[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 ]

T sl e ot e o RESEARCH ARTICLE

The Effect of Neurofeedback Training on Sustain Attention and Working Memory in Male
Elementary School Students with Attention-Deficit/ Hyperactivity Disorder

Zahra Dashtbozorgi', Mehri Dadashpour Ahangar?, Sahar Aminalsharieh®, Jamal Ashoori ¢, Marjan Alizadeh"

"Department of Psychology, Ahvaz Branch, Islamic Azad University, Ahvaz, Iran
2Department of Psychology, Roodehen Branch, Islamic Azad University, Roodehen, Iran
SDepartment of Psychology, Khorasan Razavi Sciences and Research Branch, Islamic Azad University, Neyshaboor, Iran
“Department of Psychology, Isfahan (Khorasgan) Branch, Islamic Azad University, Isfahan, Iran

Article Info:

Received: 22 Jun 2016 Revised: 15 Aug 2016 Accepted: 3 Nov 2016

ABSTRACT

Introduction: Several difficulties of students with attention deficit/ hyperactivity disorder
(ADHD) are related to executive dysfunctions, which may improve by neurofeedback
training. This study was aimed to investigate the effect of neurofeedback training on sustain
attention and working memory in male elementary school students with ADHD. Materials
and Methods: This §tudy was a quasi-experimental investigation with a pretest-posttest
design. The statistical population were included male elementary school students with ADHA
that referred to counseling centers of Varamin city in 2015. Thirty students were selected
using sampling method and randomly divided into two groups. The experimental group
educated twelve 60-minute-sessions of neurofeedback training. To assess sustain attention
and working memory, CPT and N-back computerized tests were performed, respectively.
Results: There was a significant difference between the averages of sustains attention and
working memory of experimental and control groups in the posttest stage. The neurofeedback
training significantly increased sustain attention and working memory in male elementary
school $tudents with ADHD. Conclusion: The findings suggest use of neurofeedback Key words:

training to improve cognitive dysfunction in children with ADHD. 1. Neurofeedback
i 2. Attention
i 3. Cognitive Dysfunction

*Corresponding Author: Marjan Alizadeh
E-mail: alizadeh 153 1@yahoo.com


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 ]

(:;,/: * WA 50k plez oled oty 0)93

IS a1 s oalokisl oy (313901 IS 53 (6,15 AL 5 jlasly dr i 51 by ob (B0l il

S/ azgi (olw,b

Mosljske ol o (g yguile Jloz Tany pidlipnel o T SCRT 55y 101 (g 0 (T yrcass 112

Sl laal o oSl ol3T olXils olgal ol ¢ pwliiily, 05,5
Sl o239,y el Sl3T oKl ¢ ym3g, axly o cwliiily) 0g,5"
Ol i ool Sl3T ol8ils «(592, Gl > Slinios g pole aly o ouliily) 095
Slrl eolaial ( ool o1 ol&iils (Kl 93) ool axly o cwlisily) 0g,5T

i wleMb|

AARTA Ql{l Wi pdy gyl VY0 g s YO ol VWO L5 Y edl o &b

oy uuls |

Saedyyg )
arg Y

g sla  Sho O &)l Fxe g_é)l.';_%l :laisly .o ol N-baclf 5 CPT (5 ,550alS (sl yg0;]
P Soadg el Ghjgel (ulls dg2mg (ygeslp Aloye jo J7US g Glalesl sleeg F o )l5 Al 5ty
P azg ol )b ST a4 s plal ey Glisel iils o )5 Aadl> 5l 4z g (s lo pme j5b
Ll S sg Sz Sy, Sbigal 5l oalinal aasily gaSRZAE Sl (8l 1) Jlb i

3 PB4 Jéidfasg glo)b D! 4 M Oligelidls OMiw 5 (6 bown sO2iiD
aslllas cpl Bas ol Sgage Sousdy g (higel Lawgs Conl Sew a5 Cesl bgpe ol 2l slos Sles
4 e il jen el zils jo ()5 Adl> g b 4z g Soaudyygs Ghigel b oy
o b cblans gu)pn S addlas ol gy 9 3lgn o5 J3 iolazg ol b S
Jazg byl P! @ Mie sl juy oligel il Jolis (6)l] dnal> 092 (905 mam 09031t

