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Abstract

Background and Aim: Attention Deficit and Hyperactivity Disorder (ADHD) is a
neurodevelopmental disorder. Executive functions defect is considered as a general feature of
the disorder. The aim of the present study was to examine the effectiveness of motor based
cognitive rehabilitation on the improvement of sustained attention and cognitive flexibility in
children with ADHD.

Materials and Methods: The present study followed a quasi-experimental randomized
clinical trial design (pretest-posttest with control group). A total of 30 children aged 7 to 12
referring to the clinics in Tehran were diagnosed by a psychiatrist with ADHD. Participants
were selected using convenience sampling and then randomly divided into control and
experimental groups. Sustained attention and cognitive flexibility were evaluated using
recording attention tests and tracking A and B. Data were analyzed running independent t-test
and mixed ANOVA in SPSS, version 20.

Results: The results of the study showed that sustained attention (P<0/01) and cognitive
flexibility (P<0/01) of the experimental group improved after the intervention, meaning that
in the pretest, little difference was observed between the control and experimental groups in
sustained attention and cognitive flexibility, but in post-test, scores of experimental group
were significantly higher than those of the control group.

Conclusions: The results of the statistical analysis showed that with regard to the control
group, gesture-based cognitive rehabilitation therapy improved sustained attention and
cognitive flexibility in children with ADHD.

Keywords: Attention Deficit and Hyperactivity Disorder (ADHD); Motor based cognitive
rehabilitation; Cognitive flexibility; Sustained attention

Cite this article as: Asal Najian, Vahid Nejati. Effectiveness of Motor Based Cognitive Rehabilitation on
Improvement of Sustained Attention and Cognitive Flexibility of Children with ADHD. J Rehab Med. 2018;
6(4): 1-12.

* Corresponding Author: Vahid Nejati. Associate Professor in Cognitive Sciences, Brain and Cognitive
Science Institute, Shahid Beheshti University, Tehran, Iran.
Email: v_nejati@sbu.ac.ir

J Rehab Med. 2018; 6(4): 1-12



.............. oG g oLoL

Sl (5 pidliani! g b 4> g5 9 33 <5 2 9 (S SSL (ARilgi il
ST i 9 4> 93 ol IWS & Wino (5048

TS g < gl Jus

Al el et At oSS (o lgn g5 5 5365 il wliily,y )] Lol )ls )
Ol 0 e et oSS (e 5 LS pole 0aSingdy (LS pole 09, (ks Clasl psle Ll Y

# AP+ 1/10 dlie iy VY0/VV/TY Wlis 5,5554 1Y20/+4/YE Wlie Cdl > #

oS>

Sl g donio
adlas 5l Ban 395 o0 gucme MBI ol 1515 dcaad al 2l G S ek el Jpd-cuas JHST (Jl8 i g dr g al SIS
- Uil goals JH] & e IS8 13 (3L (gl Bllanil g b g5 Sgue 2 S gy (e (S Sl il gy Sl

Al L

L gy glge
allae 53 sl o oolizl (S35 09,5 b (gasl o ogsilutin) (Bl (b il 2ok )l ol o o talef] 4 g9 51 15l g,
L 1539y b il s M) et (sl Sy gy basgs 45 e s (socSutS & ediiSanlpo dllis VY Y S8 Yo il
=093l b (B Ub (g piucdllanl g ol 4095 0 mands J S g Giulel 09,5 93 4 (Bolal g0 4 g O] e yed 53 (S Wiges ] o3litl

Niley SoS 4 g aseal uibly oo Jituwo T g)lol gl b pols img slmodls i obj)l & g Wl (ol 5 429 cud b
85 )5 o 5 5 5,50SPSS20

b 4l

L Jeols 3900 ddlie jlam leyd 09,5 (P<-/+V) (3lis (g plucillax] g (P<e/+)) Jlub an g )3 a8 by (Lis img3 5 odel Cawd 4 ol
lyed gasl 3 Lol ais o3 (5L (g pipllani g il avg )> Galejl g 58 09,5 oo iz glis gasl L 3 & g ol @
g 4l il 58 09,8 5l (sylaline yobo 4 inlesl 09,5

S5 Ao

o Cogl cage €Sy e (BLb Slg Gloy g Sy 0g)F (8,5 s )3 b &S amde oLt leedls (gylel il o> ol
ool 008 b oy [ a2 g pals BT 4 Mo (8368 (B (g pdydllasil g 1L

