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ABSTRACT

Introduction: Cognitive functions play a vital role in how tasks are performed; for this, temporary cognitive
and mental dysfunctions could lead to grave consequences, especially when an accurate and prompt
response is required. Attention and reaction time to noise are among the most effective exogenous factors
on the brain processing mechanism. This study aimed to measure the sustained attention of workers in
the steel industry exposed to different sound pressure levels.

Material and Methods: The study was conducted in 4 general stages, including 1- Selecting predictive
orientation variables (age, work history, different sound pressure levels); 2- Conducting the Cognitive
Performance Test (CPT); 3 Conducting N-BACK Cognitive Performance Test and 4- Modeling cognitive
performance changes using model precision methods.

Results: Continuous Performance Test (CPT) results indicated that all three groups’ omission error,
commission error, and response time were affected by shift time. All three components increased
significantly as the shift ended, decreasing individuals’ cognitive function. Also, the higher noise impact in
modeling CPT and N-Back tests indicated reduced workers’ concentration.

Conclusion: These study findings suggested that greater noise weight obtained in test modeling in three-
time intervals, i.e., in the beginning, middle, and end of the shift, affected the continuous performance
components of the CPT and working memory performance of the N-back test, including workers’ response
time and reaction time, with workers’ rate of error increasing and their focus decreasing during the shift.
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1. INTRODUCTION and speech comprehension issues. Studies show that

Noise is a significant stressor affecting both noise negatively impacts cognitive performance,
physical and mental health worldwide. It impairs especially during prolonged exposure. Various
cognitive functions, leading to inattention, fatigue, techniques, such as EEG assessment and cognitive

tests (N-BACK, CPT), evaluate workers’ cognitive
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abilities. However, limited research has modeled
cognitive changes in noise-exposed workers. Many
studies have been conducted in Iran and around the
world on the effect of noise on cognitive functions;
however, scant research has modeled and predicted
cognitive function changes and physiological
parameters among workers exposed to noise.
Thus, this study was developed to investigate the
following objectives:

« Measuring the Equivalent Continuous Sound
Pressure Level among workers in steel industry
environments

« Determining workers’ cognitive performance
at the beginning, middle, and end of the shifts
based on N-BACK and CPT tests

« Determining the relationship between sound
pressure levels and workers™ cognitive functions at
the shifts’ beginning, middle, and end.

o Determining factors affecting the cognitive
performance of workers

o Determining the weight of the factors affecting
the cognitive performance of workers based on
Deep Learning and Random Forest algorithms

2. MATERIAL AND METHODS

In this cross-sectional study, 120 people were
selected and divided into three groups (one control
group and two case groups) via a Simple Random
Sampling method. Participants were divided into
one of the following three groups based on their
exposure to different sound pressure levels:

o The first group includes people exposed to
a sound pressure level of less than 75 dB (control
group)

o The second group includes people exposed to
sound pressure levels between 75 and 85 dB (first
case group)

o The third group includes people exposed to
sound pressure levels higher than 85 dB (second
case group)

The study was conducted in 4 general stages,
including 1- Selecting predictive orientation
variables (age, work history, different sound
pressure levels); 2- Conducting the Cognitive
Performance Test (CPT); 3 Conducting the
N-BACK Cognitive Performance Test; and 4-
Modeling cognitive performance changes using
model precision methods.

To avoid the effects of learning on the study’s
results, subjects were given practical training
in working with software before the main test.
In this study, workers’ predictive and cognitive
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performance parameters were evaluated at the
shifts’ beginning, middle, and end, and cognitive
performance changes were modeled by Deep
Learning and Random Forest data mining
algorithms for all three time intervals. The
studied participants were selected considering the
following inclusion criteria: 1: No diagnosis of
cardiovascular diseases; 2: evidence of any mental
disorders; 3: Not regularly drinking caffeinated
beverages; 4: No drug addiction and smoking;
5: Having a healthy hearing; 6: sleep disorders; 7:
major systemic diseases. To assure that all ethical
rules have been observed in human research, the
research objectives were discussed with all subjects
willing to participate in the project, and a written
consent form was obtained from them.

Equivalent Continuous Sound Pressure Level
(Leq) variables, i.e., working experience and age,
were considered for each individual. The cognitive
functions were assessed using Continuous
Performance Test (CPT) and Visual and auditory test
(N-BACK). The CPT measures sustained attention
and alertness of the individual’s auditory and visual
systems. The N-BACK test measures peoples
visual and auditory memory. Using Deep Learning
and Random Forest algorithms the Modeling of
changes in cognitive function was performed. After
developing the models, Precision evaluation and the
AUC:s of developed models were done.

This study was approved by the ethics committee
of Kerman University of Medical Sciences with code
number IR KMU.REC 1398.635. The collected data
were analyzed using Statistical Package for Social
Sciences V.18 (SPSS) (SPSS, Inc., Chicago, Illinois,
USA).

3. RESULTS AND DISCUSSION
Demographic Information

The mean age was 36.23+ 2.75, 32.03 £ 3.51,
and 32.03 + 3.51 for the three studied groups,
respectively. The mean working experience was
9.10+2.05, 7.03+2.30, and 7.03+2.30, respectively.
The mean metabolism were 110.7£1.06, 154.1+1.32,
and178+1.25 watt/M2, respectively.

Average Equivalent Continuous Sound Pressure
Level (SPL)

The control group was exposed to the average
Equivalent Continuous Sound Pressure Level of 70.3
+ 1.32 dB, while the workers in the experimental
group were exposed to the average level of 80.97 +
1.89 and 93.86+1.69 dB, respectively.
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Continuous Performance Test (CPT)

Table 1 shows the average commission error,
omission error, and response time of the workers
of all 3 groups at the shift’s beginning, middle and
end. According to the results of Table 1, at the end
of the shift, the commission error is significantly
affected. Also, there was a statistically significant
difference in the average equivalent sound level on
the omission error in the middle and at the end of
the shift. In addition, the average equivalent sound
level significantly affected the response time of
workers in the middle and end of the shift.

Working Memory Test (N-back)

Table 2 shows the results of the reaction time
and the Mean of correct answer at the beginning,
middle, and end of the shift, based on which it
was determined that the average equivalent sound
level significantly affects the reaction time and the
correct answer of the workers in the middle and
end of the shift.

Modeling using Deep Learning and Random Forest
Algorithms
Modeling results from Deep Learning and

o

(\ll

8 Variable Group Beginning of the shift
g Mean SD
8 Commission Group 1 0.7 0.15
s error Group 2 1.25 0.32
= Group 3 1.8 0.27
8 P-Value 0.12

g Omission Group 1 17 0.26
E-f error Group 2 1.4 0.17
7 Group 3 2 0.15
<

= P-Value 0.45

g Response time Group 1 420 22
“_é Group 2 450 19
3 Group 3 470 12
i} P-Value 0.25

=

o

o

Variable Group Beginning of the shift
Mean SD
Reaction time Group 1 540 15
Group 2 555 34
= Group 3 570 37
g P-Value 0.38
E! Correct Group 1 80 11
%’ answer Group 2 78 4
; Group 3 75 6
% P-Value 0.45
<
=
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Random Forest algorithms concerning omission
and commission errors, response time, reaction
time, and correct answers are illustrated in Table
3. For omission error, According to the modeling
results with the Random Forest algorithm, the
weight of Leq at the beginning, middle, and end
of the shift are 35.9, 31.51, and 45.46, respectively.
Additionally, the Deep Learning algorithm
modeling results showed that the weight of Leq
at the beginning, middle, and end of the shift
are 32.47, 31.74, and 44.37, respectively. For
commission error, The weight of the Leq variable,
according to the results obtained from the Random
Forest algorithm, is 34.33, 38.09, and 33.33 for the
beginning, middle, and end of the shift, respectively.
Additionally, the Deep Learning algorithm
indicated that the weight of the Leq variable for
the beginning, middle, and end of the shift is 32.5,
35.67,and 34.12, respectively. For response time, the
weight of the Leq variable, according to the results
obtained from the Random Forest algorithm, is
22.47, 24.99, and 29.99 for the beginning, middle,
and end of the shift, respectively.