Pl ool b sealomls Yo o VYWAY L jo s 0 8y5lie STh0 4 00isS anlye  Jlad i

VY a3l 09,5 ad mond 09,5 99 4 ol job a4y 9wl Gl s )3 (655 hged b,

L a5 Al gl ar g g Sl (gl s issel Soads s g, b slaiids £l

a3 o slpaiion |y JLd jiofax g ol )b Pl a e seS ;o

o3liisle Gl po i ghummo onn 95°
alizadeh1531@yahoo.com : Suig ySII w431

|-


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 |

WA 5l o)le> c)Lo..Z G 0)90

=

U—AASH a‘—"—m

oS> )0 aS Sl gmglo e oy ol S
Oy B sl 5 (S Sadsygi s
J(EEG) pl Follauily xSl zlool 05 g (gl iloyo
slodh> o Silana s ol Sudg e 3Te|
Eo— Sdidy gl Sl oo a3 I IS Ay Sl 5
3as o yg—al 0,8 daS el Jale g5l (Do,
aes geals Ly o8l 0e 5 (g5 zleel o Jled s
Cn Oy 9= g ‘rwle;).& ‘5_.».:5) 09,..._.».: })_.:‘ (\Y’)
bl = sl sla il 5 5 Lapss ) o 3=k 5
Lapt, dn je (o5 )50 o 2 (e Sloaseis
e 50 g sl i Lo )l slaonils 2
sb—i slaanld o Lol aolbs laanl 3
aols pload olsllas (VF) 0 S oo o Lo
4, ADHD a M 5045 0 EEG (6,lougel o i
W EEG 6,y 4 ;o ADHD a M )S0g S
dladl> 5 sl a>gi 09 el Linlys g 00,5 oo U]

gy Sadedeg U Ae) o La gl ml
=g Gl o Sady g pleje aia S S
G0 slo ey Ll (VF-VA) o)l 50 ol
=g Gl o Sady g pleje aa S S
o2 1,82 g Mayer .(VA: V) ogl_x_; S el
e Gleys 1 Sadds e 56 )Ly g
o) a S o, a o ol ay Lle>ss .o ADHD
U‘P?" )‘.\_:Lt 4_‘>9.1 )‘JLF..LA S g—f u_cl.: @Lo)b 39,«_...:
= AS 500 —iegh o o) en g Arns L(VF) wi
o=l 4 wsels plosl ADHD 4y oiss S9s-5 VY (g9,
S J=lie ;o d(VA) 0 (6 X wilSS g (I i cazgi
L)")H‘ Lfm)"‘ B)l_g)o Hsf UM u‘)&_@ 9 l_Q‘J‘
Ao ol am (Bt GLas S o Saadds e
o) jLogemanr‘l OV o, S ooyl ol a oo
= Seddeys b sl A S Sy (dagh o
Azl ol an ol sl S0s S a g e i IS
A >y, g b e Il Sy e 4 S Wa—,
= Lo o aali —uoren (V0) cilys Jlal
35 (5,5 Alabl> 05 gy ;o Saidy i (sl b
5,0 g% e a2 g Scharnowski .(Y)-YY)
aBgedy 431 5o b sladadls g S > 0 Sles (6w

! Attention deficit/ hyperactive disorder
% Electro encephalo graphy

]

dodlo

Ols—eas "(ADHD) _Jeé i [ a5 ol )b Doz
5355 lyes Sl LS o sl
Pt ol g ass oo 5,8 ;56 oo 1) s yae i
O 33 ) Egus Lol el o) s Y B Y (s DS
ol oS il (b o L aags pae ol 65X

(V) c—l Juld g gasa b 4l i

slo S5 o ISie l,lo ADHD o Mo ol 3l
Slacgams lgmcas ol slos 515w ol
s 45 Wy b vy S claayls |l
oAt (1) oS o cmlia | (3ls gl Jlas
Slalusdse 10 (oo (i 4S5 (2l slas SIS
plobawlie ool Lid g claxl Loaxs
ALl 5 ol aar g W)y gy i Las SIS
Lo Ul ol asg 5l jelae (B) wiibioe )18
odig=d )15 g polie Sdlad S (b )3 aiedas Euly
Sl S 59,5 walyd b 5l Ul ol 45
Il A ) Al Sog Ay sn e Sy
505, S =S|, Lo ol Lo oS o oS 0,8 4
FSe 2 J S o Gl S pome S i
S8y plouul g palas o a S cl gl slas SIS
aladls oy czan (V) 0,10 00 S el a0 edin
A4S Cl SLeMbl b5k 5 6 logS s e LB
il Bl 53 058 5 (s iyt i lishe 3, b
Gk 5l ST ol T gy 4 S coul a8
KPP P ]éd_?u g 00 o, 33 5,50k
68 ALl L o olisS A Ladl> o wlSgn (M)
§ S 0,90 Sl am a a8l L a> 0 g A
e—odls A ladl> ay awoligS A ladls sl el sl
=l ol a9 lils (g I8 Adadl> (Q) o)ls
S8 3l 09 anl aS leosls 5 olgs £a 4 Sl
Lapl (5510, 5 azrgi pamass Cgar 5 olsail | 0,8
O3l St 4 Sl (6508 9 95 (o0 S8l
2 e g (M Sl ueolisS (5505

