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ABSTRACT

Cognitive deficits are a core feature of schizophrenia, which are directly associated with the
functional and social outcomes of this disorder. Cognitive remediation therapy aims to improve the defi-
cits and the following outcomes. This study aimed to investigate the effectiveness of cognitive remedia-
tion therapy on attention and working memory of two groups of patients with schizophrenia (low and
moderate cognitive deficit).

[VIETELE A total of 30 hospitalized patients with schizophrenia were selected and divided into two differ-
ent groups by clinical interviews and the scores obtained in the montreal cognitive assessment (MoCA).
The patients with low and moderate cognitive deficits were evaluated by the classic Stroop test, con-
tinuous performance test (CPT), and n-back test before and after the treatment. Both groups received
cognitive remediation therapy prepared by Sholberg and Mateer (2001). This rehabilitation program
in treating patients with schizophrenia focuses on the cognitive abilities of memory and its elements,
attention, and dimensions of attention and executive function. The above rehabilitation program has
been prepared for individual or group implementation, and its purpose is to repair cognitive deficits and
skills through practice and training. The number of sessions of this program includes 16, and the instruc-
tions for each session are very specific. Each session takes an average of 30 to 45 minutes.

[EEE The results showed that cognitive rehabilitation in both groups at the post-test level (P<0.05) im-
proved cognitive performance significantly in the areas of sustained attention, selective attention, and
working memory. Comparing the performance between the two groups, only a significant difference

Received: 06 Apr 2021
Accepted: 25 May 2021
Available Online: 01 Apr 2022

Keywords: (P<0.05) was observed between the two groups in the field of sustained attention.

Schizophrenia, ¢ [ELTITERT Based on the findings, cognitive rehabilitation treatment improves patients’ performance
Cognitive in selective attention, sustained attention, and working memory. In addition, in terms of the effective-
remediation, © ness of cognitive rehabilitation between the two groups with low and moderate cognitive deficits, the
Attention, Memory, findings indicate more progress in the group with more severe cognitive deficits in the field of sustained
Cognitive dysfunction i attention and no difference in selective attention performance and working memory.
P D =

* Corresponding Author:

Asal Fazeli

Address: Department of Clinical Psychology, Faculty of Behavioral Sciences, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran.
Tel: +98 (21) 44493608

E-mail: assalfazeli@yahoo.com



https://orcid.org/0000-0002-4810-2677
https://orcid.org/0000-0003-2230-9562
https://orcid.org/0000-0002-7536-5149
https://ijpcp.iums.ac.ir/
https://ijpcp.iums.ac.ir/
http://dx.doi.org/10.32598/ijpcp.28.1.2333.2
http://ijpcp.iums.ac.ir/page/73/Open-Access-Policy
http://ijpcp.iums.ac.ir/page/73/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.%2032598/ijpcp.28.1.2333.2

Spring 2022, Volume 28, Number 1

Extended Abstract

Introduction

ognitive dysfunctions as core features of
schizophrenia are strongly associated with
poor functional outcomes and about 80%
of patients with schizophrenia struggle
with various neurocognitive and socio-
cognitive deficits.

On the other hand, cognitive deficits are hardly respon-
sive to treatments such as antipsychotic drugs. There-
fore, finding new non-pharmacological treatments for
cognitive impairments to improve patients’ functional
outcomes based on extensive literature supporting the
concept of brain plasticity and neurogenesis is underway.
In this context, cognitive rehabilitation therapy (CRT) at-
tempts to improve and or restore cognitive functioning
using a range of approaches.

Several quantitative reviews have suggested that CRT
is effective in reducing cognitive deficits and improving
the functional outcome of schizophrenia. Although many
studies have been conducted on this topic, few investi-
gated the effectiveness of cognitive remediation methods
based on different cognitive levels of impairment in pa-
tients with chronic schizophrenia. It is essential to answer
this question because, in the case of differences in effi-
ciency, other forms of intervention tailored to patients’
needs should be considered.