Additionally, the Deep Learning algorithm
indicated that the weight of the Leq variable for

Table 1: Commission error, omission error and response time of workers of all 3 groups at the beginning, middle and end of the shift

Middle of the shift End of the shift |
Mean SD Mean SD
0.6 0.09 3 0.25
2 0.21 .73 0.33
3.2 0.46 3.9 0.58
0.057 0.032
1.4 0.17 0.5 0.12
1.75 0.23 1.5 0.15
34 0.32 3.75 0.38
0.002 0.001
415 26 427 18
435 12 465 12
475 32 490 37
0.001 0.001

Table 2: Reaction time and correct answer in all three studied groups at the beginning, middle and end of the shift

Middle of the shift End of the shift
Mean SD Mean SD
580 29 605 37
585 32 627 38
600 41 540 52
0.035 0.001
89 10 79 9
70 15 64 12
68 9 58 7
0.001 0.001
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Table 3: Modeling results of Deep Learning and Random Forest algorithms for Omission and Commission Errors

Variable

(Weight) Modelling Algorithm Modelling Algorithm
Rf DL Rf DL Rf DL
Omission Leq 35.9 3247 31.51 31.74 45.46 44.37
error Experience 23.08 22.25 12.33 11.81 14.55 15.12
Age 20.5 19.92 12.33 13.23 12.71 11.91
Metabolism 10.26 14.3 23.28 20.75 14.55 13.11
BMI 10.26 11.06 20.55 22.47 12.73 15.49
Accuracy 94% 93% 91% 87% 90% 91%
Commission Leq 33.34 32.5 38.09 35.67 33.33 34.12
error Experience 25 26.25 7.14 8.23 19.05 18.75
Age 12.5 13.5 15.48 14.76 14.29 13.98
Metabolism 12.5 11.75 25 26.32 16.67 15.45
BMI 16.66 16 14.29 15.02 16.66 17.7
Accuracy 88% 97% 87% 90% 87% 92%
Response time Leq 47.22 46.78 24.99 25 29.99 28.75
Experience 8.33 7.92 2.09 2.1 9.99 8.5
Age 25 24.53 39.58 39.6 26.68 27.25
Metabolism 11.11 10.77 14.58 14.5 3.35 5
BMI 8.34 9 18.76 18.80 29.99 31.5
Accuracy 96% 89% 91% 95% 91% 89%
Reaction time Leq 43.64 42.50 44.44 31.74 39.99 38.50
Experience 21.81 22.30 11.11 11.81 9.99 10.25
Age 14.55 13.75 11.12 13.23 13.35 14
Metabolism 9.1 8.85 7.41 20.75 6.68 7.25
BMI 10.9 12.60 25.92 22.47 29.99 30
Accuracy 99% 93% 96% 92% 91% 89%
Correct Leq 16.27 17 27.39 26.50 26.86 26.50
answer Experience 27.9 28.50 21.93 22.50 22.39 22
Age 11.62 12.03 9.59 10 7.46 7.75
Metabolism 18.6 17.97 19.18 18.75 17.92 18
BMI 25.58 24.50 21.19 22.25 25.37 25.75
Accuracy 99% 93% 96% 95% 91% 89%
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the beginning, middle, and end of the shift is 46.78,
25.00, and 28.75, respectively. For reaction time,
according to the results obtained from modeling
with the Random Forest algorithm, the weight of
Leq at the beginning, middle, and end of the shift is
43.64, 44.44, and 39.99, respectively.

Additionally, the results from modeling with
the Deep Learning algorithm showed that the
weight of Leq at the beginning, middle, and end
of the shift is 42.50, 45.00, and 38.50, respectively.
For the correct answer, according to the results
obtained from modeling with the Random Forest
algorithm, the Body Mass Index (BMI) weight at
the shift’s beginning, middle, and end of the shift is
25.58, 21.91, and 25.37, respectively. Additionally,
the results from modeling with the Deep Learning
algorithm indicated that the weight of the Body
Mass Index (BMI) at the beginning, middle,
and end of the shift is 24.50, 22.25, and 25.75,
respectively.

Journal of Health and Safety at Work 2024; 14(3)

In this study, sustained attention changes and
physiological responses of workers exposed to
different sound pressure levels at the beginning,
middle and end of shifts were modeled using
Deep Learning and Random Forest algorithms.
Continuous Performance Test (CPT) results
suggested that omission error, commission error,
and reaction time among all three groups were
affected by shift time intervals, with all three
components significantly increasing at the end
of the shift; in other words, workers’ cognitive
functions decreased. The weight of the variables of
Leq, age, work experience, BMI, and metabolism for
each of the CPT and N-Back tests were calculated
at the shifts’ beginning, middle, and end.

The advantage of the present study is the use of
data mining algorithms to classify and weigh the
impact of factors affecting the results of N-BACK
and CPT tests. Using such algorithms increases
the studys accuracy compared to conventional
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statistical methods. The most important limitation
of the present study can be considered as its
cross-sectional design and lack of cooperation
of employees due to interference in their routine
tasks. It is suggested that future studies, research
be conducted longitudinally and with more
participants and in different occupations.

4. CONCLUSIONS

The findings of this study demonstrated
that higher noise weight values in test modeling
during three-time intervals, i.e., in the beginning,
middle, and end of the shift, affected continuous
performance and working memory performance
components, including workers’ response time and
reaction time, with the workers’ error rate increasing

486

and their attention decreasing during the shift. On
the other hand, due to the high job sensitivity of
steelworkers, their number and exposure to various
hazardous agents, as well as unsafe environmental
conditions, their cognitive impairment could entail
grave consequences safety and control strategies
are warranted to remove the challenges. Therefore,
safety and health managers can use the present
study to run an effective strategy and improve the
cognitive functions of different groups of on-duty
workers.
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2. Knowledge discover in database
3. Meniere syndrome

11€e 1 a3l /W oyladd /11€ ala (5 iasl § Cublagy aslilind


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

Deepssls ools sla o, lawgs 3bis o Sleas
oI35 g5l Jos Random Foresty Learning
3y90 1) 9959 Syl (38,5 Jlaiye b aslllas 890
5 B slagslom 4 Ml pae ) a5 1E 1S
Sloslatul pae ¥ . Jlsy Cedls 5l (510,95 0 iYL By ,e
5l oolatul poe o elate jobas loosilS sla Soniss
Spas 5 e dlge 4y slisl pas 0 j5lolss slagls
ole) Hshaie 4 pled Cwdle 5l g)ls )95 5 F K
a bl ol oles Sludl sla gy jo IS Jgol
a3 85 18 by o e zyb 0 eS,
PO ES 2 slply 093 S Culs, yol> aalllas Cilaal

Sges Jalg> oMl Jiagh oyl

(e ) s 3,30 (sl piiio Sli]

L agzlye Jolao 55 sla prie (LS Slalllas illae
a8 )3 sy ol 851G Ho sl euisS ot 9 el
YA YY) ol

S 4dle -

xin oz dsdlae ol 3l L3 Sldlas 3l
Vel yieS )1 Al b ool 8l g S aw & )15 adle
W s Jlo Vo VL g JLo Yo BV o Lo
(Y9)

s
JLS )5 anlllas 990 ol 3l ples o L5 Slalllae 3L
ool s 09,5 A 4y 0181 Lkie cpl elal g diiin
09,5 ylo JL YO LY+ (oo (s ol 09 5. Sigd oo
Oe YL (G 09,5 Cpoges 9 Jloo B0 B YO oy pgo
(YY) adyls Jle