(V) o,ls soge
g Se—te — S (Sleys slahs) S92y o—lnle
&,9—2ADHD 4 M (5055 (5,157 dLadl> 5 loly
OloSisn ey il 5o g Lumad Lo g 5l 4
Sig—el (VN) 0,5 oyl il Sandy s (hie—al 4y
O eshiiog> 0, Gy, S (e Smady e


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 |

990 el Soagds s by, L (dmadz 50 (slain)

38,8 Ll e ild (o 0l 09, S
0‘9_..(: Ceod Jl_.lf IN st‘\) u...._hjj.' s_i_:..\.ﬁj)y K_wo
< Hammond lawgi oads oy 25 JS gy 3 alslow
g =, ¥V s )8 i als) olw JSSgp le—e
ab ool wl (O, 50, ;0 55,0 VO-IA LS5, cga
u)s_.o U_’l a4 JS_,”.. U_“ B Ls)‘djéj).ﬂ‘ 39_9v.> (\&)
02 S99y u...._|)5) .)5)_5” ‘Ol S99y 5_...5‘ .)5)_.5” s Sg—s
C)_w U‘)H]u’“)b 6‘)_0 J_,elf )s_la 4 )lS r‘:l_>u‘ 55_70
OLT a4 el a3 o Al o 30 (s A 00l
Baa 5l oyl yemel ils (g e Zlo—ol o jeo Ly ol ol |
(L glo—sl ol 5 Lo ool (il 33l () 185 555
9> she gly—sl adog ja—zme oljsel jiils o
Sl o ;s ea s e Bu e g o
o Joe la S oS ol S a s a il an o,
Lo g ol il &jo a Sady g Ghje—el Sl

598 byt (Pl Jolt aalllas 4y 59,9 Lo
S5 s3] 53 Lap] (e 8yt 8ed) YUy 4y Lo
S e eBhaal VL 9 80 s g ol (9,
drazs (=2 ity ol (Hrans sleais;
Pzl pae (il oo 5 0z o slaal o
Aol yy )3 (A 83 S (S50 b 5 (AL
izl asy syl poce ADHD aps 5 (sl SNAP-IV
w9 590 slapleys plojes il ;s pae 5 6,5k
dd V5l G St ol aslllas Sl zg 5 sle b
asle ;500 Gloojpe (SSlidly; claPlist (isls

D9 0y 9 Eyo

93l 3l 9 8t (5 =S 0)lil (sl g (ygmmo]
SIS a3l ml s soliwl Raven oubd w g ol g

..\_...Jla(sa ..\...a_w 9 olb—uw L)‘ )—'3[.»4-' aS el )_a}.aa 7

e 5 0,b Dyeo dy b a3l ol (gl
3 ISie gy gl Sl B Sl (9,8 50
il (g L (eliml mslad 6w S b Lo Sle
—blrie slaiagh Sl sa il (g )lgds A0
5 Qj_a)'l Q—.‘.‘ u_'l;l., aS aisls ul_,.....; oL':_..M_lf.'»l )5_,...5 »

a3 el sl SN g s agas Jole et
SRV i W LA 555 (sloog S 5o el Uig, L

3 Procomp 5

aSgedy A5l a S W, Aol ol a ) Soadg,9
Ql)lf_—@ s Escolano , %, ‘5_.%?9)) » (YY) 05— o0
Ll ol L Saadds g sl 50 (s ol
L Saidy g (b je—el 4 waw; 4o ol 4 YU
d._)lA)T 05)5 O )L)‘é_._x.o &_JjLAJ M—Cl) Yl_a LgL—Q.” A._Jl)
ool b Soaudy g oigel 500 &yl anob olg S g
ol (YY) o (6,15 dladl> og g Eel YU ol
ovig=el b 5, 0 gt el o San 9 Oraki
Sodudy g Lbj9—el 45 Wdu—w, 4o sl 4y ADHD
Ao Mo (5055 o Jlad dladl> o ) Slae Sgpp g0

(Y¥f) o—s ADHD

g dima) 0 059t Lo lagy mols )b S
s pligmel s ;500 )bl g el oSl sl
=gl IS slls 0,039, S5 ;o ADHD 4y
—hmazs O ie i Jpand Ao 50 05gh
sl g o i ) (il Logas 5ol s ol
e ba Sy ol se—p wtlboe )15 LSl
S il oo el mils ol s ys Blaal 0 Seee
b oizmes Sl (il Bl (n 5l ) (S0
ol mas o Pl ool Y g 85 s
C‘L’—“’ PR R 6)9‘H? il a s Sl R N
Slaog—d Jo25 5 (o—loys OISl po (owlidice
ad)S 5 A sl il pml amy oS (Sl s
gy 38 ey iy ol Bae il 05
S ALl 5 sl Ay 1 Sndsys e
s ADHD s e il ol3eol il