Methods
In this clinical trial study with a two-way pre-test-post-
test design, the participants were divided into two separate

groups based on cognitive impairment levels (low impair-

Table 1. Comparison of Mean Scores in N-back
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ment and moderate impairment). As well, all participants
provided written informed consent before the study.

All participants were recruited and diagnosed with
schizophrenia based on DSM criteria. Then, they were
divided into two groups of low and moderate cognitive
impairments by applying the Montreal cognitive assess-
ment (MoCA) and holding clinical interviews. In MoCA,
scores of 18-26 and 10-17 are considered as low and mod-
erate impairment, respectively. The cognitive tests, in-
cluding CPT, Stroop test, and n-back, were administered
to the participants before and after the treatment. The
treatment program used in this study was the Scholberg
and Mateer Program (2001): a pencil and paper cognitive
and neuropsychological intervention to reduce or elimi-
nate the cognitive deficits of patients by exercising and
applying residual and healthy skills. This program focus-
es on memory and its elements, as well as attention and its
dimensions and executive function. It was designed to run
in the form of group or individual treatment in 16 sessions
with determined instruction. These 16 sessions are con-
ducted in small groups of 4-5 patients in 30- to 45-minute
sessions, 3 times per week, and arranged in hierarchical
order according to the complexity of the function.

The repeated measures ANOVA test was performed to
compare differences in means and evaluate the effect of
the intervention on the pretest and posttest scores of each
person. All analyses were done in SPSS v. 23.

Results

It was assumed that cognitive remediation would im-
prove the working memory of patients with chronic
schizophrenia. Findings of the repeated measures test
showed that scores of participants increased significantly
in the n-back test (Table 1).

Mean+SD R ted M
. . epeated Mea-
Variables Group Time Effect Group Effect sures ANOVA
Pre-test Post-test
Moderate cognitive
Correct number deficits 41461887 061312849 ) he) 47054, F(1,28)=14310,  F(1,28)=0.072,
P=0.001 P=0.001 P=0.791
Low cognitive deficits ~ 70.33+25.58 97+23.75
M°de':t§ COBNOVE 664082359 35.60424.06
T CHENS F(1,28)=39.652, F(1,28)=11.303,  F(1,28)=1.007,
P=0.001 P=0.002 P=0.324
Low cognitive deficits ~ 36.06+27.69 13.73+20.96
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Table 2. Scores of Means in Continuous Performance Test (CPT)

MeanSD -
Variables Group Time Effect Group Effect B =g
Pre-test Post-test sures ANOVA
Moderate cognitive ) 1,1 33 0.79+0.26
Errors of deficits F(1,28)=7.536,  F(1,28)=0.008,  F(1,28)=9.679,
omission e P=0.004 P=0.931 P=0.010
Low cognitive 1.18+0.86 1.08+0.80
deficits
MOdeLatg c.i’g”'“"e 47.33£2.19 49.93+0.25
Correct response Eencits F(1,28)=8.894,  F(1,28)=2.055, F(1,28)=12.106,
" P=0.006 P=0.163 P=0.002
Low cognitive 49.26+1.38 49.06+1.48

deficits

The results showed an increase in the number of correct
responses and a decrease in the unanswered ones, which
suggests an improvement in working memory perfor-
mance (o= 0.05). Moreover, since the repeated measures
ANOVA is not significant, there is no difference between
the improvement of the two groups in the field of working
memory.

Results of the Stroop test and CPT to evaluate selective at-
tention and sustained attention are presented in tables 2 and 3.

As shown in Table 2, the time effect is significant for
errors of omission and correct response which means
the number of errors is reduced, and the number of cor-
rect responses in the posttest is increased (o= 0.05). This
result means that cognitive remediation could improve
sustained attention. Also, the amount of F is significant
(0=0.05) for both variables. So, the progression of the
group with moderate cognitive impairment was higher
than that of the low impairment, and cognitive remedia-
tion was more effective in the group with a moderate defi-
cit in sustained attention.