Spo dg2lye Joleo jli7 (5 peSojlul -
equivalent) Gge azlype Jolae 515 b))l
N0ise) lao oy ) olKiws 3l oozl L (sound level

1€ jsly /0 pyladd /1€ sla (5 (iel g Cublagy aslibod

ohBas g g)lj slow

B rey =
dalllon oolylo

&9 5l o oy 6 adlllan G pol> haghy
e it 3 8l Joke B by 45 el _oxbaie
NS St slagl 5 5l Sk
3l ooliil b g JLitd Cilize glagls b asdly agrlee
Random Forest ; Deep Learning .slaq 45!
A pll le S oliwl jo oY ed Caie S o

890 Vg8 Cuaio (LS SN gy ol o
5o ool Bolal (5, Sdiged by, 4 9 bl axllae
855 )13 (3590 0955 93 9 JAUS 09,5 Q) 09,5 am
Tobw (oo 50 (85 18 elul p plBas oS )0
i 25 09,5 a5l (o 4 (oo JLad Sl alise
PR

oime oylol oty ys Jelis o3l fels g 09,5
5 5505 (L) Joleo Sgo L2 515 oyme 43 45 o
(J 555 09,5) w5)ls )18y (qwo VO

oime il aly o J2Ls oLl el pgo 0,5
VO e () Joles B9 i 515 oo 4 45
(Jgl 9590 09,5) 5ls J13 b s AD L

S3bos¥od uxly p3 Jolo 33 Jold pgus 095 @
(Leq) Jolre Sgo jlid 515 5 xe 4o 4 Sl geizxe
(59 3330 95,50 815 )3 s s AD 51 53

iy 4 45 WS el IS als e B s allas
) S Om G W sie GBSl Yl e le
(Leq) Jsloo Sgo Lid ciliz glajly o5 il
3 8kes Ggajl plomil ¥ aisgy 3 Slae (g3 plonil Y
5,8kes Elyeis gjlw e -F N-BACK sl
Sono g b £ 5 et 5 gy 99 8 bl p (SSLD
adllas ;o Fais o8 0 aSnl g L.(TY) Jos 5o
alos ol g azils agzlse o b celu A Jsb 5o
adlo o3l (Sglite slo b Wl (o Gloj Jsbo 50
S Slac 5 e sty anllan ul o sl
Sl Sl g g (el lal o 58 Sl

Ol s alizeo oy ¥ yo (gl 9 28,5118 oLl e 90

€90


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

1Srede )aals sl y ¥igs Jaloc o3 0)g § Silmlss

9 C,o-‘JS.w‘ du JERE™ Lgﬁfo)'h.\a" J.)Lu )‘).: :Lpi
dB o> ol).él )lf J?u

pSolio -
209w ;3 JBALS L80 pedplie (e
59 BaS &8 15 (7)) wb 0w ISO 8996 bl
Che Sy gy 4o Ll ale S 6,8 asly asllas ()l
oS lacl wils Ldass aan SO g als S
590 4 0g ol aBle &S 8 hawgi oS glacwS (o
laig,y csllas pl ;o .050,5 o (Saij 095 oslgils
VB o V51 oS 5 el VY it Sy el (55

g perie s 5l an

(CPT) sy a,ﬂo.cQ}A)‘/'
4 G555 5 slal ax g Glomi plite 4 Ggejl ol
23,103,833 g ls 5 5l Oy50 & 35
el 4z o Sloe jo IS 28l (sl (s pne (g3
oy abols L slael (6w o 505l cnl o 0l o
Ban S e lgie 4 S e SG g Wigd (o0 pall e
slacl saslice bl oS 8 1h 005 co fpts
axio 9y p |y absiye 35 Sy ax o 5l 0550
3ol ol ) i 950 (sl it aimo L AL,
5 Bas ouls ol (Ll iBis gl 1 Yl a e
sl 0 addST Gols jLad OIS glaz -F S e il
STy ey eSlee 1 28Ty oy T Bas 8 S e
b plie iz p Sye plp 0 e slaguly
Sl 4z g axg gl mis ol CPT 1(FF)
BTV L IR IW-1 ES VL PR R W W]
oS ool S e V- ol Ligles] ol b eolizul
Gl GBS ES 58 adly 0eb e all axio (o)
ools iuled amio (55, " sue Sl Lame 4 45 og
Ao s 093 AlS i (g9, | alold odS
B v alold sl Lo VB¢ S e o (sl @) e
s st S 5 3 o (b L) s L

1. Continuous performance test

Kcq)

5 (Cel- 320 Juas Casella olXws) (dosimeter
3955 0,5 jelate 4 o alol ISO 9612 o laslee!
Joe g5l d5 51 o uSeslasl 51 S (6 s 30 oo
as @L?U'T SEFY F o) 0,8 eolaul Cel- 110/2
32 A) Wog LIS Jb )0 palas ek 4y sty yo ol 3l
alge e (09 cele Vol a5 col sl celw
A g pSoslul Celw £ Bae a4 ol o oyl 60,8
Ol 539 gyl Cubo 5l G 58 colinl (e o
alae Gl a5 aiS o o (S ad, 4 Sl ]
09y - Sl g (g S ojlail Cel ¥ e @ s fas b
3y epSeslail g I8 gy las 8L 50 50 dwlxe
el 0l S 5 0 aiele A agzlge Joleo
Seslawl b 515 lawgs loo 8L 50 50 (6,5 05lul

Dose(%):Tﬁxloo M)

a

u‘ L aS
do,0 4l 50D

Lad 5l a4y b agzlse jlre loy o T

3 ey alal) 5 olal agzlse o lwlinl ol
(FY) 09 adlem 15 & gums
D(%) = 12.5;tiantilog[splfo_85J 4]

o aele A agle Jolas 55 6 S o3Il jslaie 4
((F7) 03,5 oslitul 5 Joo 8 5l (o 2 9590 sloo=lg

nom
L99~8h(d3):1010g{;2tix1010 } )
i=l1

UT )o as
dB > g aelw A 4.@3‘9.@ Jolm )‘)3 :Leq.8h
(hr)

11€e 1 a3l /W oyladd /11€ ala (5 iasl § Cublagy aslilind


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

sloY aw b g JLols 5l goaumy 5 JGees lew
of loay olass lig) al8 ol asad glagy oS
Sl oo ;0B 1, T a8 il sae s 3l yiios Wlg e
oduzms slogany aws o 1) eols 5l golj e U
Jbwo Deep learning o Slkee ogos i8S o5lop
anlp shls 5 ol pludl o 6ol wnld 4l
Solee 39 sl aY el aV-aY el
& Sl Sz o osd LS ()39 (nl g 35 wale>
W8S ol wtayjlae laim)ed polal lizl 990 5
2 Obdl e 0 Shes giluad b o walss 5ol
Deep learning o Lol JuSw 5 55509555 (]
S ol e 8035 o0 p3ee (B30 slaary oy |
(Beo2) popie S 4 (Gos ) (Hrhw cuibpy S
LTV F7) 09 valez Lo (gl Sy0 B aS 00,5 Jows
@ aSb 5 5L s allas 4 Deep learning
g0 Bl (gl la Ty Wi oo i 5 al
oS el Gla She des 3l aws asas 1) s
Al g camine FES8s il i ojse G Sy