Sl sl oty

SBUS gy Bllasl g Ll da g (08 o e (BUS (2SN S Jld - i g d2g8 - el SIS

W oK1y ‘}.ﬂe 9 éélwv ‘991& szf 4&9‘».«0 P}Lc bg)f ‘Ls:él‘w" clac! ra9l€ )wa‘b L;?b.u g :J,:AM GMQy
LIRS Kt ¥
V_nejati@shu.ac.ir 3 5w g ySI1 g 30T

* (AN Qb ilgly — ale asliling




Published Online: 2017.April.24 Research Article
- -

IRV W PRY-F
(S Slacllad 4 asadine 5 A8 (o Sl j e (e Gl e (0SS 20 e 4]y (S Cld Glulicuas
i 65l Gl s 4 3,1 (JsS alal a3 S (g5 satedges Sl (Susb el Ml e ]y io (sla L
ST M (L3985 6ajlid) 59y 2 (2liws 23U Sl oo plate (S058 Clled oS st &S5 ol (e (Ol S (g3las
Clidos dag 45 ol (S35 led mls CYMS I Sy Jld il as g5 pais M) 179 sly 4zl b i/ 4 55 jai
Ol 48 39800 hnogi (6 SIS g by g5y (ol L b @l ST ol sl 03905 il 353 41 1) ()b
SLBbLi) 5503 5 dn g e Jeadd (i9-m0n aiunj 1 (gl 13 3,8 3,8hos 4 WE IS ol PPl ao 3 VB Y o] g
o 4S5 Bl cbunls sy lal s Slae Vo155 o aoss T lal clad SIS dlas 5L claojes 5 slozs]
oyt g mblajlas ((s5mydaly Uy LS adadls Tg)loil ol cpl 29 0 oy 1S oo colin |y 3 (slaclad

Glas 5 5135 oo 3B STl g (L o a8l (sl Yl (GBS Sla DUl (59 2 45 398000 Jald | (3L (63 Sllan]
s )0 1y bl aably  JLad i g a5 s V] & M o],8] a8 ol 2> L W oy yo (LINC iy B > Slas b
asban Lty s U5 2l g Mt L Jlubers 5 (6 alabls (o 6bik dlex Sl 2Ll sl SIS slaeilys
P g ol 4 53,5 e JLb Glej Jubang g (SiponeS 45 1 sgs oo iy jlaaslsl g 0xig)|S5 culld S b
Called (SsabsS o 3 sl 5,8 o (Pl oy 4 she Cusly 080 sl Sl i 5 Az (S e ypin G il
s ls 86 bty 9 gipas M) )3 jlangie (Si500e5 (g (SaSd mliiamnl 2 ogulys g yioly Mo
ol Janlkans pads NI, S35 onl 3 425 St cp e o 5 s 5 DIISL tmgy (slaaidly (ynionon
ae sl L] Ll s sl 3,51 L bl 5 g sl ol (slod,$)1S ol slaailge 5l (S, (il (g pipcillanil 1ol
5 5 ame St b agalse )3 )3l Sk et ol a8 o 0)L3l CuBM Jloslisial 5 cuslio g 35290 (sloais S o 52
13 5358 By e bl slads a5 g8 ocspinillanl 5 oLyl (slaa S8 Y7 X 0N ) ) Sae g st (slmo]
i 3 Shae S Slaios | (gl s Maidly o b st s 5l I 4 Mo (1538 0325 4 (Sl a2y
Ml Yy oymizmad T T itzin 23 (g piycillan] dloa 1 alin] 63,58 )5 Jb sl gipas VST & Sliyo lS65
ass] by el 23ls o pbilas! ) jai (5355 5 aiwd ol Ol oy ke j (S oS wals (LS 23 lisdss )
S9ate Sl egte slagley (il ooy p & (SBh0lh) 9 (LS Glagiagh I sled S Ab Sl 4 i b g 4 wiS
= Al Sleyd slasyslisg) plaS (5958 ple (e 0muS )3 o Conl ol poll dlins cilaisls y JUST pl @5MMe
ol o 48" S8 Gl g cplly ¢ Siloys 4y b il Fi 05 5 picalio Jib o g drgials M) 4 Miso 31,31 Lo
(=S el olisccas gelp 48,5 g0 Slallae ] Jols (Ses 4o e B o3pylS 4 531 ol leys a3
Sl 5 S8 o e ling s 459y y ;8 L g 0,8 oo Sl 3ae (sla sl 1) g9y 2 Giiag 5 S S sl ] 50
sy liaas ole Ao 1y (sloygiSTs (g3ldlil Lol lpusis ol 5,8 oo omeas s 3 oo (63,505 g (5L
5 akible 5,0k (sl & alaoje plsie 4 She st g o pdB Ghe GulSgpm )3 &S Al e VT TEIRT I
(g ddox I (amas (glooiiny JLal (i (Il 4 e Slosa sbedld cpl p ogdle .l JIb ciian wye SE
IS o 5l (Bl Lad SIS g je s pdacdlan )3 age (285 Jelse ol &S 3500 ™ 7T S Jizsl 9 (U315
0 gl (il JLsd 4 jomie g md )8 15U Cod 35 ) e 0)Sles Wilg o (S culled dile & LS jee] (K00 Byl
@B 3 5 485 )15 liies g 250 3 sl Jlo 13 35 1358 )5 (big (M s ae i glalal Sl 5V Sad Lo
13U el s G155 08368 53 oyl (slansS 15 b o slcalled cymr saniins dbarly el cpl 3 05 ool colisios

