns (s 52 i L sl o g 355
Soe a0l gl Gloy Gt 5 (GYeb el IS
0,8 les )0 ai a5 wad o lis Sldllas el oot
>lae o Yo Lo 4y 0,8 a5 0l o ol S
3,8 aslice lallae ;o (0)s .5 1,8 Lglie slao b
obed jo Sl oo b(celu V) oYsb Son a
el ail oo oyl slas g4 51 S8l slas goos
Sloo gy (Byre 0 0l 3l A was oo lis Sldlae
Jo ol 8l Cas (65 s dliie o 0l ,8 Oyl
Al > 01,8 0 Sloe 5 0iils pgloe gloo (5,20
oaile (3 (55 L a1 polin shao 5 o 53
(Y) .cwl

s 5 glpas wS o oyl Yerkes&Dodson 458
S 8des Wilgh (oo bawgio (il ¢3S0l Ml
Jse,d - (W)aws yilidl 0.5 baws b o= b,
VAA Lo o ol dlan 51 yguonls - S 5 98 ady]
a,b 10 eien Oldlas (S5 (VA).0,5 o lis
S 5 Shas 5 1ae & dgrlyn (o |y osSnn U
A aes o lis g_:l.o.,_o:u (Dl 00505 7 ylae ol
&S ol i boges  lawgie S5 Sl
0, 8ee il Gl jleo b ool s S5y
@ azgi b gudld ~ S p 088 (VV)0gd (oo hpns
992 S (KKl b el Sl alal) 0529
& pe sk s5Ls IS S el gl T Ul
Olie 285 (ge )3 a5 3518 5y (oo (S e sl 05
S e 3 o Gl 5 L JLis &
Y )astes LS, o Slee iali8l 6l o)l olge
(Y)Y

Jole S Glgin ) e glao ol aslllas 5o
3,8 5 Slos Sgugs el 5 el 00903 Joe 0055501
BU1 5o LIS (9,0 dols 2ol 4y axgi b sl oo
adls (grslio 3 Shos )5 oo )3 0L1LS (92 5 4!
el a8 il asS ol Slo wlgs co asdly cpl 4" il

Q‘)&“"‘Q 9 LSJL""K LS"UQA Sgrans

Pyl Cond plonil @y Cod Tl o iy y0 ealsS
pladl 095 )15 oo )3 e 9 dlgial GBI 55 ooz
duslio) of Bl Sl o Slos Sglas gy b diogad
S ey STy Ol Dolis) S5 e pesie Vgl
oo Gl Sli) JI5 008 d(plgsieals § Glo> o2
él.‘:" I lalas oloss 9 (Olg:;'m.ml.; 9 Q‘s:}r.o.cn J)m a4
S8ee y g ol 5l s oo 136 (IS oo b dlgl
VoV Jslazr 285 )3 (o) 2 890 plaie 8 (S5l
bl (oo D9l (nl Kilo (295 T jlogel Griznen

o 5l de) Glao (o) Sz aslllas cpl )
pll 4 Cans jalaie oy e oolawl PNC o sl
5 aslel 5BY) 5,5 sl oKl jo uilS )8 LI
Sade o i B ologes dyazgi b aS o pladl (o IS
SV e Sl cdls 0 aS0g Fe ol oy S 97+ PNC
5o o adgi e (5 odes Lol (o0 0ol w5l
9 255 e Sloo 4 bgyjo yl gy 03gae
Bl e 505 b o e IS

30 dw) slao 095 adlllas o o Sea 4 Salter
250,515 b e T BYO ol sylel 5L sls
S bl azly o Ken g lans Ko ,8 e
aS wiols ploul 1) (gl andllas ()l 1 5o oty yiy aoione
5L, idu opl slas olwe PNC ol s gl 5 L
ol plowl (5 aslllas (rizmen - 0idged (B)155 slme 0
Sl o Sgo sl aiw; o Veitch g Navai lawgs
DF-FF G bawgio & j50 4 die gloo 515 w101 5L
1 5 88 IS5 g VP i 818 5
YO 51 3V ae slao )0 (LS, (S l)b Sl s
(V0) 591 s (g

(V" Jlogas s VoV Jslaz) rogsy onl 5l abol> b
0950 095 93 0 (FFLL 0 Sles d5ug0 00iiS 555
gl Jore & S )1 Jome 50 GLLS 92 5 LIS
W o glas a5 caS Glg o @Bl yo sall e
Sguge el g atils Cude U ol 3l o Slae (g9, g
Jya> &5 aload 15 Joe ;5 05,5 99 j0 5 ,Sles
GASh G5l s a k@ Gl e |y Al
058 5 () e 6 Ja (s 20,85 o] 5 5553
oS S () wsSae U ixia) Yerkes&Dodson
Oz g ply 9 Sl g il ()5l g 4k
spete 2 Sl S oy e 5 Joo 5
L (G Gl S35 Loy 2al8) (o087 o Shoe
odguzme U calizea (slo3le jo ‘5‘4'“7‘"’ S e il
il b ol aallas glo asdl s asie ol