LTV F7) ol calez (gow

Random Forest 35/
Db ol Bolay Kz o Slee  SisS> S 0 sl
Sl a5 (Decision Tree) "ouoas oo ,8" oi,55]
039, 4o by luil .oigal 1) ol ol JSio 0usjle
39> Sl g b S peead (Sl p pread 23
ope ol 5l & axsil ailas BT s waisS e ool
Sz el oatle nol okl oy pse
Soolaul b plas o as iz o 5l x5l Bolas
5 93y SDledbl ol a5 (504,9 Oledlbsl 5l a5gai
Joe 098 o0 dbul (sl a0 Comax ol 81 5438
L sl Comez g dimes (0] @20 Cumez o

oS e o))y digad Nl S 0gd oo Jles] Byuils

1€ jsly /0 pyladd /1€ sla (5 (iel g Cublagy aslibod

ohBas g g)lj slow

QLo)' 3 g,»li}')‘ sl (3> glas e Lgl.as'cwlg:

atwly sl e Glgie 4y (4l o coan ) 2uly

(N-BACK) (s jlis 5 5,00 9057
Gl 5 (5l alibl> i slp (y3e5] 0!
S 8bee Gromis GlS5 S5 (yge5T ol o ls 0,18 o8
ol a5 b ol ol e ias b as e (3L
| o] )l oo 5 2l SleMbl (6 g 9e)]
ot 65 sl 3 Shae ionin (sl w355 0n ol
51 sldlss N-BACK 9051 0 il oo conlio
olai job 4y 6las S o laie 4y 85 4 65 olac]
wb (Fogasl 0F e Wshioe el axio s,
SIS e by e o ) S yome LT 4S50S s
N-BACK (j5051 jo 3 b o)ls Slgseen o1 51 LS
(D) 2gd o dunlin J3 S o b onds &Sl S yore
|, SleSlol 0,053 5 sl bo oblg lpl ol
Eyome 53 WS o0 (b)) (2UsS Sl Gl e o
il Jo V0. alolB b aado mu e 4 08, VY
I S VRV A DU ET S L SO CVH g W0
Sloxe 4 asb al> 0 N GV Jelss wlgs o n-back
Jgl al> 10 48 slal> 0 9o n-back cus S e Jl
alulgs HBALS S 18 5l 0gd oo oauels back-1 a8
9 Wgd oo yalls axmio g9, a5 1) Jlgie 03, 90 b 0
Gl 4050 g0 OLuSG 08 93 ST 008 anlie alolidl
ped Al e 0 apms jliad ol WS axio S 9, )
Y ol sl s pgd S e b S e S (back-2)
S50 550 daS> aS 30 oo Al 0aS S LDl il
Gk oSl g STy ey Sale jo ams lad |,

A e Qyﬂ Ol o aly sle e lgie 4 oo

P bl (S 0 Soe Dkl (g jludse
Random Forest 4 Deep Learning

Deep Learning 55/
Deep learning  «u,s5 Jow sle

1cqp


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

1Srede )aals sl y ¥igs Jaloc o3 0)g § Silmlss

s

L, IRRKMU.REC 1398.635 o5 b aslas 0yl
Jo b a0l gle S (S psle olasls DI aieS
@ addllas pl 0,90 50 oY Olesgr (Olaladl g4, 5
cnl 50 S (6l il (o5 uls, 5 ad ol S8
Al ool lawebl (135 a4 ioren Al AT gy
By aplys aile e Ll sases wledlbl as

solol 1JGT

SPSS I osls (s L] 5JUl sl andlas cpl 5o
(5eSile) o (gla g, 5| L ol oolazwl V.18
oolawl ool (ot mez (5l (Slgl 2 5 Hlare Bl il
Ol 3l eolaal b lesls fog Jloy 2,8 b
i ol sl s pldl Gl iy S5l
(ANOVA) by Judos ol o laosls Judss 4
) 7S Laosls o 5 40525 55 (65 csine el 3
a5 55l Je 2l 52 oDle b a3 S a5 5+ )
IBM SPSS jf oolaral b (5,5 abadl> 4 Il axgs
& el Modeler 18.0

Sl S 00 le b/ -1 )
asllas 5,50 o Bl 8IS g0 ledbl V Jgaz (o
09,5 (S ol Cawl 00l Gl 09,5 A SIS 4
EVIO) pgo 05,5 uw Sl g YE/VY 2Y/VO sl
Al g VoY EY/Y pgw 09,8 |15 able .ol YV/-Y
Sl YIVO £Y/F adllas jo souSes b ol Bl S I8

(SPL,, ) Joles slao il Sile

b aglse 50 JyS 098 ¥ oz gl elul
ailse dB VRN -EVNY Joleo loo 5y oeSileo
Wxlge )3 S A 99 095 OIS Al
5 dB Ac/aVE VAR Jolee lowo 5l Sl b
g dB av/Asty /s

Kcqp

SNP & wlodlbl aiges ol 5l g g 0 &30 12
S5 ol 0,8 e 8 colaiul 0jg0 (goiy e (gl
1855 4 s B 33dise ol e sloo 5 s
A lapl o &8 e p SLL slee S plea by

(FUFA) cils vales 092y 519250

bt dbs 5 jlul azgi o g Jolpe omiw
RFj DL 6&”&)&/}/0&&“&!/
955 b )5 Al 5 Jlk 4z polie g5le o
O Al (Cp o Dgo HLid 5 4 gy e slaosls ples
IBM SPSS & o 00g5 atli 5 paedgolio ooy
5 s aib lol Wesls .l slwl modeler V.18
Bro ool jlas Vo) Ve w Ve Cos b s
5o s (Gilesl gl auoyo ¥ g ool e
doyo Ve ‘)!w ol oals yo o JISS LY.
sl 5l o ,0 Yo g 4Bl dnwgs Jow o3g0] (sl mosls
Yoo ogh oo oolitwl Al arwg Jow Liabeyl sl
sl al> 1o y0) j138le 3 Jasgy )1LST slaws gle 4y 1SS
0339 9 siobe 5° S dngp dba (28 gl (G590
g (5093 & jgo as b )] ,ST olaws .l aosls 20
@ Jolse 78l S oales )3 09800 s 3Bl 5

2D drlme (39 Olgie

lo Jao o b5,/
Gy A glp o ok didb glaph Sl o
Skre 5l ols 35w g58 5l (25,5 e
olas (033050 G ile (o Gezmen 2L

Uiy cpl 0 g e ooliiwl o e g AUC ( 554
Jlade ax o a5 o soliwl (AUC) 'coo jlxs g0

Glae ol YL e, slel il e AUC
Cewyd Olae s 28l o Juw Como F doles L

True Postive cases + True Negative cases ¥
Accuracy =

All cases

6. Accuracy

11€e 1 a3l /W oyladd /11€ ala (5 iasl § Cublagy aslilind


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/jhsw.v14i3.18291 ]

ohBss g g)l) slow

adllas v ol 3l Kbl S ged cledbl 1) Jgda

P-value

M(SD) M(SD) M(SD) M(SD)
L YYPYEY/Y- YAI-YEY+ ) YY/- YY) YEIVYEY VO (L) o
0 YY/-Q£Y/0- YoAYEVE. YY/AREY/EY YVIYYEN /00 (tooye p oS 9hS) Sy 03 aslis
* 0 YINOY/E RENS BENS LAREA TR (L) L8 ails
* L VEVYEEYEION VARV VOF/FEV/YY VY IVEN/ 5 (gye o 3 Slg) pandslio
* P<0.05

adllao 390 a”f Aw 5D J.)Lw sho )‘I)J USL» dﬁfoﬂ.\i] @Lu Y Jg.}é

(Leq) 3% azlye slao 515

P-value M(SD)
\AARESTAN Vo5 3 3
* A-1AYE VAR Y 03,5 % }’
AV/ASEN /5] ¥ og,S 2 3
% P<0.05

it sl g g dil 53 09,5 ¥ jn LIS oSl oloj g Bl sllas (S| sllas (pSls oY Joi

Yo Y /- 15 A -IY \ 05,5
Yy VIV < IV Y XY VIV Y 095
S5, s
< 10A YA Nitd Yy - IvY VIA Y og,5
o[-XY /-0y <Y P-Value
AN .10 SNy iz Nitd \IY Y 09,5
A VO VY VYO SNy V¥ Y 05,5
Bis glas
- IYA YIVO YV Y/¥ A Y Y og)S
[+ ofeeY AN P-Value
VA fYY Y 10 YY fY- Y 0,5
\Y £50 Y YO 14 f0- Y 0,5 obes
Y . Y Y0 \Y fV-. Y og)S 95l
[+ ofee AN P-Value