Table 3. Scores of Means in the Stroop Test
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As shown in Table 3, there were no significant differenc-
es in the interference score and interference time between
the pretest and the posttest, which means no improvement
has occurred. The amount of F is also not significant, in-
dicating that the effectiveness of the intervention is com-
parable between the two groups in the field of selective
attention.

Discussion

The results showed that cognitive rehabilitation could
improve participants’ performance on the n-back test,
which measures working memory. This finding is con-
sistent with the findings of Vita et al., Shiran et al., and
McGurk et al. Also, the research findings indicate that
subjects’ performance in both groups has improved in
the sustained attention area. The results of Mohammadi
et al. and Wykes et al. also confirm this finding. Despite
these changes, in the present study, there was no change
in the results of the Stroop test, which assessed selective
attention and cognitive flexibility. This finding is incon-
sistent with the research by Gary et al. and Stathopoulou
and Lubar and is consistent with the findings of Suslow.
In explaining the above findings, it should be noted that

Mean+SD
Variable Group Time Effect Group Effect TimexGroup
Pre-test Post-test
Moderate
+ +
Interference score cognitive deficits 7.26£5.25 4.33t4.15 F(1,28)=3.588,  F(1,28)=1.934, F(1, 28)=0.206,
Low cqumve 5.2043.48 4.96+3.40 P=0.069 P=0.175 P=0.654
deficits
Moderate
+ +
Interference time cognitive deficits SO, P ) F(1, 28)=0.155, F(1, 28)=2.309, F(1, 28)=0.567,
LOV\é Z?iii:l_:lve 64.03+63.13 55.20+41.87 P=0.697 P=0.140 P=0.458
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cognitive functions, which appear as separate factors, are
highly interrelated with individual assessments. Hence,
the dimensions of cognitive functions are intertwined.
Moreover, most studies have confirmed the effective-
ness of this type of intervention in promoting cognitive
functions such as memory and attention. From what has
been said, it can be concluded that different approaches to
cognitive rehabilitation help patients with schizophrenia
to perform better in cognitive tasks.

The comparison of changes between the two groups
shows that the difference between the progress of the two
groups in the cognitive function of selective attention and
working memory was the same, and only in the cognitive
function of sustained attention, did the group with more
severe cognitive deficits shows more progress. These
findings are consistent with the results of research by Bell
et al. Regarding the further development of the group with
moderate pathology in the task of sustained attention, the
rehabilitation intervention used has a greater focus on this
aspect of cognitive function. Furthermore, as mentioned
before, in the group with moderate pathology, due to the
difficulty of some tasks, some individual sessions were
held for them, which can be effective in the effectiveness
and final result of the work. However, due to the scarcity
of comparative research, an accurate answer to this ques-
tion requires further research.

Ethical Considerations
Compliance with ethical guidelines

This study has ethical approval from the Univer-
sity of Social Welfare and Rehabilitation Sciences (IR.
USWR.REC.1394.323) and the ethical code of the
Iranian Clinical Trials Registration Organization
(IRCT2016060828336N1).

Funding

This article is taken from the master's thesis of Asal Fa-
zli, Department of Psychology, Faculty of Psychology,
University of Social Welfare and Rehabilitation Sciences,
and has no financial support.

Authors contributions

Conceptualization: Behrouz Dolatshahi, Shima Shakiba
and Asal Fazeli; Research and review: Asal Fazli; Editing
and finalization: Asal Fazli; Supervision: Behrouz Dola-
tshahi and Shima Shakiba.

Iranian Journal of

PSYCHIATRY AND CLINICAL PSYCHOLOGY

Contflicts of interest
The authors declared no conflict of interest.
Acknowledgements

The head of Tolo Rehabilitation Center, Dr. Hamid Ta-
herkhani, is thanked and appreciated for his help and sup-
port. Also, the help and patience of all the patients who
accepted to participate in this research is appreciated.