¥



http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

LS, (bt o Shes 59, 2 )bk Sl lao 256 (ow)n

Syl ay s 13 19 08 (glallas sl Lizras (g
OBb 2 (oS s WS (oo oS 039y i 1S (59,0
8L LIS G950 4 S 15 g 0l 31 280 (o9

59 o slalla slasd ol aslllas 4l 4y a5 L
FoS Ayl BBl 4 o lao 3525 L g )15 Joe j3 05,5
5 Gerrande ls b (A8ly o s plaS cloals
3as3 Kok 5 goermagle anlllas 1.0l o ) San
S phl e 40 S lao g p p Jae 0 s
o Ghagh mll & arg b s e 5L (V)0
L5 doe ;01,5 9,0 ol 8l slallas olaws g J>1as ol
Ol &S el SIS g 313 sl Ayl Jore ay S
o OBea 5 (las s el slo il b guned s
09,0 L8l e g plas s Ll (regiy jo (B) sl
S 4 S 6 3, Mes o L agrlge 5l om 15
b o8, o Uil as b o sl las b aglse
ObLS Oor & S OIS 09,8 Lo slo g
Q‘SS‘SQ‘)me\S_éL. ool eansl asls g Ol o Sas
S5k @ lail 0,5 s Ll 4 las bl
(B)o,ls oLl Jase oyl i Lo 3 2,05

b gl slass Jolis) S5 o 05,5256 it |
@ e Sl el olaai b (lyFen S e 4 o
S8 (sl azsi g 38 a3 ks a5 (el S e
ol aseiio WolS ¥ 5505 ;5 a5 jshailas il oo
S a8l (oo QLIS 09 5l e OLLS 09 0 Sdee
2 OELS 0950 & Samd QLS (5 YL 55 05 sLsS
s s b asllas ol glis a8 wsl o LIS Jore
olas o asdllae slo adl (0)-0il oo guod ailiv
215 Geye ol as el ol 5l S 56 o))
OLE3S 35 5 Jood ez g3 sl adlge lao Ly agrlge (o>
3,10 0925 die cpl jo a5 cplivo guls. ol oo ralS
O3y 0181 50 a575,5 6 )Lal (g el Budiod 4y g5 (o0
o laulpd e (S g 5505 4 by ye S 1S
(8) ol gedly Too g0 Loyl s s S oo

JAS Lulid )0 o8 ety sla alllae S
00y AlaBl b 00isS 8 1 5l e plonil ) Copnd 0
395 )15 28ly slo Jore jo 0l 3l Lol> dalllas ;o ]
0By sl g aisgel pladl g yiwl s ploeil 4y cous
Sz phgmadls jheslitul (bee jo hagh nl 5o
o ouStils ole cutm sliacl 5 (LSS 5l e plov
s calizre Sleln ;o laws el 5l g o solaul
Joe 5o (heaxd o5 ilie Glajg) mizmen 5 5O
a2 CiS lei ool pl 00 gy Dglae il slo

10

e Ll 1 9929 GLLS (39,0 (sl (K55Sl e
LIS (65598 oS es lao b agzlse (e Ll o0 5o
LIS 950 5 KBl A QLS 5l
(8) s oS SieSl b SxeSil poe s
plod Loy sy o0 Hlai 4 &5 Slegdge dgame 5l (S
e ol (pl 08 o p ol Slidsd sleojs>
Sl e Sloy L o Slee a5 Conl goge
il iy SiSily b eyl Laylyd 0 o8 aS
ol al-3g500 O 5l 958kee a5 T3l Somly b VG
o bge 83y relidens @S0l slagialesl 5l
By e Hgols 1S 5 gl A Gousle g S p langs
AYY) o

OLLS G4 Samnd QLIS (39,01 Slogei arazgi b
Az ool a5 Wl sty o e o Slee Aol Je yo
4 LT 550 oS 85 05 (o s, Iy £330 ol
o &y p3 08k (g0 (S g 55k £pog0 Sy DgS
o Bl e LT 9,0 4 5l s oy
(D)osS Clim! Km0 5l a5 Wyls g,kd il S
095 4 S IS Jore 53 0LLS 90 S0 o
ol 3Ll yo cud plol aseas b annlin o 5 LIS
el B aSay) pdogs b il s (240 5, SLos
YONY L1359 50 9 ¥/ LS g0 jo Uas slass
OLLS 093 JBI 050 (50lee WS (izmen
lallas slaws) asl oo VY/OO GLLT (900 0o o YIAD
Wl (6 RS LIS B9 o 4o JFIS 0 e
(o]