Oeibs o0l g ogde Logs (6 lolime OS] (gl s (5Ll

9 laws 0 (IS 0555l (b p Jolae slao 5l
RN RNy )...:L’ (5)‘0L2.r.a )5.19 4 sl GLQ*-"

(N-back) b5 abisl> cus

El Sl 5 STy Oley @l B Jga o
oo ool ul.m.t Mn.:....; (SLQ”"‘ 9 Ja.wj s‘J:J‘ B T

1€ 10 30 /W a)Laidd /11€ sla (5 iyl § Cablagy aslibad

(CPT) Il a>g7 s
Gl ollas o S5 las Sl ¥ Jgo 4o
5 by dasl 1505, ¥ 52 05 258l olej s
Y Jgaz bl Bllas .l ool ools lis cacd sle!
o (_g)L)LL.’.A )9L> QO u;-’ls‘.’.)| slas cacs (_gLer.»‘ 5
o S5 Sl pamed Canl 4S5 b

Qi


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/jhsw.v14i3.18291 ]

1Srede )aals sl y ¥igs Jaloc o3 0)g § Silmlss

s gl g Lausg duzl )3 adllas 3550 09,5 dus 12 > o gl (ke 5 STy o (Sle T Jgoa

YA YV Yy OAD

oy #f. Apl 4
ofe e o[+ Y0

a va \e. A4

\Y 7f AN &

Y OA a FA

\0 of- Vos,S

v 000 Y 05,5 B _

YV bY- Y 055 Sl ol
AN P-Value

M A Vo5

f YA Y 05,8 )

5 Yo ¥ oy ,5 Sado
AT P-Value

s sls ¢l Random Forest  Deep Learning e w63 (s5ldie gbs :f Jous

Sibdae o580 g8 Sibedae o558 58

DL RF DL RF
Aa7ANY fo/fs ARTAAY ARV
VONY VFIbO ARV VYIYY
ARTAR VYV \YIYY VY/YY
AAFAR VFI00 ARTATN YYIYA
V0/f4 VYIVY YY/TY ARVINA

AN AT TAY AN

Deep o, g5ladon bl pizmen sl FO/T7
Loy il Jol 4o Leq Oy &S ols oLz Learning

sl e

oS, oles g5lidas
s Deep Learning slepi, ol s5ldon b
O Jgax o olSs,l slas sl Random Forest
Jol> s 3.l Leq ey ol 00l o0ly L
Ly i Jgl sl Random Forest o 631 ;)
o YA A XYIE s )i & s 5] g it
Deep Learning o650l uoen .Col YY/YY

€9

DL RF

Slao glowo 3145 o3
¥Y/FY Yol Jobee e 317 039

(Leq)

YYIYO YY/-A O disls o338
Va/aY ARIIA O™ 039
VEY \R¥Atd o 990 (339 (39
W/-# VoS S 0385 AL 39
Jar /% Jue s

$hao 5 eSilae 45 0 Lasiea ] ubl 4 e
gty ;0 (L5, o el 5 STy oy Jolas
3,185 oo il (g lobiae Hobo 4 bl Sloctl

s Deep Learning sloos o5 b Jolse (sl
Random Forest
dd> slbs gildis

Deep Learning le o651 (s5ladon mbs
f Joax ,0 Bi> slas sl Random Forest
L gsldas 3l Jol> b gdo el oo ools L
it Jo) ;5 L o35 Random Forest oz, 55

s TAOY YO iy a4 cded 51 5 caind Lawg

1€ 10 3l /W0 a)Laidd /11€ sla (5 lay) g Cublagy aslibnd


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/jhsw.v14i3.18291 ]

ohBas g g)l slow

o5l glas ¢l Random Forest 3 Deep Learning (sl w5 (sjldse gl 10 Joua

Ssldas 1,550l g5

DL RF DL RF
AR7ARS YY/XY Yo/ey YA+ ]
YAIVD V40 AYY Y e
\Y/AA AR7AR \FIVE VO/TA
AINAEA \#IPY Y#IXY Yo

VIV \Vdidd Vo[- Y AR

JAN TAY AT TAY

DL RF
o glowo 3145 oy
o . Jolreo slas 315 ¢339
(Leq)

YSIYO Yo S5 abw 39
VWIO VYO O 539
VVIVO VY6 el 91lio 0339 (339

\$ \$I5% S 0sgi (asld o9
Ay /AN Jow cds

&b ob; !y Random Forest y Deep Learning cla wo 63l (gjlulse zols 2 Joas

Gilade o2 )55l g3

DL RF DL RF
YAIVO ARVAR Yo v¥/aq
AD q/44 A Y/
YYIYD Y#IFA Ya/# Ya/0A
I YYD VF/0 \FIoA
ARV ya/q4 VAIA- VAIVE
1A AN A /AN

PRAATAS A 470 4 SV INENPICIC IV I S I N,
Deep Learning 0,5 ozes ool ¥3/49
by wwas Jol slp Leq e o9 a5 ol olias
s YAIVD 5 YO FEIVA o )5 dy Cbnds 3 g s

STy olos (g iludo
s Deep Learning slags o8l sjldon zbs
olis ¥ Jeaz ys STy obe; sl ,» Random Forest

w58l b ssldas 1 Jols b gl .ol oals ools

1€ 10 30 /W a)Laidd /11€ sla (5 iyl § Cablagy aslibad

Sibedoe oy oSl 53

DL RF
Sleo glowo 3145 o)
££IYA FYIYY Pt il i
(Leq)
v/ay AIYY S5 Al 439
Y¥/ov Yo O 039
Ve IvY 3R el 91lio 0339 (339
q VAR SN 009 sl (439
/A% /a8 Joe cdo

.‘a.wj ‘S“./\-Q_A-MJ Ja‘ 61)4 Leq J...a.Lo )9 S ols olis
YENY o YOIPY YYD iy 4 Cads ):>1 § Sl

.05.3

gl olej sjledue
s Deep Learning slepi ol o5kl mbo
olis & Jgaz ,0 &b obo; s Random Forest
3 deols s Gb Leq JUCL ORI PRGN KW
Loy wins Jol sl Random Forest o 63l

19y


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 ]

[ DOI: 10.18502/jhsw.v14i3.18291 ]

15)eds )il asg3 1 ¥igs Jeloc (03 )9 § sHluss

Sy olej sl Random Forest g Deep Learning sls oo )05 (il gl 1Y Joua

Sibdae 52,68 53 Sibdae o258 53

DL RF DL RF
YAID- ¥4/39 ) FEIFE
AN /34 Velo VW

VE VYYD VYO VWY
VIO $IFA AIYO VI

¥ va/44 Y¥I0- Yoy

/A% 741 AN /a8

Ssldas 10,550l g8

DL RF

o glawo 3145 o3
fYia- . Joleo slows 315 039

(Leq)