Fazeli A, et al. The Effectiveness of Cognitive Rehabilitation in Patients With Schizophrenia .IJPCP. 2022; 28(1):2-19.




This Page Intentionally Left Blank



Y oylods . YA 0590 . 1F+) 5L

ool ol a1 8 28 Seioi 18 Al

‘sn&"’ 9},{4’&9

bl (3030 (5 3 Sl 4 Mo (o slowt (Ul s B 3914 32 (8 Ud (195 3 (oS 1

>l zohw

\@w’a 3958 ¢ \Li“..S":’ 1»4_'»\3 ¢ \ULélé J.w&'

u‘)ﬂ‘ ‘U‘JQJ ‘ ‘SCLAS" Ceodlus 9 @:.590"3 f,lc Xy 5‘5)125) f,l: caSils “5..,“.3 ‘_’A.JLZ..'QB) ‘:45)5‘1 05)55 R

Use your device to scan
and read the article online

ogy. 2022; 28(1):2-19. http://dx.doi.org/10.32598/ijpcp.28.1.2333.2
http://dx.doi.org/10.32598/ijpcp.28.1.2333.2

(S ETILTI] Fazeli A, Dolatshahi B, Shakiba Sh. [The Effectiveness of Cognitive Rehabilitation on Improving Cognitive Deficits
in Patients With Chronic Schizophrenia Based on Cognitive Levels (Persian)]. Iranian Journal of Psychiatry and Clinical Psychol-

IR

b i ol s 69 Sl gl oo a5 i a5 35Sl ol o Sy 5 oyt it ol TS
Rl c25uoly ol ot g sl B ol (5l Lo o gl s ogege (3S (oBB s oy Baw o o
Sg2 bagte SSLL (all 5 08 (S5 (el oo o 538980l 4 M (Lo 095 93 3 Jlad alidl 45

oddcanS oyei g (il dnlas il 5 id Sl (3958l (g )lonr RS b gt e Y sl [TETIIIEVE
F o s b g D el basgte (S5LE (g 05 (S5LE (Al b oS g3 4 Jlitige LS S5l 0geil
o) polie 08Les pgafl (LS gpiyillnl o A5l arg o) @piel S el Sl eslisd b plag
8l ) (Ve0) yuile g Syded (B9 b (3Lt (oiuplyi ployd 09) 99y b (bl ()5 aldl>) o o 9 (sl 42y
axg ol 5 arg (o yolie g aliils (5L ol (GbaneSl 4 dae (hlosy oy 55 (Sisk asliy cul oS
S oo 5 s o3 o] 3o g S o 004 S (50,5 b (63,3 sl sl 358 (s2Suplst adlipg 00 38 a3 ol o Slas
ol (yara g (aseiio MalS dudzr 1o Joalljgius 45" sl duade VF ¢ dols ol Solaadr sl el (5901 g (pp pod Goybo 5 Sl
pse loj 4aBS FO LT (s (raKilis jobots Slusker 5 S5 p0

3 3 Slos 3guge ly (P<+/+0) (5 Joline j9boay (3905l g elaws 13 09,5 53 2 yo (3L (Sgisly oo o Lt ey
(PSel+0) Jlobine glits lyly dg di) 10 LS 09,5 90 (yas 8, 5es duglie jo ol o (515 alabl> g Jlayly axg sladda> o
A eanlive

Sgnte Juud aldil> 5 pole a5 ¢ il azgi o, (ilens 8o (SSLS (iSuly oy S g 0 Laasily o, IFEEEDE
Foly Sy Sl aaiBly Lauga 5 o (SSD (L 0g)F 90y (LD (BSOS (S50 (e A5 Sl pogdle e o

A5 Al g il azgi o Slas 50 € pduy (fiee 85 3l g iuad Jooly g (U0 Shos alan 53 i (3 il 0g)S
ks odalie @' 5[.63