S |5 g9 0 0181 3105 Loy oF Jlogai as amgi b
Pt Ayl GBI 5o cs plomil (o 3 OLLS (om0
Gl S e fin EB0 L5 5 0 LIS 09)0) S
Ls‘LQUa} Slass aS w‘ AW M.Cl) JA‘ L).Ha.b 9 (J.s‘ 0dld
SRSl 5 08 QLIS Gan 4 S 15 (59,0 o8
Blaie a5 anils Syme 4 65 @ b S 09
EC ) u." FLg 03 Kl ju LQ.’] slalas slows UT
0zt o Geb & (Ol oo STl 4l b geen
& Ghe Send 2l o (LIS 09y 4 S LS
0dZmy oyl Lol @l 4 4z g b Al gy LG
A s LIS g0 S ley Soe ST e o
@ dgpl GBI ol 5l 5 @) Sl 5 08 QLIS 09
ALl (Lo s Camd OL1LT 950 5 (4] 08l Geasly 5 e
Wl 0ols S e 4y (650 Fuwl gl U1 o s


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

PR g podi

‘5@.]; G-IV clacl 9 oLS)lS O 0 axllae Q—.’.‘
oBisls g by 9 (Sl cwublage sle oastisls
I s on el o 4 olodl GBS Sy pole
1y G085 Sas JoS (e aen () S

REFERENCE

1. Thompson R, Smith RB, Karim YB, Shen C, Drummond
K, Teng C, etal. Noise pollution and human cognition: An
updated systematic review and meta-analysis of recent
evidence. Environment international. 2022;158:106905.

2. Motlagh MS, Golmohammadi R, Aliabadi M, Faradmal
J, Ranjbar A. Empirical Study of Room Acoustic
Conditions and Neurophysiologic Strain in Staff
Working in Special Open-Plan Bank Offices. Acoustics
Australia. 2018;46(6):329-38.

3. Rastegar Z, Zare S, Ravandi MRG, Khanjani N.
Evaluation of the Effects of Various Sound Pressure
Levels on the Cognitive Performance of Petrochemical
Workers: A field study. Iran Occupational Health
Journal. 2020;17(1):951-63.

4. Zare MR, Farhadi S, Ahnadi M, Tolooei F, Rahimpoor
R. Noise Pollution Effects on Mental Fatigue and Noise
Annoyance among Bank Staffs. International Journal of
Occupational Hygiene. 2019;11(3):153-63.

5. Jalii Derakhshan MM, Rostam Golmohammadi,
Mohammad Babamiri, Maryam Farhadian, Payam
Heydari. Comparative Study of Cognitive Functions
of Introverts and Extroverts in Tree Situations Before,
During and After Exposure to Low Frequency Sound.
Iran Occupational Health. 2021;24:17.

6. Mihara K, Chen S, Hasama T, Tan CL, Lee JKW, Wong
NH. Environmental satisfaction, mood and cognitive
performance in semi-outdoor space in the tropics.
Building and Environment. 2022;216:109051.

7. Xu T. Examining the Link between Personality Traits,
Cognitive Performance, and Consecutive Interpreting:
University of Wales Trinity Saint David; 2023.

8. Abbasi M, Etemadinezhad S, Mehri A, Ghaljahi M,
Madvari RE poshti RJT. Investigating the effect of
personality traits on sensitivity, annoyance and loudness
perception due to exposure to high frequency noise.
Journal of Health and Safety at Work. 2020;10(2):30-3.

9. Derakhshan ], Moatamedzadeh M, Taherpour E,
Golmohammadi R, Babamiri M, Farhadian M. Role
of handedness in the effects of low frequency noise
on cognitive performance of students of Hamedan
University of Medical Sciences. Iran Occupational
Health. 2020;16(5):62-74.

10. Herbert J, Ferri L, Hernandez B, Zamarripa I, Hofer K,

Q‘)&“"‘Q 9 u’_:LM:lf LS"UQA Sgrans

oS J o wilad 3 LSS slas (6 e y0 ol 3
o Jlie olgin) L5 5,00 (sl ctlie Slalllao o
b SO 50 g 0ad bais (a5 slao b g SIS
ouiiS &8 s ol alST g ol oy SssST g gl
oo gl 25,5 3 0 5 licios b o
wlive glo anlllae plo b ol aslllae Sl2l s,
Jore g gl Joxe) s 90 ploxl gl dlold @ g ye
S ool o (s sl (sl dalllane o 3l (0 (S
dao b o,)d aplee yloy yo Cud ploxl g gl BUT 4o
anlllas )0 4S5 0 1o ld 5525 alold ole X L 5
29200,5 oy alS ain S 4y alols ol ol>