e WWAY Jlow jo ol yg

L sigy g olge

ol b b bl aes agl o
oegy o=l @bl Al a5 eeslm s
ADHD 4 Ston omahil ;s ljpeliils ien
Jb 03 eelyg o2 855lte ST 50 oS anzl e
sbagiagy plonl glm p3¥ dged pom> 0o \TAY
il o 05y 5y m gl i VD Bl gla L5l
A Mo cmlanl 59—l ials Yo D295 ol ,o (YD)
D%y 50 (6 S digad g, Lo ol ¥ o )0 ADHD
V0 09,5 ) 09,5 93 )3 (dolal jobo a4y g LS
Sl gy s sl ols 5 il (i
L Saalen 5l umy 45 09 Dj5—0 s Singly
S lig—elmils Gl 5l el o 89l 55110
L, Sealen 5l oy s sl , & ¥+ ADHD «y
S i aliigls, il o g ohiael il ol gLl
ols5 5 imlel 09,5 90 4y (Bl &j5 oy U
Gl ads fe il VY i losl 09,5 o S

I


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 ]

W 5l ol oot ooy 099

= & -
g—_".‘é.'hs_}J=: s__‘L__Q~_q

(YA) a5 ,5 oyl 5 < YA ‘5_;.lA)'T)'Lg
ool Julxi 3 4 525

SPSS ,J53ls 5 5l eolai ol Ly (6,]a5 oS 31 ey Laools
Sl 5l Lmosls cavogs (gl s ooliiwl 14 & s
Sl 5 (Sl o Sl B oo yo ( (HlglE Jels (hross
P9 SLeB® i (s Sl o ool s lasbiul
B35 5odsS slapgasl j) 6 mite sz Gl s Sl
053! s esliil (gl § e SEM Bgi el
Sogine Lo pite 5l S gt sl B ok B9, 5 5alsS
b 28 aS o9 ol (S Al ol aS e
0993] 5 S M (503l s izron ol 80 05
S ey Laatdly (ol 4 wssgs )b e 9]
b 5 ol s Sl il 5 ml 2 (284S 95 o1 |
4z g5 byl Jlow (sl ol B Lo il g 6
S Dz eilyleS Jdos 5l (g5 Adasl> 5l
B0 e e v (lgeay P<efe ) Lo h solai ]

aazsly

9 /96 u...._ul.,o)] °5)j ‘5._.» u_.il.uo u...._‘bB).s u_7| 5o
\s &J“—’L")i 09)_? 39 (iSre 09 Jl_..u a/v¥s 019_3‘ 05)5
UF) ez Al y0 58 (LFFISV) oyas L 4o 5
)_‘.L; 7 o‘9j 05)_? )29 (/\\”/\”Y’) = :\_'L: ) )_D.: Y 9
5 XYY pylez Al o 850 (/) pos Al o
s 4y i die (LYFIFV) oy Al o , a5 €
Sl ol il gylal et ) Jsorm o aog:
J_>‘).o 5o l_®09)§ 6)15 a_lasl> 9 )‘..\_ul.t 4_‘>9.s Q)LML._...J‘
RG] P d_:“)‘ Uﬁ_")]w 9 UH)—‘J‘*’

3= Smads g 09,5 50 ) oo slaadly b
bl g ool a g jlwe Bl il g (Sl aBlos
oy YVISYEFISE o V\VIOYEVY/FR 55 4y o5
Ao e Bl il g (Sl a LBlae 51 ey L
e A Smidg el 09,5 50 6,5 Akl g Sl
ols S 05, 5 15 Lol s FONAES/NY 4 VEY/TYE) \/F)
gl a g e OBl xil g Sl ads o 5 8
YAVOESIAY 5 VY ARVEIVS 55 ey oIS ALl
Some Gl il g Sihee a3 o 51 ey Ll 0
S YASYEZIAY o VAPIVYENY/AD

Sl ADHD (5, Sojail (l,s SNAP-IV &oliiow yy
A oolaiwl oI s g Swanson SNAP-1V dali_ics
ormely 45 el Mg VA olio Sy anliinsy o]
Giei ol 5o e gl ol A wil o lalee Ly
s ol Jgl s 8 o ol l s ally A5
i Va0 Ll cs) )18, sleailss (o)
6,8, sbhaslis —)p = ALY u:_')y|§_~u) £
Sl S VA pLs 5 S 8lS5 1 s LI s
OhHler g Sl s ol oS 5 oSy, olwlis
30 Jw V=Y S0g S 5l g pai Ve v e A Saed S 0
95 ool = 1) sl ol (bl oo Ol pd
dard 99 gy 9 10 Elads,S GLAT oy, o IAY (lesi
19y OLalse ol (rrizmem asnged ()15 IV oS
Sl glaadie ;L bl 2| Geesl ol (g
00,5 3l plaS o g el S o oy ddali 0o S

