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Background: Cold executive functions, working memory and cognitive flexibility are among the
main cognitive functions that play a role in attention deficit/hyperactivity disorder. Cognitive
rehabilitation has been proposed as an efficacy and non-pharmacological treatment method in
improving and promoting cognitive functions in a wide range of mental and behavioral disorders, but
until now, the efficacy of cognitive rehabilitation of inhibitory control on the cold executive functions
of children with attention deficit/hyperactivity disorder has been less studied despite the importance
and necessity of improving and strengthening these structures.

Aims: The purpose of this study was to investigating the efficacy of inhibitory control cognitive
rehabilitation on cold executive functions such as working memory, cognitive flexibility in children
with attention deficit/hyperactivity disorder.

Methods: The research design was semi-experimental with a pre-test, post-test and follow-up plan
with a control group. The statistical population of the study included male and female students of 7-
12 years of elementary school in Tehran in the academic year 2020-2021 who were suffering from
attention deficit/hyperactivity disorder. The statistical sample included 30 students who were selected
by purposeful sampling, they were randomly assigned to the experimental and control groups. The
SNAP Questionnaire (SNAP-1V, Swanson, Nolan and Pelham, 1980), the Computerized Previous
Multiple Stimulus Test (N-BACK, Kirchner, 1958) and the Wisconsin Computerized Test (WSCT,
Grant & Berg, 1948) were used to collect information. For data analysis, mixed variance analysis
method with repeated measurements and SPSS», software were used to analyze the data.

Results: The results showed that there is a difference in the performance of the experimental group
and the control group in the components of active memory and cognitive flexibility (P<0.05).
Conclusion: According to the obtained findings, it seems that structured tasks aimed at strengthening
interference inhibition and response to improve cold executive functions, Working memory and
cognitive flexibility help students with attention deficit/hyperactivity disorder.
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Extended Abstract

Introduction

Attention-deficit/hyperactivity  disorder is a
neurodevelopmental disorder characterized by a
persistent pattern of inattention, hyperactivity, and
impulsivity that interferes with performance or
development, and these behaviors are more severe
and more frequent than those typically seen in
children of a similar developmental level. (Statistical
Manual of Mental Disorders, 5-TRth Edition, 2022)
Epidemiological studies indicate that attention
deficit/hyperactivity disorder occurs in 7-8% of
children and 2.5% of adults (Sadock, 2015). In
explaining the causes and management of this group
of children, various approaches and factors have been
investigated. One of the important things investigated
in this disorder is executive functions (Poon, 2018).
Executive functions refer to top-down voluntary
neurological processes that are involved in the
conscious and guided control of thought, emotion and
behavior (Veloso, Vicente & Filipe, 2020), for this
reason, in some definitions, it is also referred to as
self-regulation  (Skibbe, Montroy, Bowles &
Morrison, 2019). One of the proposed models for the
organization of executive functions is the distinction
between the control of stimuli related to emotion or
reward (hot) and purely cognitive stimuli (cold)
(Ward, 2019; Nemeth and Chuster, 2020). According
to this theory, cold executive functions include
processes such as active memory, inhibitory control,
and cognitive flexibility, which in terms of the
anatomical location of the brain mainly include the
activity of the dorsolateral prefrontal cortex, and
warm executive functions such as decision making
and time perception, which mainly include the
activity of the frontal cortex. It is the orbitofrontal
frontal and medial ventral prefrontal cortex (Schulze,
M., Coghill, D., Lux, S., & Philipsen, 2021; Sonuga-
Barke, Cortese, Fairchild & Stringaris, 2016; Zelazo,
P.D., & Carlson, 2012; S Sonuga-Barke, Bitsakou &
Thompson, 2010).

In the present study, the main and central functions of
cold, i.e., inhibitory control, working memory and
cognitive flexibility, are the targets, because several
studies have shown that the symptoms of
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hyperactivity and attention deficit are strongly related
to executive function deficits and can be a predictive
factor (Silverstein et al, 2020).

Some studies show that working memory
impairments are more related to inattention
symptoms, while others find them more related to
hyperactivity/impulsivity symptoms (Kofler et al.,
2019); But undeniably, impairments related to
working memory can have a profound impact on a
variety of functions such as academic achievement
(Simone, Marks, Bédard, & Halperin, 2018), emotion
processing (Groves, Kofler, Wells, Day & Chan,
2020), intelligence fluency (Brydges, Ozolnieks &
Roberts, 2017), reading comprehension (Friedman,
Rapport, Orban, Eckrich & Calub, 2017), written
expression (Eckrich, Rapport, Calub & Friedman,
2019), mathematical skills (Friedman, Rapport,
Orban, Eckrich & Calub, 2018) and have an
understanding of theory of mind (the ability to
consider another person's perspective) (Schneider,
Schumann-Hengsteler & Sodian, 2014). These
findings highlight the importance of having a high-
functioning working memory system.

Cognitive flexibility, or the transfer and shifting of
facts or situations, is a core executive function that
includes the ability to quickly and effectivenessively
shift back and forth between mental sets (Irwin,
Kofler, Soto & Groves, 2019); Which is consistent
with another structure called psychological
flexibility, which means adjusting behaviors in
response to environmental changes with the aim of
personal  well-being (Dawson &  Golijani-
Moghaddam, 2020). Developmental studies have
shown that among the executive domains, cognitive
flexibility appears later and has a longer development
course until late adolescence (Cepeda, Kramer &
Gonzalez de Sather, 2001).

Based on the theory of response inhibition and
according to the neurodevelopmental foundations of
this disorder, it can be said that the main executive
function of inhibitory control as the central defect of
ADHD symptoms can play an important role in active
memory and flexibility, so one of the approaches that
can be used to strengthen and train inhibitory control
pointed out, the therapeutic approach is cognitive
rehabilitation, which due to the non-observance of the
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principles governing drugs as the first line of
treatment, the side effectivenesss of drugs and the
search for alternative and complementary treatments
(Ogundele & Ayyash, 2021, Brikell et al., 2019) in In
the last two decades, it has received a lot of attention
because it is a non-invasive treatment, without side
effectivenesss or anxiety (Veloso et al., 2020; Davis,
Bower & Kollins, 2018).

The current research seeks to answer this basic
question: Is the intervention approach of cognitive
rehabilitation of inhibitory control effectivenessive
on the cold executive functions of children with
attention deficit/hyperactivity disorder such as
working memory and cognitive flexibility?

Method

The method of the current research was a semi-
experimental type of pre-test-post-test, follow-up
with the control group. The statistical population of
the research included all the 7-12-year-old male and
female students with attention deficit hyperactivity
disorder in the elementary school of Tehran in the
academic year of 2020-2021. Statistical sample size
(using Gpower software, test power 0.80,
effectiveness size 0.5 and alpha 0.05) was estimated
to be 15 people in each group (experimental and
control). The studied sample was purposefully
selected from the students of elementary schools of
the 5th district of Tehran.

The criteria for entering the research include being in
the age range of 7 to 12 years, having a diagnosis by
a psychiatrist or clinical psychologist for having
attention deficit hyperactivity disorder, not suffering
from other obvious psychological disorders as
diagnosed by a clinical psychologist who has
completed comprehensive child psychotherapy
courses. It is based on the diagnostic and differential
interview according to the criteria of (DSM-5),
unwillingness to take drugs related to attention
deficit-hyperactivity  disorder, not receiving
psychological interventions at the same time, having
the desired cut score of the researcher in the SNAP
questionnaire (SNAP-1V). Having the informed
consent of the child and parents to participate in the
research and having at least basic computer literacy.
Exclusion criteria included failure to follow up
treatment sessions for more than two consecutive
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sessions, receiving psychological, behavioral and
pharmaceutical interventions during the research and
unwillingness to continue treatment.

The SNAP Questionnaire (SNAP-IV, Swanson,
Nolan & Pelham, 1980), the Computerized Previous
Multiple Stimulus Test (N-BACK, Kirchner, 1958)
and the Wisconsin Computerized Test (WSCT, Grant
& Berg, 1948) were used to collect information. For
data analysis, mixed variance analysis method with
repeated measurements and SPSSjs software were
used to analyze the data.

Results
A total of 30 male and female students aged 7 to 12

participated in this study. There were 9 boys and 6
girls in the experimental group and 8 boys and 7 girls
in the control group. The mean and standard deviation
of the age of the participants in the experimental
group were 8.20 and 1.52 years, respectively, and in
the control group were 8.40 and 1.35 vyears,
respectively. The type of disorder of 15 people in the
experimental group and 15 people in the control
group was attention deficit hyperactivity disorder
(combined type).

The results of the analysis of variance with repeated
measurement in explaining the effectiveness of the
evaluation of the cognitive rehabilitation
effectiveness of inhibitory control on the working
memory and flexibility of children with attention
deficit hyperactivity disorder are shown in Table 1.
The results of Table 1 show that the implementation
of cognitive rehabilitation of inhibitory control,
working memory and cognitive flexibility of children
with attention deficit hyperactivity disorder has
significantly affected.

Also, the results of Bonferroni post hoc test showed
that the difference between the average scores of the
correct answer and reaction time in the N-BACK test
and the correct answer, total time and inhibition error
in the Wisconsin test in the pre-test-post-test and pre-
test-follow-up stages is statistically significant. But
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the difference of those averages in the post-test-
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follow-up stages is insignificant.

Table 1. Results of analysis of variance with repeated measures

sum of error sum of .

variable Component effectivenesss F P n
squares squares
Group effectiveness 2570/68 3133/16 22/97  0/001  0/451
correct answer effectiveness of time 1092/27 2723/07 11/23  0/002  0/286
interaction effectiveness of
. - 1879/02 4806/58 10/95  0/001  0/281
working group x time
memory Group effectiveness 139117/70 284926/81 13/67  0/001  0/328
iy effectiveness of time 108735/53 247291/09 12/31  0/002  0/305
Interaction effectiveness of 1 3619/54  5pgaso/es 7006 0/002  0/201
group X time
Group effectiveness 1554/18 6425/64 6/77 0/015  0/195
correct answer effectiveness of time 224/04 2842/33 18/76 ~ 0/001  0/401
interaction effectiveness of
group x time 1463/02 5241/02 7/82 0/001 0/218
Group effectiveness 329891/54 376831/13 24/51  0/001  0/467
cognitive total time effectiveness of time 174353/46 378852/67 12/89  0/001  0/315
flexibility interaction effecFlveness of 299351/32 616837/48 1359 0/001  0/327
group x time
Group effectiveness 224/04 510/58 12/29  0/002  0/305
Residual error effectiveness of time 138/02 236/33 16/35  0/001  0/369
interaction effectiveness of
; 170/16 601/82 7/92 0/001  0/220
group x time
Conclusion the effectiveness of cognitive rehabilitation on

The purpose of this study was to investigate the
effectiveness of inhibitory control cognitive
rehabilitation on cold executive functions: working
memory, cognitive flexibility in children with
attention deficit/ hyperactivity disorder. The results of
this research on the variable of working memory
show that cognitive rehabilitation of inhibitory
control can have a significant effectiveness on the
working memory of children suffering from attention
deficit hyperactivity disorder.

This result is similar to the findings of similar studies,
the effectivenessiveness of cognitive rehabilitation on
improving working memory (Ayozi et al., 2023); the
effectiveness of inhibitory control training (Aydmune
et al., 2019); The effectiveness of inhibitory control
training with statistical samples of normal children
(Zhao et al., 2018); The effectiveness of computer-
based cognitive rehabilitation on improving
executive functions (soltanipour, parand, hasani
Abharian, sharifyazdi, 2021); With the effectiveness
of computer games on sustained attention and active
memory (Isanejad Bushehri, Dadashpur Ahangar,
Salmabadi, Ashoori, & Dashtbozorgi, 2016); The
effectivenessiveness of cognitive computer games
(Abdi, Arabani Dana, Hatami & Parand, 2013); with
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working memory (Capodieci, Gola, Cornoldi & Re,
2018), consistent with the statistical sample of ADHD
children and it is inconsistent with the researches of
Enge et al. (2014), Thorell et al., (2009), which can
be due to the difference in the nature of the task, the
duration of training, or the nature of the studied
population in the researches (Zhao et al., 2018).