'“-él-de-)-u-f) jevs

! Attention Deficit and Hyperactivity Disorder (ADHD)
2 Executive Function

3 Inhibition

4 Working Memory

5 Sustained Attention

¢ Prefrontal

’.Baddeley

8 Nanda

* Neurology

19 Brain-Derived Neurotrophic Factor
" Acetylcholine

12 Limbic

13 Frontoparietal

J Rehab Med. 2018; 6(4): 1-12



.............. oG g oLoL

- I =
3lgl 5 el ksl ol o Pl s ainly polid gt Jldlo a4 (0oL 00 b olysl clad S5 a5 oo oyl (8,5 s
U css )—’ul—'”] HU a8l gl ybdlo 4 Cans Gl (Sen 8358 10 didls Wby uas Hlde cplplo ‘[W]byi‘:u.o Jol8” Slgn g
Slosls L5 st Slalllas 51 ool Cowd 4y gl s 5 Masl 5 las O)bs 4 ol job 4 9 5,5 )13 Sl slacls

M ko ds A gi L ciwsly ol )3 Mg M3 ae asls 93 (iulbl a4y oo ol (Son (3L g Slows (slabjgel oS 5 oS
ey S Sl JLdsims g argials NS4 Mie (365 22l sad S8 p (B Ld pdsuly A5 5 Ol g 0l oo
S b S o W ol adllas Ml ()55 2l2l s S) Cogii ly s)bd loyd i) olgie & BLS sl
2,558 gm0 9 (S > Slalee Cogli slp (BB 9 9o Glop Olpte ) S e (BB LISl b
Ojgo B0 G125 Cogli Ban b giSL &S alagingly el )3 a3 )18 2l )90 |y alis g 03,8 @)l ol 8l pl (3 Ls
Sghio 5 piorw JB (c295 »S0d o jl 5 035 ;0leyd 4 S0gS dr gl Lais Ml oS wilod 03 IS 4y (Sl yed )5
g s s 355 45 Jeb il dergi s ST & Miso 515368 13 iS5 aslsl 0351 (5285 ey 5l o sl cypod ¢ lazils
slagbyy plo do o CS (i (BLS il da p Gco e | (o CS Glpon cnlply 33,5 (o it Sk
3 e 0yt (imen g i BB g dgpie (29)3 il W 4 oS Cunl Sy (Sie iy ] odliial g2ge (Sl
byl JB @l g 039 (5355 ul (B lacusgize (18 Biboy 4 B sl (Jlb i @Ml 253 &5 (S o saeJld
RES P R

B oigy g 919

oas o3at ol ;8 09,5 b (ygesl e igeilotes 2ok 51 ol 50 48 sl (ol il (oS £ ) gy pols adlllas ko
JSeis JU i g 42 a5 2 Miso S395 V0 ) ilesl 09,5 0l oo (U5 5 inlojl) 09,5 5 31 ISkt o () el
B eS8 s i (BLS isilyy Cod dman jd (63,5l g dicle S duds 50 Cygo 4y 5 Atan £ ) duds 039y b aS 0l
93 2 il 00,5 8l o ) 398 plays o 039 (Jld i g g5 pall JHS] 4 Mie S395° V0 Jald 5 ]S 09,5 88
ol A3 Tl e g 505 (0903l-0i) 215 BLS gl Sllasl 5 kg B sla bl blod jlles S )3 09,8
Oleys Co o iyt olSisly i3l sy SlS g ol Yo SdS 50 jguas b el G duds 033193 50 islejl 09,5 )
3 Lol bames o Sloys aude 81 )3 talel g S35 09,5 93 o Calag 3 5 B )S )18 08 oy (itee (B iSlS
¥ dged poe cusl 0g)8 ym 50 43 0 Jilis j0in piltis 09,5 93 dunlie g 039 (tulel 4l g5 51yl Smghy )b S Ll
Ul a9 pa s ST 4 Ml (gl S sly) pasds (uils § SBlyy 4 axelie adllas 4 39y Lulyd b 485 jlas )3 46
gy BT 5815 4l 5 g8l IMT 5 ind Swlocde Jto M ol & Mol pis ol VY BV s 2l Jled
©)y90 3 j aslllae load )5 o8 gy (393 sla)lons 51 Su s (392 L1 3)90 53 035 Z9 s kailyd g 390 ShmgR ) €Sy
Aoles oolitwl €S > Siwe (3 ld izl Gless | sy o biles