(YY) ol o VA 5 VKD ) /BY ADHD ol o oliie

Sl ra—wgn é)._f.l:o.: & — gualS ug_o)T
S Sdes (57 S5elS il 5l b 4z gi (5 S0l
ol Bae o eola il I an g Rosvold &g

o=l 3 (IS 395 9 A g (S i g
S diwga 0, Slas gl )b A cul S0
Sy on |yl aibl) oS L aS ol (505800 5 cyg05]
g olael) 5, e d_cgamme g 3l S _iiin Qs_.cﬂ ol
Sad S pme VO eyl 51 SO e 4 S crwl (Bg >
(LS yome JS 517V ) S e Ve wlows ol 5l aso i
39— HLLal Lr;»)}a)’] Jas a bl Ba e S, o
oY (oo jLad 1) g0 dS) aas ol Lagyl soaliw L
3l e g ol Slaey cBue e a5 Cl , S5 4
il (omtble bl gn ol LB 5 s gt o5 e
s Ly ol (malsy 5 /A 035, Yo (ol S o 15
o 09,5 5 slomim 09,5 dlie Gk 5l S s,

(YA) o—& oo ADHD
sl g, Sojlail sl N-back (g ymi gunolS cygmo3]
oolizwl Kirchner (N-back (¢ ,5g.alS yo—o3l 5l 5,18
L (00 ao) (mlis S e golacss o905l ol jo 0
Ao 55, o (Hlsie Ojgo do a il Lo VAL A Lold
Sy )3 sdgail 5 05ise palls a bl S sles
9 S oled a S J5 S o Lo S oo ym alis
Iy o dS oo g0 8 lei IS alis pac O yg0 yo
9y L) Osesl ol (bl O Sen 5 Bush e Lz

033lom 5 0903l U1 58 Loy S o lailil Gl sl 5 nSile =Y Jgur

ZIVY AATAR FieY YViFy \RIAR!

YEV/YY | AYF4 | nviey 10

Sunbs )6l

[ FIAY | YASY | FIAY | YUVD | YYIAD

WPIYY | YFIYE | VYE/-A

10 olS



http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 ]

S5 Ao g ey

Sl el Soaudg g oje—l a5 ols L Laaisl
A o 4l ol as ol g,l5 A kbl g lnl azg
9 9o (VFVA) slatogy Lo jlasl 4z all
Ol e2 g Hurt .05 ol (YA V+) sla ingh L
o=l aS as,S 5yl 8 T s S eolawl gy o g
R U Y FRPRE S KOS PO Y - S PR PSP
Eelb Lol o (g, 80b Pzl g ADHD a s M
o gl Ay )L.:M: o8l ol amgi o mme (il
= Sy, gi byl (S S8, 0 (ieghy b
Hls Saads g slais, L as s3ls slas SIS
9y Lt e B3l an T Sl Sad g
O A4S Moy Ao Gyl A ol B jg—al e
Dolds (Sl 5 (oably Sy 58 b9l slmos,S
Ozee (V) Coilad 0g2g Yol azg o (gl e
sl gy L o,l5 ddasl> pnlibl d ey jo azsl ool
o2 ol e 5 Staufenbiel .(YV-Y¥) 5o gucanr L3
= Sadde)s Lals g Ly glsal 36 5,050 (a3
) 59, VY 5,50 S 0 aS ladls Giga g aladls
AS Mo, Aol ol a i plsdl (adds ¥ 5,
s Lol 0 a Labl> 09 g el djgel 3o i

YY) 0,50 ol yhg )0 (5,lo e
=50 ey e e Oraki , S0 —ighy o

(PES) ! ;55==s &5l e

56 a2 Sl (6 e Stz (el @l ¥ Sy 50
el oo asl )| aisly i o S yiio

ol oyl ez 2 @l ¥ Jsar glaail b
el 009 350 Al inly ke ;o e yuxie 45 0l
slaog,S as el 15l (S aals , Ko o)le a
Sl dz g sl 5l (G e Bl ols 5 5 o]
(P<<]+e- \) A_S)L) 6)‘0(5_':"““ usl_ﬂ.: LS)K a_lhsl> 9
Sl g3l L1 j9dimme jloie an a>gi L psiomon
JRoin o 45 0,5 s oS o0 (4/FVD) 5 SLg

DS oo e |y ST el lg 5o o YV/O

g Snds Ghisel 9y o3l o) (Sl
1 IS L ol fosS ol 5l 5| ADHD oy
aSLY Jeaz o ol malis as ol eolai vl el s