Also, the results of the present research on the
variable of cognitive flexibility show that inhibitory
control cognitive rehabilitation can have a significant
effectiveness on the cognitive flexibility of children
suffering from attention deficit hyperactivity
disorder.; Najian, A., & Nejati (2017) with the
effectiveness of movement-based education; Abdi et
al. (2013) with the effectivenessiveness of cognitive
computer games on cognitive flexibility with a
statistical sample of ADHD children and with the
research of Zhao et al. (2018) and Volckaert & Noél
(2015) is consistent with the -effectiveness of
inhibitory control training on cognitive flexibility
with a statistical sample of normal children. Also, the
research of Irvin et al. (2022) aimed at investigating
the effectiveness of active memory training and
inhibitory control on the cognitive flexibility of
ADHD children also showed that inhibitory control
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has a greater effectiveness on flexibility and transfer
than active memory training, which is also important
in this research. Inhibitory control is considered.

One of the limitations of the present study was the
study of the combined subgroup (ADHD-CT) and the
lack of study of attention deficit (ADHD-IA) and
hyperactivity (ADHD-HI) subgroups. Therefore, it is
suggested that other subgroups are also studied or
compared, and also longer follow-ups can be
considered for future studies. Overall, the results
showed that the inhibitory control rehabilitation
package, which includes tasks (in the form of games)
structured with the aim of strengthening inhibitory
control, helps to improve the performance of students
with attention deficit/hyperactivity disorder in the
field of cold executive functions (working memory
and flexibility) and can It should be considered as a
complementary treatment along with psychological
and drug treatments.

Vol. 22, No. 123, June 2023

Ethical Considerations

Compliance with ethical guidelines: This article is taken from
the doctoral thesis of the first author in the field of psychology
at the Islamic Azad University of Karaj branch. The present
research has obtained the <code of ethics of
IR.IAU.K.REC.1400.058 from the ethics committee of the
Islamic Azad University of Karaj branch. Also, in order to
maintain compliance with ethical principles in this research, it
was tried to collect information after obtaining the consent of the
participants. Also, the participants were assured about
confidentiality in maintaining personal information and
providing results without specifying the names and
characteristics of individuals.

Funding: This research was done without the financial support
of any public or private institution or organization.

Authors’ contribution: The first author of this article as the
main researcher, the second and third authors as supervisors, and
the other authors as advisors in this research.

Conflict of interest: The authors declare no conflict of interest
for this study.

Acknowledgments: We would like to thank all the dear
students, parents, and school principals who helped us in the
implementation of this research.

617




> liily y pols aloxo

YEVF_F5rA g ALY IYFO-YFSY sl LY

Homepage: http://www.psychologicalscience.ir

PSYCHOLOGICALSCIENCE

28 (FEbo G paySlanl 5 Jd A8l 3 pw (221 SO S » Soles ST (FSbe (SIS (S gl (e

iSO Bl 4 g5 Sgmes” JMS1 (5118 OS5

2 Jlogur gl Al ¢TI g o ™ i ol e a2 0 ¢ Slow W9l ¢ (Faalls s Jgk

S R = &5l (S ol e enlitilyy 6 55 (6 il
Ol S et 313T ol e S ol ¢ gliilyy 03 8 slysled Y
Ol S ol 31T o&ils ¢z S ol o gkl 05,8 Slusliul ¥

Ol e S el SI5T oils ¢ S ol etadn alitilyy 05,5 5lsbad ¥
Ol e S ol 35T oils ¢z S ol o5k 03,8 bkl

o>

Pl Olasin

55008 Il 3 & s bt ol slas S, der I bt (g pdicslanl g b Al c3 ol 2 slas S, idino )
53 b slas SIS LUl 5 30 53 galo i 5 fie Slays by SN Olsea (S Aduily s B S0y 4 5
3o @l BB SO oler SRS el Shals Al el e ae (B 5 Gl YN I ay b
el 45,51 Saalllan 3 50 2SS Oyl 4 5 3 geaS SNl 6lyls OS5 S

Sy Olanil ol bl il s o gl 2l Sas SIS (solge I 2S7 (s 2ol (5 Sl ey p ol g oda iB0S
g S0y Pl g 5 5aS IVl glyls 085S s gl

15T ls Jals a3 6sbT anale 3 0l 03,5 L 6,8 5 0pm5Tm cOp3T b g5 51 oulaiTans 2oss b 1895
S gm i3 gy (S D353 00 5 5 genS IV 4Den 3 V0V F0 Y ot S 53 018 e ol e JL VY BV ey
s o Sl ol 8 5 23T ey S 3 solas jsbay 5 s Sl Aadis (5,8 6 ged Loay b aS 3 jaaT BT Jols g LT
N-BACK) iy &5 joen L (glailly O 55T «(V4A clehy 5 OV 55 0 gl s SNAP-IV) il ol 51 ileUbo| @,ch- &l
el 05057 51 55 Wosls o g0 25 (gl 2 .k e3lizul (VAFA 65, 5 31 WSCT) el 5 e1L1) 050 5T 5 (VAOA (i S
A5 03Lizal SPSSy i 3lp 5 5 5 S G S 311U asenT uili,l

3yl5 5y sl ks (g pdolaml 5 Jlab dlible glaad so 55 o 05 & 1leiT 058 5 Shas 5 sls Olis = sl
(P> +/20)

5l il 3 ol 2l (Sl SIS 3 0 Gl 5 S Hlee S ok b el L G sy o S 4 18 g A

A 0 ST I i 5 el IVl b 0l 5T R el (g dy Callans]

Wlie £g
SR

(e Ao 46
VEOAY/YY (il s
VEY/0N YA e S50
VXYY

VEOY/F/) s L

0 31 guds”

o - P
(olge d S

o gl slas S
Jled alal>

&SO;}/A:,-}S:},A{JMI

Sl SHE 5 solee IS ol idil s side Bl c p O0F0Y) dal Gle g cnlga 5 €l ‘Jf\:}.w fos A sl (lay ¢dsu 5 sallis low o bl
.9‘"?—9\‘"‘\“‘0)\.&‘(})3%3)})‘&5&@\})(}1&@L%Q}P/@j)ﬁdm‘éb‘)og:}{))?uéﬁ%dw‘jdwﬂﬁbwﬂ&‘ﬁ‘

AP Y ()‘Jf) JL@;. JYY AJL;.CZ Lr).:‘gc,.“._.i 693 L‘;::Ld;/;),a}lc 4120

g oS

Bahrami_h3@yah00.com :asbl, .01 51 ¢z S ¢ oodal 53T ol 87 domly ¢ sliilyy 03 8 5lsbid ¢t ool gy s o 1 G by 93 DX

1AL

FAVYYRVE YYD © il



VFoY (J‘JJ’-) )L@. AYY c)u Y 09> 46‘:"—‘;&3‘}) r}l&d’u J

I 5 5 sadls )l I s

s ol ol s S e i ol 5 (Yo Y a9 Ead Y014
Gl 5 Tl J S Sdle il Wl SbanT 3 el
A b Jols Bes i oSCa 50T oo i3l o iy 0 ¥
RENG SPGB NI PN
ol 28 ol ol Ges &7 Sl Oloj ST sl S S s
) Sl Gle oS5 Sl 8 Iy il Gl
5 Al b G WS Bl 0N ol 5 WS S S
5 S L S LBl YV Y 0 5dyl87 5 555 Y NF ey s 2l
D555 53 Cams o8 ol Gl SLE (YN Ol
St 1 Sl O 5 48 o 8 s ) Ol b5 sl
2l o3| oz glas Shas 3 ol 2l Glas S5 5 45 s
SR 53 VeV 0 a5 L) S o Gt L 0Ll
(Solee S Wl ol ol glas SO 51 sy ol Keags s
U5 ciole 5335 psla o5 2) ot (s p g ollanl cled Al
B ) 0Le3 S 5 (Y0¥ b 5 8 a5 a sl Y Y oS
!l g SIS (Y ¥ S Bl g 670V (O, 5 ST
S sl Ol el el s S e b Gosee 5 o
ied i b o o Sien lyls (ol ol 2] glas S
52 ol (VY a3 $STL) s SIS LB - b Ll
(SOler IS (G 3w Gogen 5 ol Glas SUIT GO s
©3daze Olalllas |, 5 el Coda o lid (g pduCollanil 5 Jlab dbbls
oed b Ddda AS 0y ers 35S (Sle S Lol 0L
LB oS sy Gele Lilg e s 2ol daly gl slas S

VYOS 5 ey shes)
ngbaj:és&ab)>45w|¢]b\>gsl§wjl@“@d\a§%l>
o s IS plasil (15 ol S Ol jnke 53 Sleb 6w
5 LT g sl 0y) Sl S s STl eIVl (5,8 L
bl gladie o ST 51 (S (Yere e J 51 5 4 VAVF) oo

dil (55 p G me 3 ler Sl de ) Lles ST s 1y e

4, Cold executive function
5. working memory

6. inhibitory control

7. cognitive flexibility

YRRV
LSl I e il & (S0 ke 535S S
2345 345 et 5 5 HIS 5 I (s pslbe S
S Apls s s )l ol 5 U8 e sl S| iy b s Shee
sshign o> wlin U mhau b 058 55 Yme 8 ol 0T
- e ohles oGl GdNsl (LT 5 pasis gleal))
Sl 0T 51 (Sl ol ;S e Sladllan (Y XY e s it o
Aoy Y0 5058 Ao s ALY 3 iSOy am 5 3 geaS JDast]
O 50513y ¢l ul 53 (Y010 S g5la) das o 55, OVLS 5
Sl E Aoy VA Ly I3yl £ e okl 3 (slanllln )3 (1Y4A)
Olie (28 5 O b & b p0h 25 (p i & Lles S
S a0 OLES sdaze Dlalllas g 31 53 edlplonil dallls 4 by
Slaie 5> S 03 i 5 > g2aS I 3l DUl 5 5 O S
STl she ( Saiol) ible — sla| OO ke dlex | Calzbes
U551 dwyte 3 Shae 3 Il (Yo Yoo bgndly 5 oS5, (il
5358) (S5 ChS S dY0Yr ( JuS 5 gole S (Sl
ool Oleys 5 el cplpl thmes e lols (Y018 01, s
iy aalsl (JUE )5 5 0T 3o b ol gn sl ol i > SN
o 3 (Yo Y G g 5 Ead) 3555 o] e SVM] Lo sl 5 LSS
35n il ol 5 s S5, 03,8 5log 8l Sy ke 5 Jle
WO ol 93 gyt 3550 n 3o g0 5 (S ol 3 515
Tl eSS

S 53 a8 5,05 o lal ol 4 YU I eslyl gt lbcae sl T

4 ol s S5 (YN WOg) Cul

jchyjj)&)\bﬂ)tﬁ)jgﬂb‘cﬁaﬂﬁa‘.\ﬁj mLAlfT
5o soaaa s 4 O 51 Gyl 51 el 53 s e 4 (Yo Y0 cals
Gladute 51 S LY V8 0 s 50 5 3 €555 30 cSl) 355 o0 0L
IS o pla gl s SO asobsle (gl edial)
G B o (Sl a5 (F13) LS54 L 5 Ol & 4l s S8 s

")‘} \Fey cl:_»'u.»;\;« cww\y\ co.}‘ju “5)}; J:.w) Sl (bf.u)

!, attention dificid/Hiperactivity impalcivity (ADHD)

2, Diagnostic and Statistical Manual for mental Disorders, 5
Edition (DSM-5-TR)

3, executive functions (EF)