VPoe (020959 WY :cdly o o )6
1Pee oloys +F 1 5 s o)l
Vo) (20399 1Y Lol 40 b

:lbbj‘g.&“als
RO (53955l
aladl> 54?53 5‘5:5&.::
bt o Slee o]

sl (oliizily 50T 09 )Fics5) pole uSitils o pelezar Cadlus g (oiuclys psle olKtils oo y05 1SS

#AA (V) FEFATS- A soils

assalfazeli@yahoo.com :aclils/,



http://orcid.org/
0000-0002-7536-5149
http://orcid.org/
0000-0003-2230-9562
http://orcid.org/
0000-0002-4810-2677
https://ijpcp.iums.ac.ir/
https://ijpcp.iums.ac.ir/
http://dx.doi.org/10.32598/ijpcp.28.1.2333.2

e o o318 £ iy 318 AR

IVE] ol o Gay 5 Cons 5 plgs B b (el 3

Cgora 5 € Gl Jold (2312 Dol (ol Jao 5
FLYL @ ol 5l 0%, S wld (corey Joo e
Sz o yaly a5 I o V0] WS Jlee! b 4 YL
o0l by jlows i sl s blgs 5l oolisiunl b oS oo nas
S Bk 1) el (S sleogeS (are mlis
oS o slaghy, J (S (sl (6 S0ud (il y
Aoyl Jogeuss 5 G35 oS5 5 3l (sl &5 el
D] S o sl Jaos (0, 5y

P LD e lops 0308 Gl (o5 aalllae ppaix
SR955wl § oz Slac s o9 9 Sl il SalS
Sl slos Slee p Slidios S [V V]l i3
35 peie V4] ol slo sl o o [V Al a5 aiile ols
[y o, Slae cpl 3l grwy can )0 a5 Jl> o wisun
I, elesz! colis b [Ye] wols )3 Ban (lojen sobas
oadiplol tagh 50 (e (sly LYV YY] wilos)S oy
WiZbls 35 03 aladl> 8 Slos a5 ) SKes o 595 Lawgs
SL,8 Ol yai g alidl> Ol ped ¢ o aladl> Ol ol 09y
Ive] ws o)l cllds

SEFug 0aS Tl 10 09, ¢ Lawgs oadplonl anlllas ,3
gy Slialejl a5 295 b awglie o (g, sl
Wyl )0 (gyloline dgupr wid)S oo Sl |y iSucle
S b oaploul aalllas [YF] wiols Lts (51" alidl> g 55 ye3
Slialel ot il aige 508 'z Sy (Sl Dol asliyy
39t b siogejl (Sl sras IS 0yei ki)l 5 cs-iﬁ'-[!c;|5]3
Ivo

Ol oy 30 Epdge cnl 3)90 53 3k Slalllas 4z 5
3 099zt Jheun Slass aslie il jgy0 Lol el 00l ploxil
LD (Gleyd slagby, ‘5‘:"’-’)3" e 4 S ) Slallas
M Gl o gtliican! iz Folaw by
aSTosTjl asols lis il assls s yeie (89 5uSusl DL
s Pl mhaw 5l (3895l 4 Mo o )los 40
LS SSL““’)%L“-‘ 2 P e 5 S 00i 78 GlSe
4255 L Ll &S aslion oy g el sl Sogliia o3l il yo
Sltslesl 5l ojlail SO @ ollews ol 4o dacsglas ol 4
Jedods claglosl el b g g0 Ao py SLl s lgs
silidee Sl s ol 8l o LS (ailds e (435 b5 b oS
Sailo gidey 31 5l

1. REHACOP

Y oylols . YA 0590 . 1F+) L

-

Aol

45 Sl oA gl 5 roge Sy JHS Sy (58505
Olalllas obualyy g ool 20y | g0 ] yaallplole o0
Ol ool ) Sglune L &y 508 (6 Lo yhas 00 lplnl
ol s lereas lis oW [V cunl a8
Coul g o s (60 Shos gl b Coadiay 5,89 5.5
55935l 4 e ilens w20 Av dgu 5 [¥ Y ]
9 S (plotz| gLl g (SSldiias slaogeS elsil L
I# O] aisS o p ay