Dl il ings, e o slo il 51 5,
o Shoe (20l g5 a5 09 (ol 55 (e
haw llys o GbLS Gep 9 OLLS 09y SSLs
ol 00l 72oS o b agrlge 5l LS 0 S g2 lge
) ool e sl Giagly aslllae b as o
S |y (Gl sl 0 Shee Sl cnl 5o LIS (90
2 Ol8 oo 1) b 4l cplansl atsls (LIS 9
S5k 4 Elbl ¢ 08 G Blbail 5k bl
(@) ls oLl Jaore Ly i Lo 3 o 05

odd plowl (5l oz gz jo Sl 4 argi b
ey sl o bl 55 5 50 aslllae aylie (g dalllas
alie Slalllae b ol axlllas gl dlio o\Sel 0t
oo ol oan T lalllas ;0 09 o lgiing 33,105 3954
0565 518 (i 0 90

s Slas (a5 3 o5 Glac) S s slos 5
331 65,8 ol Soglis g wily oo A8 b LT 5l
Fae b ol Gl ((Smasd b pols adllas o)
ObLS 09y® S 4 (VL (Sl 4295 g 35 a5
g ol Ghagh la 4Bl 4 x5 b 500 s 1)l
1335>9) ,I5 Loz sla S >0 Yerkes&Dodson 4508
o3l g ol Bl Sise Sl el ailyy oo (aige
1S 095 oLl oo b gzl oo aisds el o,Slas
0900 & Lo 53Vl (SBLS slo 5 Slas lo addse
o o bagzlee 51 LS pley b aalie o LIS
0 S bl b 5o (LIS (90 s 9, Ses aril,
el (213 5 Sy 51 BT ol 51 o ls calg ol b1

Al (S35 5 5kl Eadge S DgSs 4

\#



http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html

[ Downloaded from ioh.iums.ac.ir on 2026-07-05 ]

[ DOI: 10.61186/i0h.20.2.16 ]

LS, (bt o Shes 59, 2 )bk Sl lao 256 (ow)n

17.

18.

19.

20.

21.

22.

and noise annoyance at a petrochemical company.
Journal of health and safety at work. 2013;3(3):11-24.
Chaby LE, Sheriff MJ, Hirrlinger AM, Braithwaite VA.
Can we understand how developmental stress enhances
performance under future threat with the Yerkes-
Dodson law? Communicative & integrative biology.
2015;8(3):€1029689.

Nickerson C. The Yerkes-Dodson law of arousal and
performance. Simply Psychology. 2021.

Khazaei S, Amin MR, Faghih RT, editors. Decoding
a neurofeedback-modulated cognitive arousal state
to investigate performance regulation by the Yerkes-
Dodson law. 2021 43rd Annual International Conference
of the IEEE Engineering in Medicine & Biology Society
(EMBC); 2021: IEEE.

Corbett M. From law to folklore: work stress and the
Yerkes-Dodson Law. Journal of Managerial Psychology.
2015;30(6):741-52.

Baumler G. On the validity of the Yerkes-Dodson law.
Studia Psychologica. 1994;36(3):205.

Mendl M. Performing under pressure: stress and
cognitive function. Applied animal behaviour science.
1999;65(3):221-44.

v

11.

12.

13.

14.

15.

16.

Fazeli MS, et al. Personality diversity in the workplace:
A systematic literature review on introversion. Journal
of Workplace Behavioral Health. 2023;38(2):165-87.
Kanrash FA, Alimohammadi I, Abolghasemi J, Rahmani
K. A Study of Mental and Physiological Effects of
Chronic Exposure to Noise in an Automotive Industry.
Iranian Journal of Ergonomics. 2019;7(1):54-62.
Khodadadi Mojtabab SM, Khayati Fatemeh, Amani
Hosein. Complex Stroop Software Tehran, Iran: Institute
for Behavioural and Cognitive Science.; 2014.

Chraif M. The effects of radio noise in multiple time
reaction tasks for young students. Social and Behavioral
Sciences. 2012;33(33):1057-62.

Beheshti MH, Koohpaei A, Mousavian Z, Mehri A, Zia
G, Tajpour A, et al. The effect of sound with different
frequencies on selective attention and human response
time. Iran Occupational Health. 2018;15(3):118-28.
Nezami T, Golmohammadi R, Aliabadi M, Soltanian A.
Investigation acoustic comfort indexes in staff of open
plan offices in state banks in Hamadan city. Journal of
Occupational Hygiene Engineering. 2015;1(4):60-7.
Farhang Dehghan S, Monazzam M, Nassiri P, Haghighi

Kafash Z, Jahangiri M. The assessment of noise exposure


http://dx.doi.org/10.61186/ioh.20.2.16
https://ioh.iums.ac.ir/article-1-3563-fa.html
http://www.tcpdf.org