S99 lasuin 40l iw 9

pb Jolis 48 5 03l 1,8 b gagasl (plly jLisl ) (lbiumes Cluogal § Loy GleMbl (gyglaen sglaie 4 dab oy )
b oo (33905 b 00Bd e (59 pU g Sibply) 4 dxrlpe dlls ¢ Joad 4l o iz (SIS £l

"o gicud ygo3T

oo diio Yl > diged By lyis 4 B ¥ g w15 blao By b g & Byl VF 5 el ol
@ S 090l pb bl iy s byl a0 ¢ S iy doxis (3 1) diges Lg s wlie Lgys a5 Canl ol (5390 S .ol ss
oles gl ol 3 el oad odlatal (pgasl )5 b A0l By o 3l 33,5 e i geil nl 0 08 e 2L &S el l
Lo g 0ogesl 9 s g0il i @l O 258 € (0]l @l (bl o li 90 b Bl sl 5 OIS (gllas (S
ci 4 ogeil ooy JS 9 GSS)) gllas el (gllas S L gy (Siasen o]l 9 21 585 V0 )3 catin (15 b )laz alold
Vsl Ui loline o/ v+ ) prdaws 53 g e (Smmads (2] 93 53 +/FYA g +[EVe /AN omym ol s L

14 Attention Registration
* (AN Qb ilgly — ale asliling



Published Online: 2017.April.24 Research Article
- -

(90— cuomd) "8 305 (9037

el e Slos g (Bls (6 pipllan] 01 oaid g5 < S 2l 2b3) (550Nl (sl 03,18 jobor b3y g5l
Cygmo 4 g o diwlgd 358 5| Jol Cuond )3 sl o 93 (> (eI yg05T ) 3 S o B odliul 3y90 B LS
Pl Jaog vt 4 ol 45 duni 0,013 YO )3 g 0l digp domis 5D (B3l yobo 4 a5 1, 7 Vsliel (g p O (03900
sl i K5, (o zos slmouls slacl 5 50,38 0,8 (claopld dlact a5 cglis ol b sl Jgl Coond asliio <9051 pgd Coond
slicel ()Son ey yiSTas b 395 o atlgs 3,38 5 (503,500 g g o g ) asb 0 VO B Y ) 568" aens (glp o pls
4565 opl g3 Ml o )55 +JPA=+I¥D oy 903 oyl (loTib el Cuolys les Juog pb 4 igliie g (3gm0 Sy 4 |,
Mg e 485 Jlai )3 cpgesl 99,8 DS (asls G st 4 bl Sl 2050 (905l eSS gl 457 Sloj o a0
3 Js Glyis 4 sl 0ad golas 55 (Bl slaasls ¢ 2bdy (oil 3 Sl 250 (BLS lae e chnog sl ol 2 ogdle
it (S (30 pd Jold (igal il 0gMe s 23950 odlitsl (g0l (3] 51 s po aidfe Bl (gl v g Al o s

o u_gl_g.)) 9 | ‘Sglg..)) 09")1 O LS"“"L"’ M ‘ul.w)l)f u»l.wl » )y.uuo OPY B 9 RV ‘_‘).)‘.) Cawd )I ‘D)o.; dlb”a}

[Fol5)ls 3gmg +/¥Y g /0 s )5

SBb 5l gy sLadsliyy Sl (S a8 b edlatl (VS5 ,5) 8 o G 5l b sl asy 5l pols adlhs )
5L Ll b ol (cauds > O ygods it 3L (lad SIS wiejls a5 S s diedan Ol ped (WSS aaliy el VY Sl
JUisl olasbaa g (bl 4258 o )loe s Blaal b (8 > Sl yod (oolod dud jo )3 33,5 (0 &) Jloy 4y o po8 (BLS
P agnj 3 S35 hawgh (B Ojlee S ©yg0 5 g 3900 08lnS (BUS (g phllasil g ()l ]S i A8l r g
Tolas anlgs 5 JSie 5 gsie ol a5 ooyt B Lains |y 5183 350 (1 yo8 JS5 5 55 iy yod ) plaS

ol ol (! adgl Jguo!