SrSol ()5 alddle s Ldsalazsi (il ey
Awd 6.“.'>L..‘.‘: (smas slroje> FILIWS J> 9 ﬁ..\:...:‘ sGA)U
bt oanlzd aaled [V Al 85,8 oo )13 pusbicod iy a8
5O Ay Gl S LS aslss ol Lol i and o0
sl azsls e Gﬁ‘lig_él]a:.ﬂ 0 (GADy gmas 4.]&.:‘3 Q‘mi.’:’
Aol oley g5y8 5l J St i ool [4]
gl g Slomsl (o o) Do Alasgds 9 8513 3929

2 s alis ) 5l 6o A o a5 Slalllas
slocedled o Moo 63 Slas (slaaalyy b 5,855
9 4l Jo Slach o 5 (A ¢ Jian (505 ¢ solo]
izl Sy (sdduler sladali j0 Codifge ialS o5 )l
Sl aelyo (s ¢ Jad S preliidge Lais 0 Il 9
e Jodn Glm)b.é) o> 6‘):’ 6)lf aladl> .o)lo sas‘)a..(b
ol S8 5 k3 10 Yool ()8 alidls o ol cand
2k Gl 92y (gogu U Conl (e 5 Cansl (o
IV o] aao mesgi 1) 5 Slee

4 Sl S (sl Gl 0ol Jaseiee S5008 b
IV xms o el (o202 lg 05 (slog I aile olacle
L sbd oM 6l (29)lopé e slagles (8L
oS (glod S sl obooys ol 0, Shas geulis Sugs o
JU 50 S o0 (Slaiiiy 1) 359,95 9 330 (5 pdyllanil poqie
9 yeasS 41 ;018 jhe o gudy Cliael pgle olfays jf .ol ploxil
Tl el yoe Jobo plos yo JulSs

sty il jloolitunl by S e 5 oy cdicns el 5
Sl (L 8 has uila T3 b S99 (gaw by,
S e ool (Lt Elalllas 3] paseiie oload T3
oo Jlad ) gaaleds 5 ol Jad e So5elamg 08 Sl i b
InYT ogi go il cslays Jsbo 53 320 e (sl S g5

slr ogilly )l plyedy Wlie &5 2SS Lo

Sriay oozl 10 (S895mSwl 59 5l UL (6 uTol>
Silesl S gasdy DAY 098 48,5 Jlas s 439 5 4yl
LS aanl 3 sse oo Bow oS (518, J5eel S

g Zgkans (bl yg (3030 (389 Sl 4 Wipo 3 slont U s 5 3900t 31 (U (9T 3l (850351 g B Juns




Y oylods . YA 0590 . 1F+) 5L

Si399,98 (8 lant eomiled (atiiia (S33e sl D929 puc
LA 3929 pue by Al o9 Cudlpe 4y LS a5 ol
Slrigasl 10 ot shin 5 Curte @Il 0p0i {290 (SlginS
Vi e b)) ebiie g Mo wBdle Syl lide
B Johior Jlags wdly YE 5 YD iy 4l ¥l ot
Golom E95i 31 Jlo ¥ JBlas aily 00,5 Jass OIS
asllas plSin 5 5 ole 5 ol bl 2238 g5
Sl il 00,5l Migire SopSll Sad lay
ooke &9 o )| Cung yxe L Cuogoums ct_é)ms}w ﬂjb’m
Al S oy jicke

i ew Ta w2ee 39 oo 5l Sopp b Splie
Sl e 29y ©igods e Byas aldl g 35 dslllas
Sy adllas ol g0 BaScS 13 don 090 4k 3l 295
(529 ) Oloy®) 2idyS oo il o 1, 1 Jgans o yo 095 oo
(sleyo,l5 Sliglojl g lidly, clisle;l