#14




I 5 5 sadls )l I s

Sl 4 Froly 5o )l by Glas 4 457 Coal ot L,
(VY (pdin GbndS 5 O gmgls) Sl paind o) Oouta b Jams
Lgﬁ.i\ig}tbx‘\ (ol e o 5l Sl sy Ol QJ}»_? Sl
Sy AL Vb o e s bl Ssp S0 (LS
O n 5 K15 dadllae (Yo ) Slugss LI5S 5 sl S dde) 550
O30T oy 8" s (g pdolanil o 55 L, " Olgze L (YA
5 S Jelge s 0lis cdd Sbsl il s S (il
Wlar e M o ST s g dOledl (S5
ot 3 dallas &S5 Ll OLES 1) alie SIAARARY) OLen 5 I3l
DMt 5 1) Jow gie gty S o101 b o ld (6 s Oollanil 2 50
LY N O 5 cps 5 1) ol 03ls Olas 2SO g 53/ d 55 3 50
S ol diine 355 (5153 glsl & e b L (148Y) IS
IS gl 55,8 53 el (S0 4 g 5 seS Il s
5 S8 A yea gyla5b e opl 53 A8 o Wiy Lol i s 5len
Wl gl slas SHIS e OT AL paS ol 56T 5 Lol ol o
Gl glo)b Len 5 ods Jgmue gtlis (gl olanl 5 Jlab Al
30l 0> AL 4l SO 5 35S DDl gyl 085
(YY) L 5 (65,m) cOsads T (Y22 (0l s ) s oo S (51554
33 Golge IS lle 5 Canle )50 53 Ldiime 55 Eagl o
380 Sl 5 eSS 30y 1l sy IS 5 S,
(ol 330 pamie T3 S5 Glge & A8 (o slgtin eSS
Sl e T 3 i 51 JSKize 1) 0T (w5 K55 53 8 S5
LS o oo (Sl o 3 4 05l AT 5 oSG () 2 Jols S
51 1 53 Caaglin 5 Jaes b gy el glacS e Jlab S s iile
L ooddesls Lolamtl eliylal T b &K (0) sl &y ol s>
03,5 JoHI b Cdlab L oS e bl 1 L gy s oMbl 55
&S () 5 A8 o Caaglie (5l (g)I55L 5 b Aslke iy 55
wmu,u}sJ;,vu_c),.@ﬁL;ué.ﬂg,t@a&ﬁlsa.u,b;p.u_T;
3015 or 4D 5 gbay oS US o oal 3 Jab Oolal 5 aes gl 1)
b ool Gly b Hles 5 L Sl (STl Hlee S-Sl
&b ol &k alal 1 s S eslatal codiesls A slanT

vJ_\ﬁJ;;JKQKO\)S@J)M&\J|J;>JM@P4{4’.'}”€)

&Y.

okd [ (o3l gy (mile s 5 (2UBS (I domis izl
IS Jalse ple @V o Jolo Olsiear 655 50 i 5 o
SleMbl 0313 15 o s 3 5 Jad el Sledbl Hlge dabs 5 A5
AL s ) 3515 6 a5 28T bl 51 Kis)ge Coda b L e
Jaor 5 3 gS It 53 Jlab bl 2 5 (VFr v p0la )y 5 A
5 B ) el G5 o e e & by AS0y
Jla abasl YNt a5 ias o OLS Sladllas 1 5 5 (Yoo V ( WSTT5
A 0T s (51 4 o3 el B o g 5 oM b 2
(T8 O 5 558 sl o ot e (6 SIS b o o5Me
AU Llg e b bl 4 by e SV IS LG e sba bl
31 ¢S e 00 o) (aons 5 ey Aile bas Sas 15l ias
56 P S (s S) Slabeal 335, (YA (ol
S35 YWY Gl s oSsisl (S ) b Jism (Y YOl
G5 O (YWY i ST 5 0bosl Sl ey gl oy ) llas
‘y.\a_})s@béu;owﬁ(\“\‘\coﬁ.xw.é,gjllf‘a)ﬁb«@;\)
):&U}S)&Aié)}:{dfyj(Y~\Acgjllf}@;‘golujlcoij
O3 5 Sin-Ologs LN (s asd oEas 35 b
Lol bl arew (23ls Coeal daadl opl Al axils (Y0OF
L Ao Y0 (6,85 L alllan &S5 mlss S o e 15 YL 3 Shae
55 B 55053 Olimpen (S 0yl 55 5 528 4Man 31 31 45 ko> o
XYY (sl 5 55 el 5) dans oo OLis 1) Jlab bl (glas sueS”
el s S S Kaal " Olgie b (Y018) 0,800 5 55" dndllas s
Pl 55 08555 51 doys A Jleb i 5 4 g el OS5 S 5o
s Ol ) 53487 5 5y 0k Uiy a5 Il (ls o1l 3 ST S
5 s g pduallanl 5 Il 5 Ao ys #Y (Jleb asle s St
ol ol 3 5L ol bl o 5,18 Ao s VA (olrals
sd el s LSOy 4 g 35S I s .U‘}Sdn«féﬁ:
(2bs 5 i @Sl (g (Slisy) il mli (g b oln]
b go b b 55 ol 5 JUsl b o ls g i Collans! (Y2 Y
JEl 5 o o glorale QU5 Jals o8 ol ol ol 2l s Shes K
(3 T) ol (23 (slade gozmn (53 o 5 e 4 il 5 g
S i Oolanit ol 4y 6 3 5t L aS YN ¢y 5 5 g oS

iy S 6= €600 L 0o 1y 0 A (<Ep) 44l W




VFoY (J‘JJ’-) )Lé‘. AYY AJL«..IZ Y 09> cs'b'-w‘}) r}l&d’u J

I 5 5 sadls )l I s

(elid g pdiolanl 5 Jb Al s el 5 AU e gladaly
Sbe ol @S sl I aad pde ()lee IS Lol A
Splyolanl 5 2557 s pdi @t Jol 5 IBsl tlic s
LS (el 5 Gl o) s 5o s Caesl piomed 5 S0
ils Dos b (Gl s SHE e 5 LusB ol suas
o Oloys Olsioa o5l dlslis Cos &S5 4 1y (lge J ST gl
Sy ol s SO el isdls ys JeSe by oyl
Dl S o s Qb /a5 el L O S ), @5le
LT 8l el i o) 0 (2S5l Jis 4 Sl s,
@l s S ol IS s sl s alsie 5 S,
35S Il (gl ls 0187358 s (g s Oollanil 5 Jlab abablo ¢

sl ides Sl S 09 3/ e

K15
hoi pol Pagn g, tOASTCS G0 g g b (G
anelr 35005 05 S (6,80 0505 T = 0m3T i 55 5 sl ST
Mo L VY BV s 5 1555 Ol saT 205 ales ol e tas 5 (s LT
e Il 3 01,85 48 oMl plaie (Jlab o 5 4 5 el S 4
3Y o JIPle Sl eslizl L) bl &g e Sl VF 1
035 2 53 G0 GUWT 5 /8 gisu 31 oo 5 t/AY 03T Ol
s 3ot s 3a3m Biged 3 S 55T L N0 (S 5 D)
el dade eyl Q59T 205 315550 S Mo @ 4 55 L Liadula
@ 35,5 CLES M . Lds sl Ol g5 g 0 dakte S5 9 S5seT
i il (Jl VY BV g els ys czdls 13 Jels e gh
D33/ 4 55 3 geaS D1 03 ls g1y b wlitily) b &S 5500,
amlas plal py (Lils) OYN [aseis C8L)s pds (GAS
ALl saeis L (DSM-5) (clajlne 4 a5 b (3131 5 pmeis
pde (ol oLl 1, 6558 6 Kola,50, ol leeyss S AL
L5l 53 pude (S g/ ar 5 3508 & b gy n Slagyls e 4 e
5o SKiaags hisyee b bjes opdls o okl Ol Olejen
lls 5SS ST Culs, cxals (SNAP-IV) il oliion

Lgl.a)l,_;u..sﬁdLll));qgs\ydélbylsjﬁjﬁjsdfié\j

O3/ 4 5 35S el ) s0e bl Olsiea Hlge 2S5 ol
il ails g p b Oollanil 5 Jlab dbablo 55 1y age L2 Ll o S
Solee IS i550T 5 s (sl Ol o0 65 las S5, 51 (SS 1
warg LS ol gtls asily Slys 3 S, o8 o)lal ol &
Sl oIl Olys Jgl Lot Ol geas gls 5 oS dpol ile ) pute
(S 5 JLESD JoSa 5 o Kol slaileys sl gt 5 Ll
S dr 53550 sl 3l &a3 53 53 (YV4 01 a 5 IS s (YY)
Sl DB 5 5150 0st or g5 b Sloys S 15 ol 8 5
ladbe 53 (YA G 5 a5k cmsls V0¥ OLSan 5 s sls)
sl 03 N A5 seT 6y diml b b d ) 5o Hils iy
Ollasil ool 5 (YA cusle 5 oz ¢ 315) ool 55aT o) 4 o
ST L dase O (WY (s ST 5 ) Gaos s
50, U5 e w ki s s el LS el s 25 5eT
S5k el s L @IS e 1) e s Glas S
S5 03 2013t 5 S Sls oy &S Ol e Lb Jisl
G55 5 Sl DN I ey b 55 L slas STl
—3555l ol TN CSlps 5 s sl ) Sl 0dd e
dalgh 4 Ol o lly pran 53 (Y0 Y Sdguly 5 6K 8 (Wl S
Sew > LS (S0l el Sl S e
OLan 5 swsls Siass (e gl 35 ojlal gl glas S
YA gladle jlanillas YY oo b ol 3 andllas ¢S 53 487 (Y2 Y1)
g A Al lie &K Wl e gl gla b5 eT 45T Ll OLE YA L
Shils 3131 s oy, cbalis zals 5 ol ol sl S, seg
allos calin sbay opomes Bl SOy er g 2 sS SO
Ol b 505 o tassy 5 O0F ) 0L 5 sty ol 3
Sl s et gldliy b il Sld 2s0lS s )
2 LS iSOl S b ST YT (el 5 OLiS 3 ¢ Slni) Sl
Olms 28 (s pdOlanl (5,8 el oll Glas S,
oAb osl) S il s el Il sl 0TS
sl ols iSOl s 31 (Y YY Syl 5 6500 oo Kus
3 LS I sd) RS0 a5 3 g 4 Ve OYLE 5 Jleb
SV ) b g 4T @iy L (VYY (S S5

YN




I 5 5 sadls )l I s

S8 eslizal 3550 5555 SN (gl 6 S 05057 & Ol 5o il
s 5

TS5 a8 s 05051 1 g (6 Ay lanil O ge 3T
S pdaolanl tamiw gl (VAFA) 5, 5 1 S Luy (WSCT)
28 ssh e &yl Sy P O gaT pl 5 el okl slwl oLl
&5 Sl 53 o nls 5 0sdedy o)l cpr Dosen 2l ¥ 0T ),
e s i S5 55 gl o033 25 (ST 55,55 o b
0213 slez 5305 Mo s G )l a oy 6 Juli S
S ol pl (g3 903T aib g 35500 O 4 ool S8 Ol gea T
L;,u?é\?‘gwcw%fuwwﬁ)%ﬁ&@,uwuﬁ
@J}AJTc’c‘uszﬁj‘-\a{..ﬁf el ool ) 5 50 ) sl
6;,:5.af}t@ét”;..x;sdng,:e\w;@ﬁug@ﬁ;)fgp
O Sler sl B sy S Lle Ll s 5l S
s & 535037 45 plildn el sl 5 IS8 K i 4 Lol
@l & A5 o i inyge 68 ol Sl moee fl S
o o A S (S 1 OT s g5 5555 cai o8T S ks 51 5507
5 (S Bl s (gllast (o fly Jold o 355 0 S 35057 51y
Sy gty & Sl oUos laail slaas Juls Dlab sluws .Cnl 0le )
SN i kst (535051 ST 5 ol odh (vt T o go
S bl s gl S5 tns aalsl oty (681 alul  sdnaids
ool tl I el S odias Ol &S 0be5 5008 5 250 o0
Oljen (Y F) B 5 Ompsn S5 ial i 535057 5 Shes
Sozal 5 &N (0S5 03,5 anmlous /AP VU 1y 00T ol liel
(REL>= +/8+) O gllas 53 gtmee 53 15 0 90T Oliabl Sl 55 (Y4 YY)
(Sl S 53 LTSk s b osa3T cnl gl les S 218
VAV (il 5 Slockr (aVl55) ol ot Sl £ IS
(N-BACK) " iy &S joee i (glailly 0 50T dlab abibls O o 3T
i asle Jb Al oLyl gl O80A) o Sy bus
SSews o2 5 Sl S o 03T ol s oS T
Colin Hlas b dbadl e (o OT Sl eslizal (ol e5Y Sledbl