Sl yad 4o (_g)\ou_;.u 09,5V Jgoz sleasl 5b
Ll jgdme (8,5 7 ai jo b as el anals o3l
5 ol A 3 Sl ao o AYIF S ly e
ey e 5l il 5 il 4 i oo VEID
PR S PN S EPFCNION R IVE P u%)'Hj
)8 ALadl> g ol azgi o Saady el Ghje—el b,
s e ADHD ay Ste a5l iils
e 93 ;o e imliEl Eel (g ol 48T iS
G5 ALl g (F=YFY/e 8 P<o/o o+ )) a4 >y
il e el s (F=YEADe P<e/e o))

ol 00— ADHD as Mo

S Al 5 Il a5 (slepaie (sl (s peite Wiz (3e] @S =Y Jgu

INFY [«oeN | YE/YYR < EV s 8
-1fYo SleeeN | YY/YF WA 5Ly (sl
-6 [«oeN | YVOFY YN AO Sl 3
My cleeeN | FANAY YNF- e ety
=

)5 AL 5 sl 4z 55 5 0lsS 5 Saadgoi (slaog,S uil)lseS Sl (S s -Y Jgux

4 Placebo

FYFYIONA FYFVIONA

-RYF AR ATERTN I V2 R 70 ) VPV BV 05,5
FY/OYD Ty VYAY/EOY Uas il
Y- YEAYV/YF - sl
YN YA INATARES \ \NATARES oeesl it

A AR YE/AL- AT YARPA \ FFUTYA 05,5
YAA Y Y O-VIA-Y Un il ls
o Y VYPEAEY J5 b

&l



http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 |

WA 5l o)le> c)Lo..Z G 0)90

= =
U—AASH ﬁ‘_—‘LA.,—Q

sl gy St (lySee Loatdly 4y 4y Ly
g Gl o 5 S5e by, S ple—eas Soads g
e =l o) el )5 kil sl
ool ! (ioldl e i 4 oS L ojls (Sl
4 D ol 8l a S 3oy Jlsaal Gl oo H5S0e o)
Iy 092 (5,5 Aladl> 4 Josl azgy ales g ADHD
b plsliadly; 5 ol SSleys mlpl aiidu oo
Gl sl Sadeys el s, 5wl
ADHD a— Mt o, 8l (o)l5 bl 5 ol oy
o=l s Ggmaadl e 5 iren AiS oolai ]
Ao )3 O hles 5 LT 55 Gioagin L Amoy
S g Ml 4z Soady,g higel il
75 0bgzdile) s LS5k 59, = (U Gingn
O35S (59) = ol Giopgl Lol ol plosl (a4
dwslie jo et guiw LESG5L s sLosl ADHD
wéw)_f)m g a=>g5 sl ADHD 8045 L
oab 0l o by; Sady sl Lbey A Skl L
S ] 5 Ll il ol glas SIS 35t (sl
ADHD 5595 | jiotn (S (gite LSS5k 55 505
Cdlgis Sads o5 ui’}?_—"i B ol (b 0> 05
s G5, ST sl 4 L 5505 s
gl gy 45 Sl ol 2l gl S gls—
A bdls g ol a g o (glo e 30 S oaldg e

u_,l s ls ADHD 4l Stoo o35l yiols (6,18
o oslely (Hleys 5S1re p3 (b2l o)m)l5 oLl wef
oolaz ol gr")’>| 6u¢;)5 Og—nfp 6‘)—.’ 0‘5_:@ Q‘
ool wl i mgh ] Semdgame s g S
bald g p2l 5 e )0 S Nigel iy,
Ol A (i 9o e Su3 Cdgase D5 (6K
13 g ADHD a Me ool g 59—l yils oy
Mt (=) ey Sl Bl 4 GlgS oo La 88 ] muls
g = ly9mal yils a pexi )0 g 0ld p—exi ADHD o
Sg=iso Sliiiny =l pbe 0,5 bl ol Laog 5 nlw
il o T aiged slahy, 5l (T sbaiagy o
J—2lsd L (o oSy 51 01— ogdls 5 0 ool
G 3 e L 0y eolaiwl chasaids g iaeoligS
o a8l (izren (W9 (o) 2 (655330 Ho-bo 4 gl
(m9)ld dsle Loty plow Ly g, mal dnlite ingy
el a0 0 )t g (L2l (S lD (o )L,
o=l 90 slgaing b ails o o) sabe g I
Sl S jo Sads g uf;’}?—"T o9 b as e
GBS 50 Soddeei el (hg) Liliogd (o) 500
e S=iily) 5 (GHladly; sla sl plw odle
152 Slo s 5 S5 ol s (55l sl S
el 5yt sl gy plasl e L