P9 o it lula slyg )3 )5 Gl p (e g Cunl o i plojl (Slpe ddio Gjg0 ) (I SIS D

sl ord (2Ll (BLS g phbllanl 5 oo S (Jub able wagi ilise (2SI e (S SN

D9 51385 gl gaw &) jlon () B Sl o () AT Y

el 5 BlSS a5l sl S plepd ppd g Cunl Slowr 2D 2 (e dsliyy Copiy mpeuas ¥

Sygme 5 2o ploil Sl ey S35 09,8 el Jas 4 ) J5ES 09,5 oizmen 9 Glalofl 09,5 31 oy gl VY plail 51 g
2,8 dales il Gilejl 0,5 yloyd alie 5 1) loyd L pdlly Jsled
s g 40326 3,90 Vool ol gl JI3Bley S s g atal uil)lg Jelos Jitne (5 5lel 903l byl Siagly slaodls
aolllas ol Al & g L oadh oolital s (5 903l 5| 58 (sl pesite )3 cptlojl 5 S5 09,8 5 (il ey Cap 2853
09,5 olerd el 1 9 halesl 09,5 loyd gl ) il 3590 Cugs 99 )3 gyl 51 pliS s g 03y S35 g Llalel 09,5 93 Jols
3 gy S8 09,5 Ly dalie ) alojl 09,5 (5) 1 loyd 380 Glixe eyl alllas Sl B oS Ll 1 g i 51,8 (ol
g odzzins 09,5 5 b)) g ol Sl g (29501900 9 (RS o Sloglis b ab eolitisl aseel uil)ly s 5Ll 505l
b wsl

2 iz o o) @l o 0 dbre S8 g Sabojl 095 (sl (BLSCmer e o plgie 4 b age)] o bl o

93 (Vo/F) JysiS g (UF) Ginlojl 09,5 oy o (69b) coglis g oo odmlii V Jodo ;5 a5 job lons .l odd 811 Y Jods
23,16

13 Trail-Making
16 COgnitive Rehabilitation Through EXercise (CORTEX)
7 NEurocognitive Joyfull Attentive Traning Intervention (NEJATI)

J Rehab Med. 2018; 6(4): 1-12



.............. oG g oLoL

L -
Sl 9 09,5 o 3 0 (I39051 (yuw jlune Slpocil g (nSilo Y Jgoa
o B 5 RV Sans 09,5
VISY /oA i Jowe;
V8 /s ¥ Jecs oialejl 09,5
Vo a5 \d Js
V/a0 Vo /¥ Ve o
vIY \RAS o gresy J %S 09,5
y/aa Vo /¥ Vo Js
VIVA /a0 vy Jone
VAA Vo/NY A g Js
VIVA Ve Y. Js

an alye 93 ol 5 Laggeil ol 51y slone Bl g Sike 05 L el 5 oseilote Ao po 99 )3 295 € (905
odel ¥ Jgiz )3 (ygeil nl Ga3la ¥ )3 g e el 4 bgupe alie Il 5> sl 0 Sl 5 50 S8 g (talesl 0,8 SSis
Fom
ey Sl ggoil it b (as L 5 B (3903 Sl yed lame Slyouil g (ke Y Jgoa
89,5 o 1 3903 m 9 903t e

: slbs Aq . sbks ) .
oSy e s g Bis gl vy Jade | byl dls e bgyS
WYY Y/.5 v/ov Ya/y M o
2t Y/Y WY \a SD RIS
% VAY /Y N¥ M ) -
vy VNS Y AIVE SD o9ilom ool
wa. Y ¥/A YY/A M
Yoy Vo¥ 510\ N SD 55
W 2l Velos YYAY M -
v \/Y W5 YY/as SD 090508
o -Joy a/ry Yv/ay M )
yas ¥/.5 /¥y Yy D 0903l J s
Y - /Y a/y Tv/oy M
yay VY Ve/VF Yy 3D S
Vv VY NAS YAINF M -
5+0 VY W/as Y- /oy SD RIS
MY VY avY: whs M )
Y4y v/.5 v/5 YV/AY SD 0903l Js
yiva VY VIV Y./55 M
Yor Vos AIVY: Ao SD &

o 05,5 SSE & (9051 =g 9 093t Al ye > b a3l ul o e agesl el g Cunl aSls cdn (i b3 (o))
sl 03a] ¥ Jgas 13 1S g inle)l