Yy YV/AN LU aile (439
VYV VF/00 O (339
AAD an s 2L0 (339 (339
VY5 Ve/a SN 0095 aLh 39
yANS 744 Jue cds

o gl sl Random Forest 3 Deep Learning sls o050 (gjludso gl :A Joua

Sibedoe wys8l 53 Sibedoe wiys8l 53

DL RF DL RF
Y#ID-. Y&INS Y&IO- YV/iYa

Yy ARTAR Yo YV/AY
YIVO \Aig Y. /64

A \VIAY YAIVO VANA
YOG YOIy YYIYO ARVAN
2N AN 720 JAYd

2 S 03gi jaxli 39 Random Forest 55!
YOIBA i &y Sy 1 g iy b i
o5l (6 5ladoe s pioran ol YOINY 5 Y1/
S 0355 asls 59 a5 ols las Deep Learning
iy Cdd BTy Cad by wicd gl o
ASl oo YOIVO g YY/VO YF/D-

Coy =

slagesly 55 yoia jlly 4z g Dl poks calllas 5l 5o
lad alides slasli b adl agrlye 0,515 So 555 58

Qv

Gilade o2 )55l g3

DL RF
Slro glowo 3155 o3
VY \ZIYY J ¢ o
(Leq)

YAID- YV/A B aisle 43
VY[ VY O™ 039
\Y/AY VAIS el alio (339 039
¥/ YO/OA SN 0898 el (39
/4y 744 Jow do

S by it Jol o L )30 Random Forest
2 YA 5 FEFE FYPF g a4 cit ST
Deep Learning oo 63 g5ldoe mli yuzen
Ay e by s Jol L 059 45 ol ola

il YAID . 5 T FY/O o 5 4y S

T gerly (5jlulo
Deep Learning slops )65l gjldan mbs
A Jga> 0 o gl sl Random Forest
L gsldas 31 Jol> mls Gl .cal o ools L

1€ 10 3l /W0 a)Laidd /11€ sla (5 lay) g Cublagy aslibnd


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

e slily (eilin et b no 25,5 3
Cews & S1y (ley el 5l oslatal b e g
aS 0b asie (N-back) )15 alisl> anlsy o .ol
@ olSI STy ploy p Bl Dge lad sl
STy ol (izeed 5 5,15 o 5l (510 ime 5k
Do jLid slajls b oaglee jlam Y9 V08 5o
5 (P<elo0) wboe alidl )b s Sjgo
oo g il S I VN0 Lo o Lsly puon
b agzloe 5o 1) 595 bys slagys (5Ls o Sles
oley a5 wsly 1,8 dsllas 5,90 Sgw JLid slajly
sob 4 Vb Sso lid slasl i b agrlse o Ll STy
Slaslllas o Gizmon 5 (OF) il il (5l siae
plao OISl cwypBaa b Vo) Jlo o SSSls oS
o b e a5 ol aseio oly sl Ll o Slee
5500 Sladlllas zuls o (D) oo xSl ylo g Zds 5
Sfdee ST (pw)p B b il Sen 9 255 a5
a g dols pll S8l loo b agalee o bl
wzlge jlam Joall uSe (o) a5 S S
@l @ (07) wbos (Rl s )lolne ©)j90 4 lao b
5 Vet Jlo oy Lol el SGop jhans b anlas
9y 2 Sy JLad g e Sl ol slaslllan
oS Sloj (23 ) Ly (St mha o Shos
wols plmil 1y (plime (B5lo 5 9 gl (a3l ol 3
oles 2 63l Cglie lao a5 a4z nl &
s3i gad STy ey Gl el 5 3,0 oL 31 STy
5 Gowroude a5 glaslas o wlice las g (BY)
Glao b oy Ban LITAF Lo o Ll Ken
olis g wsls plxil (Basly, bl o Sles 5 S8l
5 e S0 sl e o Sl glas a5 wsls
FESUER R 0L ST RVEL SUCK gL T IR RN S
Sg @85 0 Lol adlllae gls b as (OA) ol aud 5
Jlo o o5 s Noma lwg a5 glasdlas 4o

Soolaiwl b gled cdl (Do gom i Baa LYY
FP- Growth o063l sla g, b g 5 yegal slaosls
0 o ay s F ke Jaw O 0wl el

1€ jsly /0 pyladd /1€ sla (5 (iel g Cublagy aslibod

ohBas g g)lj slow

Deep Learning slagi 65 5l solatul L g
i bl g lawg Jal ;o Random Forest
aS ols LS dtwge 0,Shes yg05] s b (g3l
o 2 2555l o) 5 LSSl sl (B> sl
TE ORISRt (RSt JOC I P ROC VY
R I T S L
I oo by ool o3l 5 5 Shoe e
lagealy o 55 poke ks dzr i Dlyods (55ludae gl A
e slajly b oadly agzlye LS Soiels s
@loyiie 5l plaS o G5 e oo (i ) g i
S 58 sl pedsilio s BMI IS aiils o Leq
1 g bawg i gl o N-Back § CPT (sl yge5]
2 s 5 ( Sbe adlas ol b gusen
s o Slas tals Sl 5 (2Ll Slalllas
Ol it Gloil yo fy Sledbl hsls 0 S
sb & Bl glbs g IS5, gllas Ll (D)) wles,S
P>e10) 0S8 o b cov gyl e
Bl a5 S o (nytin IS b @
slao 515 oSl b a5 aBbioe ¥ o0g)S 4 by
a5 g0 0 diily aglee dBAY/ASEY/FA Jolas
)l o2 eS (¥ 09,5 5 J 7S 09,5 50 adlge aw
99k adlas b (a8ls (o aS Wilosls plaisl ogs a
S8 ey B b LToe Vo) Jlo o o Ken
g lao oy Loyl o gmiils VWYY ok, Slewlo
e o by T LS 5 o bd S5 sl
lao sy 1555 01,81 ) oS Sioems ) 4z (nl 4y el 3l
L 38lg5 o Lol (BY) 2guis oo (Slwloee & j08 e Eely
ssbie 4345739 VAAY Jlo jo 51575 4y Slisdon gl
el jo las adl, cod oSl plas Sl o)y
Siden Ogute |y 0,5ee ol o8 Ve dBA | S
» i 1A dBA I 5V slejly o wilgice s

(OY) all acsls o ,Slos
5 Como (N-back) (oI5 alisl> o Shae () 4o

L)l )50 piie 90 (loreas Sledbl (Sl 5 ce yu

ISqA


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

1Srede )aals sl y ¥igs Jaloc o3 0)g § Silmlss

s YU Deep Learning 5,51 51 Jol> sla Joo
Jlo o oLea g Nawi aalas o .ol Jgu8 b8
Gradient Descent o550l eolazwl L Y+ V)
, 3 With Adaptive Momentum (GDAM)
Wzl Oliee 5, allo (pw Glopate (38,5 Sl
SOl pe pSe el Glayesl Gy a4 OIS
Casd & oo i3l NIHL s s a0 oilgnis
55 sl TS syt 8l s 5o ol
5yl Cansd & 8874V Caly osS gl 5 73UV
a4 Sl S603 Lo andlas 4y Cono lade (pl a5 (DY)
YL oasl s w4 laJow yiin Cove a5 lasgS
IRV IRV ESIRWEIR B

S35 ool lap oSl 5l oolainl ol> dslllas oo 3o
2 » e Jalge 5l (oo (39 5 s Ak
e 5 eolawl .ol CPT g N-BACK. (slayge;]
Solel la g, b aslio o 1) aalllas 8o olapi 65!
POl gl Cadgizme (ke w8000 (Bl g o
4 QLS G)lSen pas o] (gahaie (Hb ol |,
oloiin iy Ll oje5s, llby o ol o
Lg Jsb Ojgo @ Sliios ST Slalllas (o 05 00
D plodil alizes Jelie (o g yiion o5 jlie