[

S (5055 L Alidlor 35ty r S jomal
dw) ddz Ve Gae d S09 S A (59, ;= aS ADHD a4
St ez ge Saddy 9l Shjg—el 45 Widw) Az
O 30 (VF) o 5095 o) Jlasd & Ladls o, Slae
o3l L i alS c el a s g5 o Laadl ol
\A—\/\) 9 ()_:).Q f*V) C‘H‘ o)_>94.> ‘5)_9.9 C‘H‘ FERIAKY
Slsllas 0,5 o Ll 2d ‘_,’_ch sloo Slae 1o (32,2
u>_>|5., )a 6)_9.4 =S5 C‘?—“ el a s o sole ul_w
(PR g BRI U RPN Iy PPN PO S v K ¥
Aoes (0 09 ol 8l e a > g Sl 0 gy L3,
4 e 505 Al o Sandy 58 (bie—el (b,
3y a2 o) (0w zlemel cdlad ol o |, ADHD
Lol 6,5 kbl 5 sl 4z 09t sl 3oyl
S92 e dm oL (Gl e aSl ;K00 e 090
samme s eFol Ly (s aFol s i iy
S o)l ) i gl elriisgs slap—unilSs
gl g Bly 0 Saundy e Ghje—el mlple (V) cl
5o 0,55 Gl eeaiogd (il sl
Sy 5 s dmy (5310 9,525 Lo i (o]
ploxl mla)l5 a > 535 46 oz 00,8 4 S
A )0 e b oSG SSlen Lo ) g cul ools
b s> 9 J_:..\Ju ‘C)l_a‘ ‘5‘)_: |))_am PRERRYY) r».».uas

e oy L) Sgliie (655 gl 09 o0
S il 5l 508 (B S a g gl
Sl dzg dg g del el ol ol a S a e
4 S Sl ol o Bl 0y e (5,8 A Ladl>
Al ples Soaddys by c—mlan) el
e S aS gk an el Jale g5l byt
Otz 5l ol )8 glis s (550 Elssl Aials) 5o
Snng kel S5 ) oadlae sl oot el
S50k Sl 358 g 999,50l yen (o 0y Ly
So— dalst ;5 35e (Sl 6,50k =l g 9B aaly>
sl Cdly s Ay yomie a5 ool glaS e jlas
ez SLasS pome Lo dy e 9 €95 39 o0
b9y ol (S g (el aiile) 0,5 oS >
am Sledbl Al B s ple—es Smads o
Ao i cowlio jLid; oo il o 5 oS oo S8 0,8
LS 0,5 oo ol 55—l yisls ledbl ol Ly a s o
ol 45 o i oy llae C g o ) ol L3,
Nigb oo 6,1 AL 5 ol ey il cel ol


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

WA 5y plez oo ooy 090

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 ]

1. Fazel M, Almasi Dooghaee M, Ghasemi F, Hebrani
P, Ashrafzadeh F. Evaluation of the quality of life and
the frequency of attention deficit hyper activity disorder
in children with epilepsy. Shefaye Khatam. 2015; 3(4):
65-72.

2.Poon K, Ho CS. Risk-taking propensity and sensitivity
to punishment in adolescents with attention deficit
and hyperactivity disorder symptoms and/or reading
disability. Res Dev Disa. 2016; 53-54(6): 296-304.

3. Angst J, Gamma A, Rossler W, Ajdacic V, Klein
DN. Long-term depression versus episodic major
depression: results from the prospective Zurich study
of a community sample. J Affective Disor. 2009;
115(1-2): 112-21.

4. Miller M, Hinshaw SP. Does childhood executive
function predict adolescent functional outcomes in
girls with ADHD? J Abnormal Child Psychol. 2010;
38(3): 315-26.

5. Najarzadegan M, Nejati V, Amiri N, Sharifian M.
Effect of cognitive rehabilitation on executive function
(working memory and attention) in children with
attention deficit hyperactivity disorder. J] Rehab Med.
2015; 4(2): 97-108.

6. Khalife N, Kantomaa M, Glover V, Tammelin T,
Laitinen J, Ebeling H, et al. Childhood attention-deficit/
hyperactivity dis-order symptoms are risk factors for
obesity and physical in activity in adolescence. ] Am
Acad Child Adolesc Psychiat. 2014; 53: 425-36.

7. Wang S, Yang Y, Xing W, Chen J, Liu C, Luo X.
Altered neural circuits related to sustained attention
and executive control in children with ADHD: an
event-related fMRI study. Clin Neurophysio. 2013;
124(11): 2181-90.

8. Alivand F, Karimzadeh F. The effect of exercise on
the memory improvement: a review of cellular and
molecular mechanisms. Shefaye Khatam. 2015; 3(4):
123-30.

9. Mohammadzadeh E, Alipour F, Khallaghi B.
Evaluation of spatial memory impairment after
intracerebroventricular streptozocin injection in adult
rats. Shefaye Khatam. 2014; 2(1): 40-5.

10. Kasper LJ, Alderson RM, Hudec KL. Moderators
of working memory deficits in children with attention-
deficit/hyperactivity disorder (ADHD): a meta-analytic
review. Clin Psychol Rev. 2012; 32(7): 605-17.