SRR syl
G0 (L 5

Vo Bl oML cas Sy s (SLD o)
Olanrdis & SoS glp a5 cul gilael Yo g (gldiEs
O aS (Sl 0 GBS i PUS auselds 1o Cudlage
IS o oS T 103 Cepnidg olisS (yge3] 40 el T LYE
V2 9ol ol sl ooy (o alali i 0a (b
Siolesl alamsl alisee o3lid glaaie; 5l ol oo
desbs 5 oS (k) Taldd 6l o oo aglis
b gl oD b calen 1,55 g5 il ¢ g l3Spl
OGS REE, TEVE O HY PN S R
o IV8] 898 o Al oanlo YU 0 Y8 6,05 g consl Ldl
Copilns ()18 Y lawgio SELs (all jausds sy ge;l
o0 AF coslus gl)ls uiles ausets gl g duoys AY
0+ b il 9031 ol (6l oaliamsdy (g pizron Condl

LYyl cad as o

8. Intellectual Disability (ID)

9. SAPS

10. SANS

11. Electroconvulsive Therapy (ECT)

12. Treatment as Usual

13. Mini-Mental State Examination (MMSE)
14. visuoconstructional

15. Moderate Cognitive Impairment (MCl)

e AN

2 Solds Oygy8 1y e (5908 JMo cpl & Gl

et $la3ls b colite el JSH b s S
SLialejl gl 430 g 6550 DI 5l g 090 428,515 o
ltglesl K0 )leds 05 (6 S sl il 3o wils o5
52 055 s b gy LD (Bl
ol Lol asllhas 0.0 ,5 Jaiedan 5 els Bus 09,5
orl 23l e e sl (S e Glaye (Sl
JUd alidl> g Sl az g5 sl 495 Sguge 50 (Sloys b,
.mlomw)ﬁdhxcjmbé}msbo,ﬁfo)y)o

&

(8 o2 3]

0993loms 9 05903l stes b b stalls s IS caalllan el yo
CAB) s I ardans by GEOGSTES 15 e g
Ao 3| .0l pands A0 09,5 90 4 (awgie ali g o5
s el o alalsT o8 culs addllas 3 b asses’, s
S g pnsl glagygasl file s Cuayd ) arlllan cnl o
S ] Jags 45" 00 oolici] e O‘ Cond 3‘“‘95‘\)«-0 3, Slos
Sl 00 a5l Lo (5,13 ) Wl

oEassCS

losaly bl (558955 (st b Jlagy ¥ slass
b YO b ez a5 Sy, o Dbz )bl 5 pansets
ole ol 35 7 4 5 it 65245 o8 5o Al
Wl Q] e s )0 (6 S diged gy b s ,S dazlye
il (9 9 90 3 ye dalllan cpl yo AT LS 10 ples
golb (c25ualys 35 p0 50 JUo ¥ 5l Gl el den ings g
Siled & ygody 5 aalllas plonil (o ) 9 Wogr (%
Jlas oS es pb dad yuiored QAN jea> 1S e 40
gl 5 Szd Ll wisy pog M cDloass s
Loy b auseid aaidlas ol yud ploos 51 YL Class
2l amlas plodl b g 0d aseiie ol SB500, SO
Sy sl Pl 6)LJ 9 gaeid glosnl) gl asdly sl
V-V SV P L P PP
Soloss (Ol 58 ) Sl 518 y0 aslllas o yo a5 gl Lo
399 W )lre plu g ol LUl aslllas (sl wisg: 355
TJge (D 23 50 Sl b VO ped S ol

2. STROOP

3. Continuous Performance Test (CPT)

4. N-back test

5. Diagnostic and Statistical Manual of Mental Disorders (DSM-
Iv)

6. Structured Clinical Interview for DSM-IV (DSM-IV (SCID))

7. Montreal Cognitive Assessment (MoCA)
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16. Reaction Time (RT)
17. Stroop
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20. Repeated Measure ANOVA
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21. Neural Plasticity
22. Sustained

23. Vigilance

24. Selective

25. Focused

26. Divided
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