1, computerized previous multiple stimulus test

7YY

(e ande 33 51 G Glaps Slde 6,8 e ol 5 2
Cv\.ﬁj L}:"Aj.}i QL&J DL ‘51‘)‘)‘.)) L;)LZ.QJ &L@\)) Qm’“v\ﬁ c,.élip

De Oleys aslsl 4 JJ“LJ

(<
5 OV 5 (0 gl g Lo 5 sl anliiin y ((SNAP-IV) ' il ol
Sl g gl)l sl e s 5 asdd S (194 gl
ol 5 DSM (lacS™L 53 e b Olejen s sl Jlb
Ab phze Yeod Jl 53 5 e sSl 5 0Sde pLde DSM- IV
S s sl pl (YooY (S gbays 5 Ole ESLa () uil )
IS sl Oldae 5 s o Sl S doly e
ol s sl 53 (Il 5 s el 55 WO sa3T o 53 8
i & by e OT G 48 4 oS Sl 48 VA gyl doliion
I esis 4 bge £9° 4;“,? g g oll I
Slpes ggars Sl oS5 058 5 5 el 6 8 SO It
opon 45 p T e Cas 4 S 5 g el sl
O =Syl a8 Gaio= 5 oa) ses e o e, YL I 5 S
Gl lie ols) 5 el slols lde ol (F =aiean o =L
5 4 5 35S (el ol 93 Glls e ol O3 ol 2l il
SUOYES ss ele 5 /EVOY Ul Jule oS o 8 IS/ Sl
25305051 IS S FL5 S GWT b S o s 1y bl
Colo3 ot /VF g0 /8 ¢ /AV LS 5 a Jb il a5 a8 s wlde
5 Sl cobd s (DLt Ol 3 (YA O K 5 Ko s)
A58 aalous /FA 1y 05037 cpl (S gl (WYAR) Dbl yus
2 i | 5 el (oS 5 Slres S 5 55 i
R 5 B0 P gl 4 il 5 Oledae iy Ko
ilsme 2oy 335 skas /0 o 53 Kaa o8 ol s 51 E
1 0357 bl w5 5 Aol Olaasuse a5 ol 55 0a3T 0!
035 aessd o 5 s S GWT (olosTHL (laosed 5l ealinal |

sk o3 elde cpl les ST 518 VE 5 /8 G/AY S5

1. SNAP Questionnaire
2, Wisconsin card sorting test

iy S 6= €600 L 0o 1y 0 A (<Ep) 44l W




VFoY (J‘JJ’-) )L@. AYY c)u Y 09> 46‘:"—‘;&3‘}) r}l&d’u J

I 5 5 sadls )l I s

b e sa o) iy Dby ad ekl gk sladis y gme
By 5 gid Olael p e 0uSin g5 S 0 o g sl op) ol 0l
(6 St ¢ 8 Al 3 0T idw 35 s i Lgd ol o

el ok LB (YY4) Sl 5 0L Lo

=9 (e
U sl 3 e 35 3 dm bl tash lal Cer
Ol s 0 dibate Sy 5550l 5,050 5Ol Okl iys s 55907
ool 4 an] e 5l e g el Ol Ledda Do) gt A yde i
53 8L IS 5 G b 3l hde Sy ke Sl e S 5 e
(Hisel oS ag 5 Slsly JUST skl sy SISl Lo
3 esls o lly 4 0T laalas 5 IBst ol 3550 3 05Y sl A8T
S o 4 bl 45T Gl tls 5 pllly s wxsldS &S Sl s o
2535 oSS 15 (SNAP-IV) il dalidins jy cliils Sl Eags o
Gl Dyse 53 sl Pl b g aslas 5 il el (b
ooty Y Colgiyn L e g AnT 55,0 3005 sleeS
38 Oysd 9 Ldd gl ab?) bt o)}? 93 55 Sl
23 eLT 06 & s (oialeT ol ol 5 il 23 8 il ke
548 5 auds Ve G;euﬂa,'mou?dfa\w.mrwwu
Sl b zas slaisy dbe sl b Sl doll andar an aon
ol ol ande ¥ s I i PO LY ST e w55
S0 s3T5l oslizal Lol 8 5 2ala3Tos 8 55 2 a8 05057 o dl o
Sl e Lk U5 o e lis (g o allanil 5 Jlab abibl glailyl,
oslizal Lol 8 5 23T es 8 55 pa e ilesTos S 5o alstlke ander Vo
do o 53 A ole &K 5 09Ty A o 43 ol S5 Gla0 53T )
SosTpar Sl 53k aw o bedls Culgns 5 s L5 SR
& (p3gely (51 b el OB AT S5 Sl ke U e 55 ks
S g b0 ol 4 O35S S eslinl 3 5 e s ) o (WIS
S gwd My (AT Gyl b s OBT (slagealy
Sl s LSS oS ES L5 Ol5eT 5l aan (gl IS gl
s a5 Sl desls Sla ey S it (gl ] J3e 31 05057

) s is 0313 Ol gl 5 5 S (6, 03Il b aidecaT il

ol Sy 300 ) o 5 o S 5 0 el 5 O 9037 ol ol 0l 0 3
Ssze Oy geos (Ll la IS L (b glast) sl &S o (g3ldas &S
A alis Do 55 Ll G350l 5 a5h e il amie (o5,
LIS lis 555 Sy 53 5 5 osled dlS (S S a5 s
&Sl opl 6Ol N O - e Hlid Al amis 53 1) 95 o lad
sl 0 33T cpl (s 2 ST 65Tk b ) IS Ao o i (S5 505T
05T ol slasl o b .Sl ol Gl Ole) 5 e Slaguls
3 0S) Sl Jsd 3598 55 OT oloy 5 /AR G +/0F os5dous s
&8 sl > Shae oniw gl N-BACK (S5 (Y + Y 0, Kn
wlqzé))lqu@wj)jbdyﬁ:‘-\sugju):)a.u4::'-[.‘..‘2%[;4)\:“.3
(GIOLl) s 3 ol tagh s (YA (SO 5 T ae (o)
g oBils 53 5, s Slasl pile hasn S e J e

W ok e3lizal i
JAS 5 Slas ¢ 5t 5l (25507 Ry 1) 557 o5 Ls (230 5 sy
(A ol Dl 51l dl 5 Hles (SR Hlee s Jetie ()l
e 5 diadigr clally CadSS jmd Jals &7 5505 e glaibly 2SS
Sl S Olodar @baS Gl ) Ly Sole sl ol ol
S 15 5l 55T 81 8 Sole ST JoH I 5lge 55 50T
il sl NS bl (LI ey lge a5 5eT (6l A (ki
e sl sl Sy 5 sleal, e J ST S5 Il
sl Sl St S 5 28 5 dilas 5 pglte sl Jlge 5 S5
S ke a1+ 53 531 b Ve d:&:ﬁ.p\,u'c.ﬂg)l@
(S e o AS e la bl s 5 ol ] 15 43 FO L ¥
(©3 Doyt dl ke 3k o 515 g s LRSS Jasll) s
5 Al b1y Sy cnlin O &5 5 g TR 5355 o0 plo]
Gl F L0l 53 e o plnil | 0l atdis laill) IS
o pod S 350 i 53 ST 8 5535 45 Gy 005 5 350 o pln
GV a3 CadSS Olen 55 s e 5335 o ST 15 5V 5 A
Sy i35m0 0 S S S SH5005 55,5 2 pa s n e
43 Oy b Ll 57 0 IS 5 358 o0 LSS prbans Oles 03505 0
(6 5 Jobe il (b 53 5 515 (VL A 0 ad) o pllas
5l 4 8515 e (Yoo ) Wsanls 5 (Yorv) Juu c(184Y) IST,L

7YY




I 5 5 sadls )l I s

o okl Ol oKl Amdls e S Vg
5 L VOY SANS b il e ilesT o5 8 s o8 s’ oS 2
AN It g3 S VYO S A Ll 5w ol 65 8 5o
Daler g 35S I ol 05 8 55 L5 00 5 T 65 S s

25 (oS 5 g8 &S

oslinal b slg baosls Culgiyn 5 oAb oslatul sl kel 0501 )
s o SPSSa4 1l 5 |

adl

PO s 03 ALY BV 5 s jaaT 250 ¥r g geza s
/\cobfejjfjajj‘lﬁ-af‘jﬁ‘\c&bjTo)JfJJ.u\.})J{dJLﬁm

S5 9 09031 (WgniT g A 50 4w 33 895 S o (351WSbisl Bf i) (pSilo ) J9rer

65 05057 O30T 55 el 5o e
W/FF) AY/A (AYA) AZINY O NY) 5517+ oiale;T
e =b
QYY) SA/DY (4/9A) #V/YY (V/YQ) PA/2Y oS e
Jlad abasl-
(AO/FR) FEY/A (AY/YY) ¥EV/ A (A2/11) 0N 4/VY ot
_ Sy Ol
(QA/XY) FVV/\ O (¥Y/+¥) FAV/AY (AA/YY) FAN/OF ol 5
@/ A) #NAY (N/AA) ZAIVY (V+/06Y) Fa/f- bt
e s
(1Y/74) ob/0Y (V+/8A) OF/ Y (10/Y4) OY/FY oS STes
(AQ/8Y) ¥FV/YY (V+Y/YF) YO/AY (VVF/¥Y) OVF/4s bt
. Js ol el (g pdiOollan
O¥/R)00Y/VA  (\YZ/VY) 004/VF (11 )/Y+) OYF/A] ol S
(Y/90) 4/Y+ (WANIRYAR (ZAADAT-TANS bt _
) S Kbl sl
(\ZARDAL 7007 (F/0A) VF/YY (/8Y) \¥/f- ol S

S gl o LaT o875l O Julowl 5 ioman (ol 513 o3l 5 )
g 53 el 5 s N-BACK (sl go 3T Sl o 5SS im0
SXes adg e S Cwl OT Kby Clbe cpl o lslias 2700
D55 05057 55 0T Ol jes (gl dtols b uiie wilyls oS (sls o 5le
ssdeee 3551 a8 das o Ol 5 o se O5a)T Ao uomen L
53 il 5 sN-BACK (sla0y 05T Sl joi 5SS o 4y by po 618
Sl e 7 sha (g1 L5 ST a5 ke o s 6s Hloline 000 b
A 2Ll 03 e A o B Y g 55l B Al
DS S L5 5 Shee) Jbb Al (o5lge J 187 o lis sl
DS S s Shae) g lis 6 pdo Collanil 5 (N-BACK 03457 s
|y 2SO 3/ dor 5 5 5008 I (5115 01873 57 (il 5 05057 )3

s e Ol

7YY

2 e bzl ke (23T o3 8 55 oS das o 0L ) Jsr
226,85 50505T s Sl o 53 iS5 sN-BACK 03057 53 2
N-BACK 05057 55 2515 0o 5 a3 050 3T iy al po b ds e
Ll bl 2l il 5 0505 55 IS 0l 5 (S ilalr s gl
o3lizul .5 55 a5 aualice of & 05,5 il jad 53 glie Sk blas o
Lo aley pikee e Sl lyls s 05e5T
5Ol i 0o dley Jals a8t cal el sl 8 3
S g 5wl 0503 31035 o5 gy 2 8 ool o il 1y Ko
Sl s &CA @ b Shguls Lasle 55l s eslizl
0 cb,;\ﬁl‘u\?%},lf,;w&w,N-BACK SO 4a5T
S edeTmsay (laosls w03 Jloji Kol 48l ol o lsline
bty Sl oS sl Olid 5 O 0seT Ao Ll a0 50T OT
93 33 cpeilSs s s N-BACK 05037 53 3l okl Sz 40 Ol s gllast
00 e 53 6,8 5 0sa3T m «0503T S U e aw 3 505 8