G5 dmis =
@GVl iy aarglas ol plas gy (pl @l
ey a0 dayge;] sl ladoe 1o las 5l ool Caws
wingey 3 Shoe glaailye i slol 5 Lo daz
olej abex 5l (n-back) 15 abadl> o Shee  (CPT)
Job 0 99,38 (oo SIS aSTy oy 5 (2555wsls
oelS Ll s g il 5 slas e cdnd
SIS i Yl Sl 95 4 o b oo
o5 Jase el s agrlye sy Sans oV Cnio
Sl 5> P e e bild rizes
il Sl s (ol S5 5l Wil o LT (23t
00ls Corenl 4LBdS 5l i J S oSl 4 Wb

5 oot ol Lags Wil e ol aslllas 14 55

€99

ARV PR TS LD VIl CRRVESRNATA g VA AN
Sl glallas #3555 ol asdlae ;o ((TA) wel
LU cplplo ol caws @ 5l ool asg &l poss
OB ek 4z o Sl 80 Gl psite (o (29>
(YY) 3,)5en g Elbasi aslllas ;o .awl cows @
S ) (2led el i Soe b oS 5
bl 2 (g 5 (oS5 e omae —on> (JUE o5
J48 (5l5 ools laps 5l 5l eolatul b (5 egl
s s sl Neural Network [Naive Bayes
E5 J48 o, 5l sslatwl jo a5 0g Oygo oyl
VY g oled slacdl gl Jaw gl g U
Naive g, ;0 0wl Caws ay /e F g [+ YF ooV
@ glyd sbadl gileJae ln > 5 Bayes
50 el Cawd v g cNE e[ PF N LS
&3l sl s & 5 Neural Network o 5431
ae g [ BV YR N e e clacdl
Naive J48 sla g, QS Como ol H0 0wl Cawd
cél s5le Joe cq> Neural Network 4 Bayes
ol Cews 4 LAVID o TAFIO JABID i 5 4 il
e 0353 Y Lions Elbasi axlllas 4 Uas 5 (F9)
Fod JB e 25l lagsladas yol> adlas o
o)Ken ¢ Majumder aslas o 3554 s 55
G5 ooy LSS 05 Gua L oas (Y-VY)
Expectation Maximization : Jols & U g0
Linear  Vector K-means (EM)
Self Organization .Quantization (LVQ)
Slas b glS ools slaSaSs 3 Map (SOM)
Instance- based (IB) Naive Bayes : J.Ls
Radial Back Propagation Network (BPN)
Sl s 5loJaw cu> (Basis Function (RBF)
OB asly jo (g ymgal slaosls leolawl b olsads el
A opl 4 pols dsdlas ailes 0 ol ploxl (glad >
s 52 4 6olS ool slapi ;s ples &S winw
Vb Cw S8as 5 6,55k oenl; (555 sl RBF
Coro i gl addllas o (00) waes oo plas |

11€e 1 a3l /W oyladd /11€ ala (5 iasl § Cublagy aslilind


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

3 Bop odisl caSamgh 40 a5 cusl (A=)

0l y o gal A Hlo,S S psle oBiils Cudlw
gl Sl 5 lacolex 5l G G ol

PR PERCRISINCEISN IS TP L4 N-E S
S 00,5 SeS by asdlas cpl o a5 SLS S

oled oo

REFERENCES

1. Esmaeili R, Zare S, Ghasemian F, Pourtaghi F, Saeidnia H,
Pourtaghi G. Predicting and classifying hearing loss in
sailors working on speed vessels using neural networks: a
field study. Med Lav. 2022;113(3)

2. Dobie RA. The burdens of age-related and occupational
noise-induced hearing loss in the United States. Ear Hear.
2008;29(4):565-77.

3. Concha-Barrientos M, Steenland K, Priiss-Ustiin A,
Campbell-Lendrum DH, Corvalin CE Woodward A, et
al. Occupational noise: assessing the burden of disease
from work-related hearing impairment at national and
local levels: World Health Organization; 2004.

4. Zare S, Hasheminezhad N, Sarebanzadeh K, Zolala E
Hemmatjo R, Hassanvand D. Assessing thermal comfort
in tourist attractions through objective and subjective
procedures based on ISO 7730 standard: A field study.
Urban Clim. 2018;26:1-9.

5. Kazemi R, Zare S, Hemmatjo R. Comparison of melatonin
profile and alertness of firefighters with different work
schedules. J Circadian Rhythms. 2018;16.

6. Zamanian Z, Kakooei H, Ayattollahi S, Dehghani M. Effect
of bright light on shift work nurses in hospitals. Pak ] Biol
Sci. 2010;13(9):431-6.

7. Rostamabadi A, Zamanian Z, Sedaghat Z. Factors
associated with work ability index (WAI) among
intensive care units'(ICUs’) nurses. ] Occup Health.
2017:16-0060-OA.

8. Alimohamadi I, Soltani R, Azkhosh M, Gohari M, Moosavi
B. Study of role extroversion of caused by traffic noise
on mental function of the students. Iran Occup Health.
2011;7(4):7-0.

9. Rahmani R, Aliabadi M, Golmohammadi R, Babamiri
M, Farhadian M. Body physiological responses of city

bus drivers subjected to noise and vibration exposure in

1110 130 /W a)ladds /11€ sl )5 gies) g Culbblagy aslilnd

ohBas g g)lj slow

Sloo Shoe 392 3 Jgo 58 maly ! sl cuilag
iy plnl > 50 QTS Al loog 5 Sl

2,5 )18 eolazwl 0,90

oled a4 ciagh b Job adlas ()

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

working environment. Heliyon. 2022;8(8).

Bar-Tal Y, Shrira A, Keinan G. The effect of stress on
cognitive structuring: A cognitive motivational model.
Pers Soc Psychol Rev. 2013;17(1):87-99.

Rahmani R, Aliabadi M, Golmohammadi R, Babamiri
M, Farhadian M. Evaluation of cognitive performance
of City bus drivers with respect to noise and vibration
exposure. Acoust Aust. 2021;49(3):529-39.

Hygge S. Classroom experiments on the effects of
different noise sources and sound levels on long-term
recall and recognition in children. Appl Cogn Psychol.
2003;17(8):895-914.

Cui B, Wu M, She X. Effects of chronic noise exposure
on spatial learning and memory of rats in relation to
neurotransmitters and NMDAR2B alteration in the
hippocampus. ] Occup Health. 2009:0902160059-.
Lowden A, Kecklund G, Axelsson J, Akerstedt T. Change
from an 8-hour shift to a 12-hour shift, attitudes, sleep,
sleepiness and performance. Scand ] Work Environ
Health. 1998:69-75.

Hahad O, Bayo Jimenez MT, Kuntic M, Frenis K, Steven S,
Daiber A, et al. Cerebral consequences of environmental
noise exposure. Environ Int. 2022;165:107306.

Arjunan A, Rajan R. Noise and brain. Physiol Behav.
2020;227:113136.

Gawron VJ. Performance effects of noise intensity,
psychological set, and task type and complexity. Hum
Factors. 1982;24(2):225-43.

Chraif M. The effects of radio noise in multiple time
reaction tasks for young students. Procedia-Soc Behav
Sci. 2012;33:1057-62.

Zare S, Ghotbi-Ravandi MR, ElahiShirvan H, Ahsaee
MG, Rostami M. Predicting and weighting the factors
affecting workers’ hearing loss based on audiometric data

using C5 algorithm. Ann Glob Health. 2019;85(1).