* (AN Qb ilgly — ale asliling



Published Online: 2017.April.24

Research Article

L -
89,5 o> 53 (59031 w9 (99931~ 53 23y (9051 liBe (SRS LS )3 b D901 Ol poi Hlire B il g (uSike Y Jga
Jols Joj JS Slaxy Slaxs s dlaxs
o [ S 5] e [ 2] L] e ]
@ by » ks by | b, . LTS L33
. < I 2L, .
P < b, < <l
/Y WS/ Y Y/A VEIvs Ivs J¥5 M -~
YSI¥Y f %D YIv YAIYY ¥ V¥ sp | o
YAVY A-/aY Y ey DAY o5 M ] )
VAIDS Yalss ¥ AAY YVIvS ¥ sp | oren | R
¥./av 55 Y \/os SVIVY " Y5 M
W Y510 ¥ Yy Y5/5 AI¥Y /¥ SD &
s NE/AY ey ¥ va/f Ivs VY M -
i DF/¥ I5) yiva YSI¥ <%0 Y\ sp | oo
fa/s5 WY/F .Ivs YirS VYT <A M ]
f0IAS ) L $D v/A¥ YA/FY \IFY sp | e | =
Yols Va/ss ¥ vy VE/.5 Ny Y M
/o Y/ ¥ v/ Y. /Ay AI¥Y V/sa SD &
£ /AT W\5/55 vy A VO/AY Ivs <A M -
Yoiry FVIYA .o ¥/ ¥i/ay < $0 VoA sp | oo
Yoy ny: Y Vs 50148 ey M ]
YVIY YIYY ¥ Y/¥A YAIFY \ sp | o | F
YAIYS V-ans ¥ /Yo V- Ny 5\ M
¥r/ey ¥AIYS x5 s YA/OY AI¥Y VIvY SD &

Mige (358 (B35 gy Blasil 5 il a2 G oUly dgue 32 ES 5> (e (BLS 5N (d50 ) ie oy Sl
Pl o g Gl by a5 &b g0l iliseo (sloasls (g9 dimel Luilyly Jlos o] 99 Jebier g g el OS] 4,
g e 583 (5ojl ploxil Jl Ll 4l e el 0l I Y Joux 3 dr g8 il (gl slapadls 4 bgije Jlod gmls b
d95 4y 355 Adgyhe (ul 2y S 9y S it (g2 (e 93 > 4 &S 0 sy age (90l 3l ealisl b ool gy S
)5 3929 903l plrsl (gl (dgaome Bl ol 5l g bl oo )15

arg Cud gojl Slapad Ly June G yeiio 5 )5 1 oy 2 ST iyl Jlod gl i€ Jgoa

29dexe . oeNbe gox0 )
Sig. F ) Df & . L]y 31051
61 & ygione & ygine
Iy -1-0 £/\Y YSYA/DO \ YSYA/DO Ol gllas
oIeA Y v/¥ 5. \ 5. Gl gl B
295
-IY0 ofee a/.5 Ya/o¥ \ Ya/o¥ s oMol
Y .10 alva VYOF-AY \ VYOF-AY SNy ole; - o
FYVM Y \Yes. S5l sl 2955
Va- /oy YV £-5¥/0) Gl gl
s
/Ay YV V- B/IAS s oMol
Y\SYEE YV BYFVYAA SNy ole;
- 10A ofee YV/5s ¥Y¥\V/AD \ ¥¥IV/AD IS5 llas
2IV WRY Y5 YY) \ YY) Gis glas dsgo | =098
[+e¥ -IA R -\ \ -/\a REEYIN wbiy | ReS
/-0 -Iv ¥ VEYV-F \ VEYV-F SNy le;

J Rehab Med. 2018; 6(4): 1-12



.............. oG g oLoL

- =
.18 ofee FA/VE YSVY/AD \ YSVY/AD OS5 ellas
Y Y \Is AAJAY \ AAJAY Gl e
# 2l
A -1 <J$A V/EY \ V/EY s Mol -
¢ 09,5
e Ve Y Y \ V.05 oSy oo
AA/A v YYVA/SS Ol gllas
Fr/¥F 0 VWYY/A s gllas
¢ s
v/as v va/ay s oMo
adAY 0 YOAYYE DSl e

sl Holize v g il g0l LRSS

) U?J F 09‘)1 )l ool l) )AJ usﬁj—w 9 U?‘)T_W 2 DMT Cauwd & Lglm o)b.:] 2 09; 9.) dlm L)wl))‘a ua.io@ M?)M
ol 03 0 gz 33 oo ol gl el b wibyly g Fen jl (S oS 0

a9 Cud goil o 9 090il i 53 0955 93 G il ly (Red Ao 0 Jgua

Sig. Y sl ey \RTEUIEESE o F drg Cud gojl slapas L
<180 v ) -1y 090;51- ey O] slas
A¥ vy \ .5 O,pﬂ—u&g Sis glas
g5 YY ) \g ogej ol sl gl
-l-5 v ) ¥/5) 09051- i iS1g loj
I a4 ) Vo 09031t GG slhas
o1y v ) Y/5) 0905w Bl glhas
<IY a4 ) g a9l om slks Mol
AN a4 ) VAY 09051 STy (b