Uast (gla il sl ek 45 o 45" das o OLES 4Bl o cConns yl5line

iy S 6= €600 L 0o 1y 0 A (<Ep) 44l W




\Fo Y ()‘Jﬁ))‘.@‘\""o)ud" a)_’.:c‘_;‘liw“g‘)r}'&«l’.c.ﬁ J

Q‘)&aﬁjé}d‘d‘)\edd}:{ @b—Lb,«:@\ﬁ\LthJ;JK}vd)L@ﬁdjL{&u&ow‘j&uj‘wjj
S e N oo 90T @mbs ¥ Jaus
n' p df F s gl Loadl 3o e
YA e /Y N$$ 810 2.l
e e abasl>
YYE /oD Y/YY /A I5VE STy Ol
YD ey /Y v/ /9¥4 e
NISa% ey Y/YY \O/PY SV JS ol s gk Callan]
«/¥OF ey Y/YV /¥ ¥iaiz S Ll s (gl

05T 53 FEV/EY (P=o/eey = o FOF S 5 (slta¥= +/5F9)
S L bty S el ¥ s el lsline (ol
3 b Al (o5len J ST ol (bl s e 2 ) S
L St 5 a5 el DDl Glols 075587 ol (6 4 Oolas]

Aas e Ol

g ol i e Sl (G35 B S s DY il
Oy 5 F=MF# (P=v/00) om'= o /FA0 Sy ldaY= +/910)
3 (F=$/FA P= /v on'= o /¥YF S g glawY =4 /9V8) (1Sl
Sk Gz /PP mmo mul 5 N-BACK 04057
Sy gla¥= /F9Y) S ol «(F= V/FY (P= /e ¥ = 4/x0)
Sullrys gl 5 (F= VY « P= +/o0) "= 0vy

O35 S pydlanil g Jld dbl> g (Sslge J 5 FSUL Liilel (i J1 gl Sl (LS5 T e 33 5 K0 (6 031NN b il sl s @l Y Joue
S 3 Al el ST (8110

n' p F s Sl ysdome pgome Sl £ sazes i ) Laadl 5o P
EOY e/ YYAY FAYY/N S YOV /A 03 8 i !
JYAR Y Yy YVYY/ Y Veay/TY Olejy w51 e
747N IR VIR B RV FA+5/0A VAVA/ Y oujxw{guu LU e
SYYA /NSy YAFAYS/AN AN IV/V 05,5 (e
YD Y YR YEVYQY/+4 )« AVYD/BY Olej i ! STy 0l
SYSN Y e OYAADY/AF WP Y/0F OlejXos 8 ol ide 31
N8 N0 WY PFY0/9F VOOF/\A 03 5 i
SR WS YAFY/TY YYF/f RIS-E e b
UVIA N VIAY OYFN/: Y VEPY/ Y Ol Xy 8 Jlalas 2sw I
SEY /N YED) FVZAYY /Y FYAAL)/OF 055 i
YN /N VYA FVAABY/$V N rAis Olej (L5 1 JS ok s (5 d Collan]
YY) s FYFAFV/FA Yaaro) /¥y Ol xog 8 ol isw 31
VA CT- S VIRS R AL Y+ /0A YYF/ ¥ 03 5 i
VA r U VIS B V2 \irZins WA/ Y 0oy i 51 S bbb s gl
OYYe ey VAY £+ 1/AY e/ 0oy xa3 8 oy idn I
¢ m'= vy j.um?,; sl o (F= VY04 ¢ P= +/ev) 'c..nlg:Ls\ﬂOijAJstkﬁwM;‘&MJ@QW\‘J}&@&

el pl oSl Slolas iS5 0 305T 53 (F= VAY (P= /0y
5 Jbo dbasl (g lge J 1S st ks il gl ol &8 ol 0T KL
L S i 9 am 5 ed I (glyls Q85587 o ld (g dy Collanl

25 F ol aalsl )3 Sl o3l 13 56 Cow lslas Oy e 4

STy 0l s (F= 1230 < P= +/00) « '= 2/YAY) s
sl I5Lna N-BACK (35037 53 (F=V/+# ¢ P= /00X (q"=+/Y4Y)
ool Sl Olixes S alas (idw i) das o 0L ¥ Ul iomen
(M= /YY) S Ol ((F= VAY (P= /00N (M= /A s

Y0




I 5 5 sadls )l I s

.MJ@QU&J‘)‘R|be%))}d}f}é)éo.“&u

Spdyolbal 5 Jlab dabl 4 by e Ol G980 s Oge)]

SpdySlasl g Jld Wbl> » Lol 9 Loy & (Sidu F1 (>9) Sawlio Sl p (9,4 omis Og0iT £ Jgu

Jlaml i e sl 5 Sle Sl Lok bl 3 e
¥ /00 -4/:V 093 om 0557 oy
Y Y/00 -A/BY " SN e il
Ve \ . /ov 6 03037 g Jlsb alssl
/Ny Y#/YY AY/\A Ol O30T i (N-BACK 5545T)
ARY YE/YY AONF 6 Sl iy ATy 0l
Ve YE/AN \/38 s Sl
VIR Y/f0 =\ /FY 05Ty 05T 5
oo \ ~V\/YY 6 05T i e
Voo Y/FE —of 6 03037
ey YY/FA A/ A OsnsTom  Osa5T o _

_ _ 05031) (6 by Collanil

e ¥/ V2 V/AY X 0057 S Js ok s
Voos YA/YY 4/ 6 03037 g (ortos
N +/94 /e 093 om 0551
ey VO ¥/r B 035 e (Sl paglas
Voo “/VA oY L S 0537

Jlam Jdie laegles o SKbe Soslis oy S &glis Laadl 30 JEes
ey \Ads Vo/94 o otabesT e ol
Y5 YA/YY VASY o5 gl 7 STy ol N-BACK
/20 ¥4 AN oI5 bl e ol
oo A4 SYY/04 4\ & ohsbesT Jsok; el
VO /4 Y\ oS ShalesT S bbb gl

(il 5 4 A8 (8 s iy el ) el ol bl S
O 558 orls g pdyolbnl 5 Jlad ababl> (oylge J 28 =l
VUSE i s s 1y GBS0 s g 35S IO Gl
N-BACK (sla0 5031 53 0SS 5 s Shee 4 bgs o slals 50
DL 1y 6,8 5 0505Tm 05T S A o 4w 55 il s

.MD@

7YF

Sole D3l 4 a0 DL ¥ Jgdr )3 S5 ol 03037 b
(e 3oy sN-BACK oyﬂ);u:.{\,;;uj,@w'cwg;,lﬂ
= 03057 S ol e 03 el s 05057 53 6515k sl 5 JST 0L
OT g5 Lol jlstine (s beT Blod & 6,80 — 03037 i 5 03037 s
@l LS 3 T Jsline (6,8 = 0503T e ol 03 oSSl
(ileiT 098 55 oS was e Ol Y S ol ses (Bsp Jsut
5 i s sN-BACK 03057 55 2 55 e oy Ol ad ke
oSl 5 a3l S 05 5 b aslie 53 (6,80 5 0505T e Sl e 5
23 S abl s sl 5 IS 0lej s N-BACK 05057 53 2S5 0L
AR Ly 5 F o dsdr ml Sl @l alS iy Oe)T
35 0dd sloul Sl i &8 das e Ol ) S (glals ged 55 b SSLa

ﬂﬂ:—f}.}a.L&a)LQ‘CAJ«JjLSJL@JdJ:{g;"uW‘J:G;’UJ;‘

iy S 6= €600 L 0o 1y 0 A (<Ep) 44l W




\Fo Y (.)\st'-))‘.e JAYY aJL..i' AANSTE 4‘515-\;&3“” f}l;c\lm J

I 5 5 sadls )l I s

A e g e

e -

fe ctles fos

SSLE (6 gl dlanil 5 Jled Al SlagedT 4 gy (Sl oges ) K

guj.\.g)'u}.fu'qchV?)@A)g-\gd.uqo;jl{@%ﬁa\@x}):
A 3l S5l o855 e e A3 ler Sl Il Al (Yee
& by S il ol JS.&J whdd 5 s g e s ols]
4 Ol Slayis 5 Sos e Sl s (DledbI 20l
33 L OBl 2505 (sl Jlab dlablo s a5 Tl g )l odge
5 8138 (DML I (63 gudoue sl 3gdos ol 5 Sl 53L&
Soler IS5 SO G b 51655 o 6 e g (2l 2l 3 58 A1
Al 4 Lo o b g 05 SSST e 5 BLSI DMl 3555 Ll 57 8
Sing) Flie bl L sguee i b 5 US Hlee 1) Jle
S oy g s Bl LGS e e 1 050 5 (Dl
wau%&uaﬂw@géﬂbyl,@\ﬁwoth
2 6 ol preee S 51 s Ol g lee opl s 055 0
i ysbar (Y00 WOLKs 5 508) Sl odd S jme gn 5 S ot
JAS g 5148 a8 g e 55 Sias 02 5 (1Y) SLsmls
Soler IS Cow Vgeme (sl (g)lajl 5 bl 4 5) 51
AL asls Gl b bl 4 e y3 el See 0355 0 (Slbey S
S ol slas I Cbhle> Cuds s Ll s Uii:o)l:&m.
iy wblsge Ol IS plpl AS o Jee J dbil-
bl 556 e | 45T s e 5 Ll 5 e o (LS il 25 el
OLes 5 0sebT Cpimman ol aBlsyg OB uSeS 4 Jl

S5 o 9 Sm
2 6ol RS (L (235 b Bl gy A R O
O 558 ys o lid (g pdy Oollasil Jlad abadl 03w ol 1 (sl 7,18
abdl> e j3 Eagh opl mos Sed i/ a5 ad IO (gl s
ogbh Wl Golge JES LS (A5 8 das e 0L U
S 09 o 2SI 4 Mae O S b bl s Il
@wlie Ollae Glaasl b e ol Bl adls (g)lolas idw |
ot 0RO 5 bae) ol il s )]
SisaT i YN LK 5 050k T) solge TR 25 eT
3 0558 (LT (slad 5o L (YA O, Kan 5 5813) (S5l d 287
@l s S s 8Ll g (g (LS (SIS s 3
wisu gl O e nca b Obgl e L g slal)
oo YA sy 5 05,8 NE (s plS) sl isuils
Y0 ST 5 Ol b e Flmi) &S o e s 2ol 3T
Wy g ol bbb Sle (i) ol clally glagil sisw I
bos Olgbean (S 05 345 55mS 08555 (gHbT &5ed b (1YY
Ol peenls (Y+40) 0, 5 J, 5 (Y1) 01,00 5 <K sla g5
5 sl Ol Sde (CadSS Canle 5 Sslis s 4 Ll 5 e oS

7YV




I 5 5 sadls )l I s

Sl <3 o e Jsl D wmes 056 L Iyl S e de geea
DB 5 93 dey oo B4 &S Gl Hlge A S &S ol Sl 6 0y
523035 Shee S 585 o ge 5lge JAST EsaT 5 0 00 b o
Sl Kos b g prmpen Bl odd (B (6 DOl WIS
Calibes Dl s b oy iy S5 4 (ol (25015 lain o3 O
3L )3 5 (e e ks 03 87 (b 0308 0 LI OB S 4 (e
Sl S ST s il il e e 3,550
) 8 b as e slaylidy Ll 5 o 45 355 o0 ST plawil > 2t
Sl sl Y 5SS Wl 58 e ol s s e Sl ST o
US ke el 5> S osba B 05T 2 8 5o DB G el
oremen IS 5b 6y ok & ST esdle =W o NP
5 ) Gre sl s G pliolanl &l @l )y T
e o2l OSSOl e Wi 0 55T 6 Il 5 (VY (s
Bl sy 3 S apk 8l s sl sy gleal,
Olgea solge J oS 550 anl p Cute sl idw 315l sdal sl
s (A Olanl 5 Jb abil CaSS (sl oz B sl o) s

sl
(ADHD-CT) S 5 055 o5 anllas ¢ il ta 55 (glaus guous |
Sty 5 (ADHD-IA) w5 ai laes 8 55 adllas pde 5
andllae 350 55 505 slaos S 5 s 5d oo slgiins 1055 (ADHD-HI)
Sl Bl SV Sy crmer 5 4,5 15 amlis
(il oy 31 0L g goma )y 558 435 Jai 53 s T olalllan
o i Codal alylest o (65 LB 53) (oSS ol &7 (g )lge J 28
[0 5 35S WL O3 5aT 201 3ot 2 500 &2 Sl (S0l I 257
Sllasil 5 b dladl-) 5 ol ol Slas SO Laj o (2S04 5
SOl 53 HUS 55 Joa 0leys Ol ey Ll 5 o 5 LS oo ESS (6 0y