Qoo


http://research.kmu.ac.ir/main/cartable.action
http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

1Srede )aals sl y ¥igs Jaloc o3 0)g § Silmlss

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Sim CS, Sung JH, Cheon SH, Lee JM, Lee JW, Lee . The
effects of different noise types on heart rate variability in
men. Yonsei Med J. 2015;56(1):235.

Landstrom U, Akerlund E, Kjellberg A, Tesarz M.
Exposure levels, tonal components, and noise annoyance
in working environments. Environ Int. 1995;21(3):265-
75.

Ishiyama T, Hashimoto T. The impact of sound
quality on annoyance caused by road traffic noise: an
influence of frequency spectra on annoyance. JSAE Rev.
2000;21(2):225-30.

Smith A. Noise, performance efficiency and safety. Int
Arch Occup Environ Health. 1990;62(1):1-5

Stansfeld SA, Matheson MP. Noise pollution: non-
auditory effects on health. Br Med Bull. 2003;68(1):243-
57.

Leventhall G, Pelmear P, Benton S. A review of published
research on low frequency noise and its effects. 2003.

Heidari H. Applying data mining technique in order
to categorize the target users of the Central Library of
Isfahan University of Technology (Studying the motives
and information seeking behaviors of them). Iran J Inf
Process Manag. 2017;33(1):271-94.

Han J, Kamber M, Pei J. Data mining concepts and

techniques third edition. Morgan Kaufmann Ser Data
Manag Syst. 2011;5(4):83-124.
Bakar AA, Othman Z, Ismail R, Zakari Z, editors. Using
rough set theory for mining the level of hearing loss
diagnosis knowledge. 2009 International Conference on
Electrical Engineering and Informatics; 2009: IEEE.

Montes-Jovellar L, Guillen-Grima F, Perez-Fernandez
N. Cluster analysis of auditory and vestibular test
results in definite Meniére’s disease. Laryngoscope.
2011;121(8):1810-7.

Farhadian M, Aliabadi M, Darvishi E. Empirical
estimation of the grades of hearing impairment among
industrial workers based on new artificial neural
networks and classical regression methods. Indian J
Occup Environ Med. 2015;19(2):84.

Noma N, Khanapi M, Ghani A, Mohamad Khir A,
Noorizan Y. Predicting hearing loss symptoms from
Audiometry data using FP-Growth Algorithm and
Bayesian Classifier. Aust J Basic Appl Sci. 2013;7(9):35-
43.

Acir N, Ozdamar O, Giizelis C. Automatic classification

Qo)

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

of auditory brainstem responses using SVM-based
feature selection algorithm for threshold detection. Eng
Appl Artif Intell. 2006;19(2):209-18.

Howard J, editor The business impact of deep learning.
Proceedings of the 19th ACM SIGKDD international
conference on Knowledge discovery and data mining;
2013.

Panetta K. The top 10 strategic technology trends for
2018. Gartner’s special report. 2017.

McCulloch WS, Pitts W. A logical calculus of the ideas
immanent in nervous activity. Bull Math Biol. 1990;52(1-
2):99-115.

Chen H, Engkvist O, Wang Y, Olivecrona M, Blaschke T.
The rise of deep learning in drug discovery. Drug Discov
Today. 2018;23(6):1241-50.

Ramos-Miguel A, Perez-Zaballos T, Perez D, Falcon
JC, Ramos A. Use of data mining to predict significant
factors and benefits of bilateral cochlear implantation.
Eur Arch Otorhinolaryngol. 2015;272(11):3157-62.
Nawi NM, Rehman M, Ghazali M. Noise-induced hearing
loss prediction in Malaysian industrial workers using
gradient descent with adaptive momentum algorithm.
Int Rev Comput Softw. 2011;6(5):740-8.

Majumder J, Sharma L. Application of data mining
techniques to audiometric data among professionals in
India. J Sci Res Rep. 2014:2960-71.

ISO. 9612: Acoustics-Determination of Occupational
Method.

Organization for

Noise  Exposure-Engineering Geneva,

Switzerland: International

Standardization. 2009.

Hojati M, Golmohammadi R, Aliabadi M. Determining
the Noise Exposure Pattern in a Steel Company. ] Occup
Hyg Eng. 2016;2(4):1-8.

Golmohammadi R. Noise and vibration engineering. 3rd

ed. Hamedan: Daneshjoo; 2007.

ISO 8996 / EN28996. Ergonomics — Determination
of Metabolic Heat Production. International
Standardisation Organisation.

Jafari MJ, Naserpour M, Monazzam MR, Saremi M,
Pouragha Shahneshin HR, Jam Bar Sang S. Evaluation
of students’ cognitive performance while exposed to heat
using continuous performance test. ] Occup Hyg Eng.
2014;1(2):1-9.

Taghizade T, Nejati V, Mohammadzade A, Akbarzade

Baghban A. Evolution of auditory and visual working

1€ 10 3l /W0 a)Laidd /11€ sla (5 lay) g Cublagy aslibnd


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html

[ Downloaded from jhsw.tums.ac.ir on 2026-06-23 |

[ DOI: 10.18502/jhsw.v14i3.18291 ]

46.

47.

48.

49.

50.

51.

52

memory in primary school-aged children. 2014.
Rumelhart DE, Hinton GE, Williams R]. Learning
representations by back-propagating errors. Nature.
1986;323(6088):533-6.

Bartunov S, Santoro A, Richards B, Marris L, Hinton
GE, Lillicrap T. Assessing the scalability of biologically-
motivated deep learning algorithms and architectures.
Adv Neural Inf Process Syst. 2018;31.

Livingston E. Implementation of Breiman’s random forest
machine learning algorithm. ECE591Q Mach Learn J
Pap. 2005;1:13.

Wu Q, Ye Y, Zhang H, Ng MK, Ho S-S. ForesTexter: An
efficient random forest algorithm for imbalanced text
categorization. Knowl Based Syst. 2014;67:105-16.
Larose DT, Larose CD. Discovering knowledge in data:
an introduction to data mining: John Wiley & Sons;
2014.

Machi MS, Staum M, Callaway CW, Moore C, Jeong
K, Suyama J, et al. The relationship between shift work,
sleep, and cognition in career emergency physicians.
Acad Emerg Med. 2012;19(1):85-91.

Belojevic G, Slepcevic V, Jakovljevic B. Mental

1110 130 /W a)ladds /11€ sl )5 gies) g Culbblagy aslilnd

53.

54.

55.

56.

57.

58.

ohBas g g)lj slow

performance in noise: The role of introversion. ] Environ
Psychol. 2001;21(2):209-13.

Carter NL, Beh HC. The effect of intermittent
noise on vigilance performance. J Acoust Soc Am.
1987;82(4):1334-41.

Irgens-Hansen K, Gundersen H, Sunde E, Baste
V, Harris A, Brétveit M, et al. Noise exposure and
cognitive performance: a study on personnel on
board Royal Norwegian Navy vessels. Noise Health.
2015;17(78):320.

Szalma JL, Hancock PA. Noise effects on human
performance: a meta-analytic synthesis. Psychol Bull.
2011;137(4):682.

Zokaei M, Ali MI, Abareshi F, Flahati M, Faghih NTY,
Khajevandi AA. Study of cognitive dysfunction in
exposure to traffic noise. 2017.

Pierre MS. The effects of noise and time pressure on
cognitive performance: Northern Kentucky University;
2009.

Alimohammadi I, Mehri A, Sadat S, Akbarzadeh A,
Hajizadeh R. The effects of traffic noise on drivers

cognitive performance. Iran Occup Health. 2015;12(2).

Q0P


http://dx.doi.org/10.18502/jhsw.v14i3.18291
https://jhsw.tums.ac.ir/article-1-7032-fa.html
http://www.tcpdf.org