4950 55 3e 903l Pl 3l Ly aSE e sl 00 &1 S g 13 g il 2l) (sl slo e ls 4y bgsye Julos gl
S35 4y 055 ddgsho ol ((o9)S (1930 s yiiie (292 (e 93 J> 4 45D )y lrge gl Sl o0l L e ool g S
)5 2929 903l plrsl (gl (dgaome Llod ol 5 22l (o0 )15

U2 0903l GBS LS S S it (5,135 51 (w2 STy byl Julod gl T g

Ul j9dx=e | Sig. F | Olgdome (nle | df | Olj9dom g0 Aannsly 23101
A /00 Ivs PRy \ PRy Gl b,y e JS
oA Y Y/ YA \ YA o oy o 15 il
/o0 I \/PE 510 \ 5510 o 3y oley JS 89,5 o
o by ooy Juolis o
o0 vy Vo YYvs \ Yyvs = o) os S 295
a5
VFSYIAY YA SOV Gl b,y e JS
s
\AVAR YA YAY/VY o by o s Sl

* (AN Qb ilgly — ale asliling




Published Online: 2017.April.24

Research Article

- =
¥OA YA WADE o a3y ey JS
o b3y oo Jeslis
YV¥E YA 5..¥5 2 oy s 2
5l
AIYY e A-¥ VES- \ VES- Gl s, ole; JS
«IyY o[y A YO/ND \ ALY o by o ks sl o o
LYY ofee \E/¥E YYD y VO o by gle JS by
o 2l g Juslts
[y 9ig Vo Yao/vs \ Yao/vs 2 sy oles
gl
Y o[-0 /YA Yvv/s \ yvv/s Gl s, ole; JS
RAYN [0 FIFY \QAa! \ Y-/£y o by, s oliss dls 0 =090
# QU3 3
-loy ey |yl SYAY \ SYAY S oy ol s L) ald
b, oo ol i
[ Sy e Slay
Y .0 v/ex VEF. \ VEF. 2y olej Je
gl
\AV/Y YA b-AF Gl 3, ple; JS
Y/\Y YA AIVY o ) o s Sl
v o/vy YA DYES/VY o o3y ey JS s
YVO/Y YA Veded k) olej J
gl

can a3l Jlog g (i) Ao g 09) (ol Sl el ok ) £ Jgan 5> o atseel iy Jibs opgeil @l 4 g L
ol Holize ob3, g0l paSls
A W U?J F u}n)i )] oslaiwl L 5 U?A)T_L)“J 9 U?A)T_L)WJ » OAA] Cawd & Lghzm)b.;l PN 09; 99 dlmuw;l))‘s u.gio.ib 4.\09).040
ol ool V Joao 33 syl gl sl b wib )l o390 Sen 3l (Sl oS

@ 5 A1 b3y ggeil-om 9 09ejl o 93 09,5 93 G (il yly (SReR Ay he Y Joua

Sig. | Y@liep | Yehlapn | ofF 3 oge3l SBoas L

A v ) -Jo5 09051- ey A 2Ly Gloy JS
-I¥Y A4 \ \ai 0995l o (2U5, 43 s dlaed
Niss \% \ -IY 39051- b @ (U3 ooy JS
-IvY Yy ) g 09051 ke A 5l o Sbs, ol Jwoli
YA v \ -I¥D O9031- e A DL, sloj JS

-/ Y \ Y/A 0905w @ (Sbdy 45 Uad sluas
- v ) VA 090 @ 23y ploy IS

A Yy ) A 0905l A 510 by ploj Juolis

&

-l

JHST 2 Mo (5365 lubargs g (8L (b Blasil g0 0 8 2 (e (BUDLiSNG HU (pe pol adllae | Ban
Hoals Ko g iy & b)) alo o 5 098 Lol Sl el uily)ly Jelos 903l @l 4 dag b g bt 5 g pal
S 8 wond Sl g pilple sl bliae by Gefl LaSls ) aSl oz 5 g c sefl Lo g
S Jbpin g 425l PS4 Mo (8395 (Bl s pylasl g Jlubaasi dge > <S> p (e (BUS LISl 4l
ol 00 @8lg Fge Ab ol © g il Wb, g dxg b slayge;] bawgs
8l oe e Jom g (055 (05S 9 OISR 5 gste )Sen 5 relin (e g L (slaiagh L 3jgliws o
3550 JLebd il angipais JHST 4 Mise Glpy bz s o |y 28 (S cled 36 595 Jimghy )3 (V41 1) olen 5 Lass