2,8 g sy se psls g Ll

YA

Jols &S o)lssl Canle guaitr Jude 53 5 dallae s (Y44)
U 65105k el Faly (515L 5 (gL 65105k ¢ (SThal s5la5k
Wil 1 by ol Sledbl O S 4y oddonls jolamtl 4T 3 K 1,
a5 (Codo 3 S ol @) a0 J5105 b Sl L ST Jleb
ol Jlad sl 5 Hlge J 187 olamst] i saiasolis & LS s
b bl 5 Sl sl b 1 el e ey 55
Syls

Ao o OB (ol (6 Ollanil ke )3 5l (a5 ol o
Sl Ollnil ol ) sba 15 e lee J ST L sl g oS
il Sy g 3peS SNl M OB ks
ook Al lafagh amd b oasl o) 3L adly (g lalae
s olarbe s asily s 3L OFY) 0K 5 b,
OHSKes 5 (s (S = 5 e Sl iS5 L (WF49) Sl
bl g pdyollanl (L glailly lagl (25w 1L (1YAY)
5 (YA OS5 515 J2ass b s ADHD 085S (o bl & 5a
2 Golge JES el il L (Y0) Jg s o)y
ol Olgan 3le 05,8 (6T &g b ol (6 dhCollans]
S s AL (VYY) OLSas 5 s T iass e
OsS abs g pdolanl , golee IS 5 Jb sl 3 seT
Sl lanl ;s mhe i Sl s)lge J S &S 51> 0L 55 ADHD
oo ol 02 oS ks b il s 4 Ced el
el okl 0313 1 3 o 535 90 S)lgr J A el

2 gl fege (LS G pdi Ol gl 5 SO e o
TG ot 55 48 ol S dilal y5 (gllast ¢ il 5 09057
slos 8 g 5 0ple) 35d 5 Sl el
2 A s Tt el LIS (N S s S Ll s
S s 3,15 LI L35 cm tl L ds gazes b S e il
o (S ssboas S (or Joe (5 056 il Dlizmas (ol 0l
O bay) JS Sledbl de gams Hlga Joli 3 S8 pl o3 8 55 toe
S s A gama 655 4 IS b O Jimte (U1 4 gazmn b &S s
Sl oS ol ok iy 5 ik 5 s 2 gz b 0S8 03 5

o M gn (U5 h ol Olgsa) (A8 Sl s sazee

iy S 6= €600 L 0o 1y 0 A (<Ep) 44l W




\Fo Y (J‘JJS-)JLH JAYY oJL..fl' AANSTE 4‘5“\”-\;&3“” f)l;c\lm J

0L 5 (5 sl J g

SN Ol

o ltilsy @S By 5l a5, dlae ol iR g s EUST Jael 31 (594w
WS ol gy el S aely Ol BT oK
ot S dly (Sl 53T o5 Y 4eS” 31 1, IR.JAU.K.REC.1400.058
b ds m Shass ol 5o (G pol il B S & e Dl 03 S
4 pomen 5 bl DEWSES 8 Gilsy L Sl SO 33T g
s 0313 Ol ¢ it Sl Lai 43 g3l 5,503 OB S e S 4
et 5 (93 Oljlo gt sn g Jbo Sola O sy opl i Jb (Sl
el 2l ol

(ol Siags Olgsa die ol Jyl sdiw s (OF N g 5 GO B
bt skl Ol sieas 55 OB W 5 plo 5 Lataly ALl Ol 5o s 5 093 O i 5
bl 88 g nl )

sl i el 5 ol b sl 3 ablie 5L gt O iy i 1 Olin BLS
Olpte 5 p e cpdlly oo 015 50T 205 (oled 5l abws oy 1 SO0 9 43
oS o S (a8 SUS b B ol (sl 53 &S (sl a1 S

£Y4




0L 5 (5 sl J g

&b

CWeS (ol T 4 pasnid sloialy (Yo¥Y) UK 0T (K005, ezl
0L OFY (Glass daw oo 4 3) DSM-5-TR i1,

Olgy ol Lzt

et bl YN Lo conlibas 5 55,55 (gl al o col 5
OB (ilatiadsr O\ ) 53 IR 5 g ulS IO
AVW=AED (YN o Lz
https://doi.org/10.22034/ceciranj.2019.95987
Jelol 3 e (38 i Oy 545 (55 o Ol conkianm 03]
dows Jlab abil> 53 LS glably gl piseT al, dsw
YIA0-TYY (VA Yo 5VF e sl psle
http://psychologicalscience.ir/article-1-1072-fa.html
S o shdu 1 OWAY) 05 ((aly 5 Ol gn ¢ Sloskur 46,55 iVl
5 Gl s (DCS) e Glaemmerlp it (S S
OXl s ol (6,8l IDestl b 0l el ity o lisg b Colans!
VXY DA o, Sl sla 1l
https://doi.org/10.22098/j1d.2018.707
AFr0) dom (6353 o 0 Ol Ol el (s ST 0 cta gume ) 0 Sl
! S S8 e Sy e b ilg b
ooty s i Jam 5 glanb ISl lyls Ol 5l
PPN ()l
http://jcp.khu.ac.ir/article-1-3282-fa.html
A BES L ol (ol gl (rals 031515 o cl 2 0o (5 il
5 Wy b 55 533w p? sl Gl ES AT idw Sl
[ am g 35aS ISl Glyls O3S Ll sla S S S
NN TN VFN Lty o sle dlons 2ST05 55
http://psychologicalscience.ir/article-1-1432-fa.html
M olsldlae 5 Lo,y (Sl da) (oolbss (Mt (lsldl s
SNAP-IV stiarys ol aewilyy Slasin s (\YA?)

FO-08 «(F) A (el tlows . W5 (51 ]
http://rehabilitationj.uswr.ac.ir/article-1-183-fa.html
) I R P R N R . PN
SplOlanl a5 () abbl 35 p LS Gl Glassl
VP (o lina] 05555 anlihas ADHD adus 0858 55  ols

NA-FY(Y)
http://joec.ir/article-1-198-fa.html

ey 2 OF D) D1l il s S0l (oS Ho (o
S dibl) ol >l las SHS s s el en! Ll isdl s
kil g Sk S Gl DT B 3 (Galy 50155k s
(PNl
http://jcp.khu.ac.ir/article-1-3666-fa.html
RS e e e il 5B WY) A Sl 5 s Ol b
o2l I adles Q75 57 (2L (6l Slanil 5 Il o 5 5 5
=N UF) P iy b iy p— cade aolalo g3 Jb i g a5
Y
http://medrehab.sbmu.ac.ir/article 1100350.html
e L 35 6 ol 3 ST s Ol i S
[ar 5 3 508 N adon O 7 ()l adl 554y 5 OS>
B F-OW «(F) VO NYAD ot ledily) o ale oo 1S 0530
http://psychologicalscience.ir/article-1-168-fa.html
Je L(VF++) Blownl g Ol 5 Soslow g b S4B s (56 et
S s b Gladde 05T 105 S Jlab alail &S o1l
AAYE (PR (ot e ks Ol 58
http://jcp.khu.ac.ir/article-1-353 1-fa.html
Lo e« Sy 5 753 w5l Gran ws S sl ocdb G sk
Sl sl S s a0y Esu il (VFY)
I (glyls O3 587 (Bloman J 287 (g s Collanil ngsv:w.a?)
Sy pale oSl Sy odSiil alon . Job i 5 g oS
AYAF-1144 () £0 oo
https://doi.org/10.22038/mjms.2022.64291.3779

References

Abdi, A., Arabani Dana, A., Hatami, J., & Parand, A.
(2014). The effectiveness of cognitive computer
games on working memory, attention and cognitive
flexibility in students  with attention
deficit/hyperactivity ~ disorder.  Journal  of
exceptional children, 14(1), 19-34. [In Persian]
http://joec.ir/article-1-198-en.html

Abramovitch, A, Short, T., & Schweiger, A. (2021). The
C Factor: Cognitive  dysfunction as a
transdiagnostic dimension in psychopathology.
Clinical  Psychology Review, 86, 102007.
https://doi.org/10.1016/j.cpr.2021.102007

American Psychiatric Association. (2022). Diagnostic and
statistical manual of mental disorders, Fifth Edition,
TextRevision. (DSM-5-TR). American Psychiatric

vﬁpgﬁ)fﬁm-ﬁf’ac(ﬁ AN 700 A0 B (=Sl Avdl 1



https://doi.org/10.22034/ceciranj.2019.95987
http://psychologicalscience.ir/article-1-1072-fa.html
https://doi.org/10.22098/jld.2018.707
http://jcp.khu.ac.ir/article-1-3282-fa.html
http://psychologicalscience.ir/article-1-1432-fa.html
http://rehabilitationj.uswr.ac.ir/article-1-183-fa.html
http://joec.ir/article-1-198-fa.html
http://jcp.khu.ac.ir/article-1-3666-fa.html
http://medrehab.sbmu.ac.ir/article_1100350.html
http://jcp.khu.ac.ir/article-1-3531-fa.html
https://doi.org/10.22038/mjms.2022.64291.3779
http://joec.ir/article-1-198-en.html
http://joec.ir/article-1-198-en.html
https://doi.org/10.1016/j.cpr.2021.102007
https://doi.org/10.1016/j.cpr.2021.102007

\Fo Y (.)‘.:J."-)JLE JAYY aJL«...fb Y 093 c‘_;“d-w“g) f}l&ﬂlm J

I 5 5 sadls )l I s

Publishing, Washington DC.
https://doi.org/10.1176/appi.books.9780890425787
Arnold, L. E., Hodgkins, P., Kahle, J., Madhoo, M., &
Kewley, G. (2020). Long-term outcomes of ADHD:
academic achievement and performance. Journal of
attention disorders, 24(1), 73-85.
https://doi.org/10.1177/1087054714566076
Aydmune, Y., Introzzi, I., & Lipina, S. (2019). Inhibitory
Processes Training for School-age Children:
Transfer Effectivenesss. Developmental
neuropsychology, 44(7), 513-542.
https://doi.org/10.1080/87565641.2019.1677667
Babinski, D. E., Mills Huffnagle, S., Bansal, P. S., Breaux,
R. P., & Waschbusch, D. A. (2020). Behavioral
treatment for the social-emotional difficulties of
preadolescent and adolescent girls with ADHD.
Evidence-based practice in child and adolescent
mental health, 5(2), 173-188.
https://doi.org/10.1080/23794925.2020.1759470
Baddeley A. (2000). The episodic buffer: a new
component of working memory? Trends in
cognitive sciences, 4(11), 417-423.
https://doi.org/10.1016/s1364-6613(00)01538-2
Baddeley, A. (2012). Working memory: Theories, models,
and controversies. Annual review of psychology, 63,
1-29. https://doi.org/10.1146/annurev-psych-
120710-100422
Barkley, R. A. (1997). Behavioral inhibition, sustained
attention, and executive functions: constructing a
unifying theory of ADHD. Psychological bulletin,
121(1), 65. https://psycnet.apa.org/buy/1997-
02112-004
Brikell, 1., Chen, Q., Kuja-Halkola, R., D’Onofrio, B. M.,
Wiggs, K. K., Lichtenstein, P., ... & Larsson, H.
(2019). Medication treatment for attention-
deficit/hyperactivity disorder and the risk of acute
seizures in individuals with epilepsy. Epilepsia,
60(2), 284-293. https://doi.org/10.1111/epi.14640
Brown, T. E. (2006). Executive functions and attention
deficit hyperactivity disorder: Implications of two
conflicting views. International Journal of
Disability, Development and Education, 53(1), 35-
46. https://doi.org/10.1080/10349120500510024
Brydges, C. R., Ozolnieks, K. L., & Roberts, G. (2017).
Working memory—not processing speed—mediates
fluid intelligence deficits associated with attention
deficit/hyperactivity disorder symptoms. Journal of
neuropsychology, 11(3), 362-377.
https://doi.org/10.1111/jnp.12096
Bussing, R., Fernandez, M., Harwood, M., Hou, W.,
Garvan, C. W., Eyberg, S. M., & Swanson, J. M.