11. Wang JR, Hsieh S. Neurofeedback training

&l

improves attention and working memory performance.
Clin Neurophysio. 2013; 124(12): 2406-20.

12. Simkin DR, Thatcher RW, Lubar J. Quantitative
EEG and neurofeedback in children and adolescents:
anxiety disorders, depressive disorders, comorbid
addiction and attention deficit/ hyperactivity disorder,
and brain injury. Child Adole Psychi Clin North Ame.
2014; 23(3): 427-64.

13. Niv S. Clinical efficacy and potential mechanisms of
neurofeedback. Pers Indiv Differ. 2013; 54(6): 676-86.

14. Peeters F, Oehlen M, Ronner J, van Os J, Lousberg
R. Neurofeedback as a treatment for major depressive
disorder: a pilot study. Plos One. 2014; 9(3): 918-37.

15. Sterman MB, Egner T. Foundation and practice
of neurofeedback for the treatment of epilepsy. Appl
Psychophy Bio. 2006; 31(1): 21-35.

16. Mayer K, Blume F, Wyckoff SN, Brokmeier LL,
Strehl U. Neurofeedback of slow cortical potentials as a
treatment for adults with attention deficit/hyperactivity
disorder. Clin Neurophysio. 2016; 127(2): 1374-86.

17. Hurt E, Arnold LE, Lofthouse N. Quantitative EEG
neurofeedback for the treatment of pediatric attention-
deficit/hyperactivity disorder, autism spectrum disorders,
learning disorders, and epilepsy. Child Adolescent
Psychiat Clin North Am. 2014; 22(3): 465-86.

18. Arns M, Drinkenburg W, Kenemans JL. The effects
QEEG-informed neurofeedback in ADHD: an open-
label pilot study. Appl Psychophy Bio. 2012; 10: 91-4.

19. Nabavi Alagha F, Naderi F, Heidari AR, Ahadi
H, Nazari MA. The effectiveness of neurofeedback
training on cognitive function. Thoug Behav Clin
Psychol. 2012; 7(4): 27-36.

20. Logemann HN, Lansbergen MM, VanOs TW, Bocker
KB, Kenemans JL. The effectiveness of EEG- feedback
on attention, impulsivity and EEG: a sham feedback
controlled study. Neuro Lett. 2010; 19(1): 49-53.

21. Scharnowski F, Veit R, Zopf R, Studer P, Bock S,
et al. Manipulating motor performance and memory
through real-time fMRI neurofeedback. Bio Psychol.
2015; 108(5): 85-97.

22. Staufenbiel SM, Brouwer AM, Keizer AW,
VanWouwe NC. Effect of betaand gamma neurofeedback
on memory and intelligence in the elderly. Bio Psychol.

2014; 95(1): 74-85.
&


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html

[ Downloaded from shefayekhatam.ir on 2025-12-19 ]

[ DOI: 10.18869/acadpub.shefa.5.4.5 ]

W 5l plez olod ooy 0)99

= & -
v_a.u.hsj_; Q_JL_Q_Q

23. Escolano C, Aguilar M, Minguez, J. EEG-based
upper alpha neurofeedback training improves working
memory performance. Eng Med Biol Soc. 2011, 30(3):
2327-30.

24. Oraki M, Rahmanian M, Tehrani N, Heidari
Sh. Effective of neuorofeedback on improvement
working memory in children with attention deficit and
hyperactivity disorder. Neuropsychol. 2015; 1(1): 41-
51.

25. Delavar A. Theoretical and practical research in the
humanities and social sciences. 7" ed. Tehran: Roshd
Publisher; 2008.

26. Sadrolsadat SJ, Hoshyary Z, zamani R, Sadrolsadat
L. The profile of the parent rating scale psychometrics.
Rehabi J. 2007; 8(3): 59-65.

[

27. Barkley RA. The important role of executive
functioning and self- regulation in ADHD. J Child
Neuropsy. 2011; 113(21): 41-56.

28. Hadyanfar H, Najjarian B, Shokerkon H, Mehrabi
Zadeh Honarmand M. Procurement and construction of
Persian form a continuous performance test. J Psychol.
2000; 388-404.

29. Bush G, Spencer TJ, Holmes J, Shin LM, Valera
EM, Seidman LJ, et al. Functional magnetic resonance
imaging of methylphenidate and placebo in attention-
deficit/hyperactivity disorder during the multi-source
interference task. Arch Gen Psychiat. 2008; 65(1):
102-14.

30. Demos JN. Getting started with neurofeedback.
New York: Norton & Company Publisher. 2005.


http://dx.doi.org/10.18869/acadpub.shefa.5.4.5
https://shefayekhatam.ir/article-1-1412-fa.html
http://www.tcpdf.org