(2008). Parent and teacher SNAP-1V ratings of
attention deficit hyperactivity disorder symptoms:
psychometric properties and normative ratings from
a school district sample. Assessment, 15(3), 317-
328. https://doi.org/10.1177/1073191107313888

Capodieci, A., Gola, M. L., Cornoldi, C., & Re, A. M.
(2018). Effectivenesss of a working memory
training program in preschoolers with symptoms of
attention-deficit/hyperactivity disorder. Journal of
clinical and experimental neuropsychology, 40(1),
17-29.
https://doi.org/10.1080/13803395.2017.1307946

Cepeda, N. J., Kramer, A. F., & Gonzalez de Sather, J.
(2001). Changes in executive control across the life
span: examination of task-switching performance.
Developmental psychology, 37(5), 715.
https://doi.org/10.1037/0012-1649.37.5.715

Chen, Y. N., Mitra, S., & Schlaghecken, F. (2008). Sub-
processes of working memory in the N-back task:
an investigation using ERPs.Clinical
neurophysiology: official journal of the Internation
Federation of Clinical Neurophysiology, 119(7),
1546-1559.
https://doi.org/10.1016/j.clinph.2008.03.003

Kopp, B., Lange, F., & Steinke, A. (2021). The Reliability
of the Wisconsin Card Sorting Test in Clinical
Practice. Assessment, 28(1), 248-263.
https://doi.org/10.1177/1073191119866257

Diamond A. (2006). The early development of executive
functions. Lifespan cognition: Mechanisms of
change, 210,70-9.  https://doi/10.1093/acprof:
050/9780195169539.003.0006

Diamond, A. (2013). Executive functions. Annual Review

of Psychology, 64(1), 135-168.
https://doi.org/doi:10.1146/annurev-psych-113011-
143750

Dajani, D. R., Burrows, C. A., Nebel, M. B., Mostofsky,
S. H., Gates, K. M., & Uddin, L. Q. (2019). Parsing
heterogeneity in autism spectrum disorder and
attention-deficit/hyperactivity ~ disorder  with
individual connectome mapping. Brain
connectivity, 9(9), 673-691.
https://doi.org/10.1089/brain.2019.0669

Davis, N. O., Bower, J., & Kollins, S. H. (2018). Proof-of-
concept study of an at-home, engaging, digital
intervention for pediatric ADHD. PloS one, 13(1),
e0189749.
https://doi.org/10.1371/journal.pone.0189749

Dawson, D. L., & Golijani-Moghaddam, N. (2020).
COVID-19: Psychological flexibility, coping,
mental health, and wellbeing in the UK during the

7YY



https://doi.org/10.1176/appi.books.9780890425787
https://doi.org/10.1177/1087054714566076
https://doi.org/10.1080/87565641.2019.1677667
https://doi.org/10.1080/23794925.2020.1759470
https://doi.org/10.1016/s1364-6613(00)01538-2
https://doi.org/10.1016/s1364-6613(00)01538-2
https://doi.org/10.1146/annurev-psych-120710-100422
https://doi.org/10.1146/annurev-psych-120710-100422
https://psycnet.apa.org/buy/1997-02112-004
https://psycnet.apa.org/buy/1997-02112-004
https://doi.org/10.1111/epi.14640
https://doi.org/10.1080/10349120500510024
https://doi.org/10.1111/jnp.12096
https://doi.org/10.1111/jnp.12096
https://doi.org/10.1177/1073191107313888
https://doi.org/10.1080/13803395.2017.1307946
https://doi.org/10.1037/0012-1649.37.5.715
https://doi.org/10.1016/j.clinph.2008.03.003
https://doi.org/10.1016/j.clinph.2008.03.003
https://doi.org/10.1177/1073191119866257
https://doi.org/10.1177/1073191119866257
https://doi/10.1093/acprof:%20oso/9780195169539.003.0006
https://doi/10.1093/acprof:%20oso/9780195169539.003.0006
https://doi.org/doi:10.1146/annurev-psych-113011-143750
https://doi.org/doi:10.1146/annurev-psych-113011-143750
https://doi.org/10.1089/brain.2019.0669
https://doi.org/10.1371/journal.pone.0189749

Q‘)&*&}J}“j‘dj\’.”.dﬁ @b—cbfﬂ&‘ﬁ\Lghj;)\fjdjwdj'f&u@ow‘j&uj‘wjj
pandemic. Journal of contextual behavioral Hasher, L., Lustig, C., & Zacks, R. (2007). Inhibitory
science, 17, 126-134. mechanisms and the control of attention. In A. R. A.

https://doi.org/10.1016/j.jcbs.2020.07.010

Eckrich, S. J., Rapport, M. D., Calub, C. A., & Friedman,
L. M. (2019). Written expression in boys with
ADHD: The mediating roles of working memory
and oral expression. Child Neuropsychology, 25(6),
772-794.
https://doi.org/10.1080/09297049.2018.1531982

Eivazi S, Karami J, Yazdanbakhsh K. (2023). The
Effectivenessiveness of HAMRAH Cognitive
Rehabilitation Package on Improving Executive
Functions (Working Memory and Response
Inhibition) in Students with Dysgraphia. Journal of
Cognitive Psychology, 10 (4). [In Persian]
http://jcp.khu.ac.ir/article-1-3666-fa.htmlF

Enge, S., Behnke, A., Fleischhauer, M., Kuttler, L.,
Kliegel, M., & Strobel, A. (2014). No evidence for
true training and transfer effectivenesss after
inhibitory control training in young healthy adults.
Journal of Experimental Psychology: Learning,
Memory, and  Cognition,  40(4), 987.
https://doi.org/10.1037/a0036165

Friedman, L. M., Rapport, M. D., Orban, S. A., Eckrich,
S. J., & Calub, C. A. (2018). Applied problem
solving in children with ADHD: The mediating
roles of working memory and mathematical
calculation. Journal of Abnormal Child Psychology,
46(3), 491-504. https://doi.org/10.1007/s10802-
017-0312-7

Ghodrati, S., Askari Nejad, M. S., Sharifian, M., & Nejati,
V. (2019). Inhibitory control training in preschool
children with typical development: an RCT
study. Early Child Development and Care, 191(13),
2093-2102. [In Persian]
https://doi.org/10.1080/03004430.2019.1691544

Grant, D. A., & Berg, E. A. (1993). Wisconsin card sorting
test. Journal of Experimental Psychology.
https://psycnet.apa.org/doi/10.1037/t31298-000

Groves, N. B., Kofler, M. J., Wells, E. L., Day, T. N., &
Chan, E. S. (2020). An examination of relations
among working memory, ADHD symptoms, and
emotion regulation. Journal of Abnormal Child
Psychology, 48(4), 525-537.
https://doi.org/10.1007/s10802-019-00612-8

Hassanzadeh, S; Amraei, K & Samadzadeh, S (2018). A
meta-analysis on the prevalence of attention deficit
hyperactivity disorder in Iran. CECIRANJ, 10(2),
177-165. [In Persian]
https://doi.org/10.22034/ceciranj.2019.95987

7YY

Conway, C. Jarrold, M. J. Kane (Eds.) & A. Miyake
& J. N. Towse (Ed.), Variation in working memory
(pp. 227-249). Oxford  University  Press.
https://psycnet.apa.org/record/2007-01028-009

Irwin Harper, L. N., Groves, N. B., Marsh, C. L., Cole, A.
M., & Kofler, M. J. (2022). Does training working
memory or inhibitory control produce far-transfer
improvements in set shifting for children with
ADHD? A randomized controlled trial. Child
Neuropsychology, 1-21.
https://doi.org/10.1080/09297049.2022.2138301

Irwin, L. N., Kofler, M. J., Soto, E. F., & Groves, N. B.
(2019). Do children with attention-
deficit/hyperactivity disorder (ADHD) have set
shifting deficits? Neuropsychology, 33(4), 470.
https://doi.org/10.1037/neu0000546

Isanejad Bushehri, S., Dadashpur Ahangar, M.,
Salmabadi, H., Ashoori, J., & Dashtbozorgi, Z.
(2016). The effectiveness of computer games on
sustain attention and working memory in
elementary boy students with attention deficit /
hyperactivity disorders. medical journal of
mashhad university of medical sciences, 59(5), 311-
321. https://doi.org/doi: 10.22038/mjms.2016.9301

Jolles, D. D., & Crone, E. A. (2012). Training the
developing brain: a neurocognitive perspective.
Frontiers in human neuroscience, 6, 76.
https://doi.org/10.3389/fnhum.2012.00076

Kofler, M. J., Irwin, L. N., Soto, E. F., Groves, N. B.,
Harmon, S. L., & Sarver, D. E. (2019). Executive
functioning heterogeneity in pediatric ADHD.
Journal of abnormal child psychology, 47(2), 273-
286. https://doi.org/10.1007/s10802-018-0438-2

Kirchner, W. K. (1958). Age differences in short-term
retention of rapidly changing information. Journal
of experimental psychology, 55(4), 352.
https://psycnet.apa.org/doi/10.1037/h0043688

Lambez, B., Harwood-Gross, A., Golumbic, E. Z., &
Rassovsky, Y. (2020). Non-pharmacological
interventions for cognitive difficulties in ADHD: A
systematic review and meta-analysis. Journal of
psychiatric research, 120, 40-55.
https://doi.org/10.1016/j.jpsychires.2019.10.007

Lezak, M. D., Howieson, D. B., & Loring, D. W. (2004).
Neuropsychological Assessment (4th ed.). New
York: Oxford University Press.

Mattsom, A. J., & Levin, H. S. (1990). Frontal lobe
dysfunction following closed head injury. J Nerv
Ment Dis, 178, 282-291.

iy S 6= €60 | o mCo 44 0 A (Fep) A4l 1



https://doi.org/10.1016/j.jcbs.2020.07.010
https://doi.org/10.1080/09297049.2018.1531982
http://jcp.khu.ac.ir/article-1-3666-fa.htmlF
https://doi.org/10.1037/a0036165
https://doi.org/10.1007/s10802-017-0312-7
https://doi.org/10.1007/s10802-017-0312-7
https://doi.org/10.1080/03004430.2019.1691544
https://psycnet.apa.org/doi/10.1037/t31298-000
https://psycnet.apa.org/doi/10.1037/t31298-000
https://doi.org/10.1007/s10802-019-00612-8
https://doi.org/10.22034/ceciranj.2019.95987
https://psycnet.apa.org/record/2007-01028-009
https://doi.org/10.1080/09297049.2022.2138301
https://doi.org/10.1080/09297049.2022.2138301
https://doi.org/10.1037/neu0000546
https://doi.org/doi:%2010.22038/mjms.2016.9301
https://doi.org/10.3389/fnhum.2012.00076
https://doi.org/10.1007/s10802-018-0438-2
https://psycnet.apa.org/doi/10.1037/h0043688
https://doi.org/10.1016/j.jpsychires.2019.10.007

\Fo Y (.)‘.:J."-)JLE JAYY aJL«...fb Y 093 c‘_;“d-w“g) f}l&ﬂlm J

I 5 5 sadls )l I s

Miyake, A., & Friedman, N. P. (2012). The nature and
organization of individual differences in executive
functions: Four general conclusions. Current
directions in psychological science, 21(1), 8-14.
https://doi.org/10.1177/0963721411429458

Nasiripoor, S., Talepasand, S., & Rahimian Boogar, |I.
(2022). Children's Working Memory Measurement
Model: Testing of Hich and Baddeley Model,
Baddeley and Cowan Model. Journal of Cognitive
Psychology, 9(4), 18-34. [In  Persian]
http://jcp.khu.ac.ir/article-1-3531-fa.html

Nejati, V., Derakhshan, Z., & Mohtasham, A. (2023). The
effectiveness of comprehensive working memory
training on executive functions and behavioral
symptoms in children with attention deficit-
hyperactivity disorder (ADHD). Asian Journal of
Psychiatry, 1034609. [In Persian]
https://doi.org/10.1016/j.ajp.2023.103469

Najian, A., & Nejati, V. (2017). Effectivenessiveness of
Motor Based Cognitive Rehabilitation on
Improvement of Sustained Attention and Cognitive
Flexibility of Children with ADHD. The Scientific
Journal of Rehabilitation Medicine, 6(4), 1-12. [In
Persian]
http://medrehab.sbmu.ac.ir/article_1100350.html|?I
ang=n

Nemeth, D. G., & Chustz, K. M. (2020). Understanding
“hot and cold” executive functions in children and
adolescents. In Evaluation and treatment of
neuropsychologically compromised children (pp.

121-130). Academic Press.
https://doi.org/10.1016/B978-0-12-819545-
1.00007-2

Peasgood, T., Bhardwaj, A., Biggs, K., Brazier, J. E.,
Coghill, D., Cooper, C. L., ... & Sonuga-Barke, E.
J. (2016). The impact of ADHD on the health and
well-being of ADHD children and their siblings.
European Child & Adolescent Psychiatry, 25(11),
1217-1231.  https://doi.org/10.1007/s00787-016-
0841-6

Poon K. (2018). Hot and Cool Executive Functions in
Adolescence: Development and Contributions to
Important Developmental Outcomes. Frontiers in
psychology, 8, 2311.
https://doi.org/10.3389/fpsyg.2017.02311

Ogundele, M., & Ayyash, H. (2021). 1805 Clinical
rationale and evidence for effectivenessiveness of
non-pharmacological and behavioural management
of ADHD in children and adolescents. Archives of
Disease in Childhood,1086, A495-A496.

http://dx.doi.org/10.1136/archdischild-2021-
rcpch.860

Orbach, L., Herzog, M., & Fritz, A. (2020). Relation of
attention deficit hyperactivity disorder (ADHD) to
basic number skills and arithmetic fact retrieval in
children. Research in Developmental Disabilities,
103, 103697.
https://doi.org/10.1016/j.ridd.2020.103697

Rooholamini, S., Soleymani, M., & Vaghef, L. (2018).
Effectivenessiveness of Transcranial Direct Current
Stimulation (TDCS) onExecutive  Functions
(selective attention and flexibility) in Students with
Dyslexia. Journal of Learning Disabilities, 8(1), 23-
41. [In Persian]
https://doi.org/10.22098/j1d.2018.707

Sadock, B. J. (2015). Kaplan & Sadock's synopsis of
psychiatry: behavioral sciences/clinical psychiatry
(Vol. 2015, pp. 648-655). Philadelphia, PA: Wolters

Kluwer. https://www.psychiatrist.com/read-
pdf/11671/
Sadrosadat, S. J., Houshyari, Z., Zamani, R., &

Sadrosadat, L. (2008). Determinatio of
psychometrics index of SNAP-IV rating scale in
parent's execution. Archives of Rehabilitation, 8(4),
59-65. http://rehabilitationj.uswr.ac.ir/article-1-
183-fa.html
Schneider, W., Schumann-Hengsteler, R., & Sodian, B.
(2014). Young children's cognitive development:
Interrelationships among executive functioning,
working memory, verbal ability, and theory of mind.
Psychology Press.
http://dx.doi.org/10.4324/9781410612007
Schulze, M., Coghill, D., Lux, S., & Philipsen, A. (2021).
Disentangling ADHD's  Presentation-Related
Decision-Making—A Meta-Analytic Approach on
Predominant Presentations. Frontiers in Psychiatry,
12, 519840.
https://doi.org/10.3389/fpsyt.2021.519840
Silverstein, M. J., Faraone, S. V., Leon, T. L., Biederman,
J., Spencer, T. J.,, & Adler, L. A. (2020). The
relationship between executive function deficits and
DSM-5-defined ADHD symptoms. Journal of
attention disorders, 24(1), 41-51.
https://doi.org/10.1177/1087054718804347
Simone, A. N., Marks, D. J., Bédard, A. C., & Halperin, J.
M. (2018). Low working memory rather than
ADHD symptoms predicts poor academic
achievement in school-aged children. Journal of
abnormal child psychology, 46(2), 277-290.
https://doi.org/10.1007/s10802-017-0288-3

7Yy



https://doi.org/10.1177/0963721411429458
http://jcp.khu.ac.ir/article-1-3531-fa.html
https://doi.org/10.1016/j.ajp.2023.103469
http://medrehab.sbmu.ac.ir/article_1100350.html?lang=n
http://medrehab.sbmu.ac.ir/article_1100350.html?lang=n
https://doi.org/10.1016/B978-0-12-819545-1.00007-2
https://doi.org/10.1016/B978-0-12-819545-1.00007-2
https://doi.org/10.1016/B978-0-12-819545-1.00007-2
https://doi.org/10.1007/s00787-016-0841-6
https://doi.org/10.1007/s00787-016-0841-6
https://doi.org/10.3389/fpsyg.2017.02311
https://doi.org/10.3389/fpsyg.2017.02311
http://dx.doi.org/10.1136/archdischild-2021-rcpch.860
http://dx.doi.org/10.1136/archdischild-2021-rcpch.860
https://doi.org/10.1016/j.ridd.2020.103697
https://doi.org/10.22098/jld.2018.707
https://www.psychiatrist.com/read-pdf/11671/
https://www.psychiatrist.com/read-pdf/11671/
http://rehabilitationj.uswr.ac.ir/article-1-183-fa.html
http://rehabilitationj.uswr.ac.ir/article-1-183-fa.html
http://dx.doi.org/10.4324/9781410612007
http://dx.doi.org/10.4324/9781410612007
https://doi.org/10.3389/fpsyt.2021.519840
https://doi.org/10.3389/fpsyt.2021.519840
https://doi.org/10.1177/1087054718804347
https://doi.org/10.1007/s10802-017-0288-3

I 5 5 sadls )l I s

Sjowall, D. Berglund, M. & Hirvikoski, T. (2023).
Computerized working memory training for adults
with ADHD in a psychiatric outpatient context a
feasibility trial. Applied Neuropsychology: Adult, 1-
9. https://doi.org/10.1080/23279095.2022.2162900

Skibbe, L. E., Montroy, J. J., Bowles, R. P., & Morrison,
F.J. (2019). Self-regulation and the development of
literacy and language achievement from preschool
through second grade. Early childhood research
quarterly, 46, 240-251.
https://doi.org/10.1016/j.ecresq.2018.02.005

Soltanipour M, Parand A, Hasani Abharian P, Sharifyazdi
S. (2021). The effectiveness of computer-assisted
Cognitive Rehabilitation (CR) on improving of
executive functions of students with attention
deficit/hyperactivity disorder. Journal of Cognitive
Psychology, 9 (2):31-43. [In  Persian]
https://doi.org/1052547/jcp.9.2.31

Sonuga-Barke E. J. (2003). The dual pathway model of
AD/HD: an elaboration of neuro-developmental
characteristics. Neuroscience and biobehavioral
reviews, 27(7), 593-604.
https://doi.org/10.1016/j.neubiorev.2003.08.005

Sonuga-Barke, E., Bitsakou, P., & Thompson, M. (2010).
Beyond the dual pathway model: evidence for the
dissociation of timing, inhibitory, and delay-related
impairments  in  attention-deficit/hyperactivity
disorder. Journal of the American Academy of Child
and Adolescent Psychiatry, 49(4), 345-355.
https://doi.org/10.1016/j.jaac.2009.12.018

Sonuga-Barke, E. J., Cortese, S., Fairchild, G., &
Stringaris, A. (2016). Annual Research Review:
Transdiagnostic  neuroscience - of child and
adolescent ~ mental disorders--differentiating
decision making in attention-deficit/hyperactivity
disorder, conduct disorder, depression, and anxiety.
Journal of child psychology and psychiatry, and
allied disciplines, 57(3), 321-349.
https://doi.org/10.1111/jcpp.12496

Swanson, J., Schuck, s., Mann, M., & ndrofoste, N. (2001).
Categorical and dimensional definitions and
evaluations of symptoms of ADHD: the SNAP and
SWAN ratings scales, [online].
http://www.adhd.net [Accessed (2006) Dec 24]

Thorell, L. B., Lindgvist, S., Bergman Nutley, S., Bohlin,
G., & Klingberg, T. (2009). Training and transfer
effectivenesss of executive functions in preschool
children. Developmental science, 12(1), 106-113.
https://doi.org/10.1111/j.1467-7687.2008.00745.x

Torgalshgen, B. R., Zeiner, P., & @ie, M. G. (2021). Pre-
attention and working memory in ADHD: A 25-

7YY

year follow-up study. Journal of Attention
Disorders, 25(7), 895-905.
https://doi.org/10.1177/1087054719879491
Veloso, A., Vicente, S. G., & Filipe, M. G. (2020).
Effectivenessiveness of cognitive training for
school-aged children and adolescents with attention
deficit/hyperactivity disorder: a systematic review.
Frontiers in psychology, 2983.
https://doi.org/10.3389/fpsyg.2019.02983
Volckaert, A. M. S., & Noél, M. P. (2015). Training

executive function in preschoolers reduce
externalizing behaviors. Trends in Neuroscience
and Education, 4(1-2), 37-47.

https://doi.org/10.1016/j.tine.2015.02.001

Ward, J. (2015). The student's guide to cognitive
neuroscience. psychology press.

Yavari Barhaghtalab, E., asgari, P., Naderi, F., &
Heydarie, A. (2022). The effectiveness of cognitive
rehabilitation on executive functions (decision-
making, flexibility, emotion control) in children
with attention deficit hyperactivity disorder.
medical journal of mashhad university of medical
sciences, 65(3), 1199-1213. [In  Persian]
https://doi.org/10.22038/mjms.2022.64291.3779

Zhang, H., Zhou, H., Lencz, T., Farrer, L. A., Kranzler, H.
R.,, & Gelernter, J. (2018). Genome-wide
association study of cognitive flexibility assessed
by the Wisconsin Card Sorting Test. American
Journal of Medical Genetics Part B:
Neuropsychiatric  Genetics, 177(5), 511-519.
https://doi.org/10.1002/ajmg.b.32642

Zelazo, P. D., & Carlson, S. M. (2012). Hot and cool
executive function in childhood and adolescence:
Development and plasticity. Child development
perspectives, 6(4), 354-360.
https://doi.org/10.1111/j.1750-8606.2012.00246.x

Zhao, X., Chen, L., & Maes, J. H. R. (2018). Training and
transfer effectivenesss of response inhibition
training in children and adults. Developmental
science, 21(1), 10.1111/desc.12511.
https://doi.org/10.1111/desc.12511

iy S 6= €60 | o mCo 44 0 A (Fep) A4l 1



https://doi.org/10.1080/23279095.2022.2162900
https://doi.org/10.1016/j.ecresq.2018.02.005
https://doi.org/1052547/jcp.9.2.31
https://doi.org/10.1016/j.neubiorev.2003.08.005
https://doi.org/10.1016/j.neubiorev.2003.08.005
https://doi.org/10.1016/j.jaac.2009.12.018
https://doi.org/10.1111/jcpp.12496
https://doi.org/10.1111/jcpp.12496
https://doi.org/10.1111/j.1467-7687.2008.00745.x
https://doi.org/10.1177/1087054719879491
https://doi.org/10.3389/fpsyg.2019.02983
https://doi.org/10.1016/j.tine.2015.02.001
https://doi.org/10.22038/mjms.2022.64291.3779
https://doi.org/10.1002/ajmg.b.32642
https://doi.org/10.1111/j.1750-8606.2012.00246.x
https://doi.org/10.1111/desc.12511