J Rehab Med. 2018; 6(4): 1-12




.............. oG g oLoL

- I =
5 0L ol Jhban sy Gl Gl )3 s)oline jobo & s (S cullabd S wioly (LS mls (c8)5 )8 bl 5)5e o2 pel
390 |y owas B B35 gn (9 5298 295 imgl 10 oylSed 5 eld izeen Pl oagy s 3l (T (6 KtilSS tals
JrS g an g[S s cezrge Mlg oo YU g awgile Gl b Sgl (559 4883 Ve &5 2038 sdmlidio g 203l )13 o)l
9y 32|y baogto ©u s Ly Sopgal (hjael 090 Sy 51 e 5 it 303 (6)S0d gy o Ll e )3 (W03 )8 Lo
i 3yy0 o] oo 3,Skes g (59l 59 2SN e line (S 0iIl ham b JUb il g e ] 4 Mtca (858
ledSlos (IS bty 5 o 3,Slas waa g i (s oo S Sy p (Sgnl Sliajed ot ) (S gl ol )3
e I3 ity bl oS 5 g 235 5 oy cslaclld il & 3l gy 53 U P 03 5 b

ol 039y ol (lad SIS douny Az 13 g owas slrodind Bl Cosdi b ylojed o coms Culad ]38l sas (3 g a8 )T SaS
MBS a Me (L5058 )5 (S socadld ulidl 4o )3 jluban g sla olly g Ban L 5 puie ba gy don oSO b
LU, dgg byl 51 (S a8 sl o 85 BB s (i ool Cawd 0 oS  gmned angi 3 bilos ploul  Jlad il dn 5 yais
sl (Bl clabisel 5 (S Sl o g0 cal 4 sl (B GlaSigel 5 (Sl L sie 3Skes (i 58
ol BTG e 1 S gt s 5 solod 1B e slmorims J! ) 45 950 0 )3 eligd 9 s g Sl
0= e 3 aelag 9 8 (s i ABlae cpl (B LS GISS Copgee b Jlubaa g Cugh (ke AT 5 (S ljed il L
Ol 295 gty )3 (hLSan 5 (9 sl 003 b dgeil 13l degi o5l 5 Sl el el g 4l alju 1 (558
Pl o1 (EASeS b B picdlhnl § (ol 50 w2 S 4 ke S Sy Sl Lbjaal 4 ol
Oigi ) ol sanliie b Ll 3 slacelis Jlo e ) Lol 0dg bt 9 S yidio aslllas ¢y )3 0dd 03,54 (643l 4 3
oy Hiar 5 o gioals S & Mise G365 (55 2 by |y €8 b (Bl ST S 5 5 5 390 o] o >
o OL98 (2l ) s i Bllanl (B ld o Wl g IS I o td (i 605510 L ad (A il cpl )3 9 295
U Gl s 4oy 3 29 odlio ol (B ld g pdyllanil Ul dgute 2 syidie U g ool Il a2y JB (e
(AHb adex )5S 013 (g ad s ©jg0 (o8 Sllllas ((BLS phBllasil dgne ) ES o (e (BLS (LSl
UI5 95 2 sl 5 sy slagsile Gigel 8 iy g (il b Sle csis izman 9 Syl g ol id
3,5 )18 gt 5| (Sl Aol bt a5 00y )3 gy 3y90 |y (St 9 dgipais JHS] 4 e (53557 (B 1 (g pdySllas]
IMS] (glls LSS 53 amul BT Al ogy (clailly 5 gty cslacsib Lojeel a3l cpiiilhas] g ol cla
D31y ey oD Bllanil 4 sl (ol il o 3lisT 5 L)) sl b Bigel ke ) sny Jlabi st g5 i
x> 3 Azes BB Gl 50 Slae edled pbsl e Pl Rl o] St b w8 Cllab g (i dlabl
Lol 5118700, 5 o0 a0 13 (smae (6 pdpdllan cargo &5 0ad ()l3S (oSS 5 (bt S35 ) S0 dedo 5 (6 S o3lo
il Gobo cnl J) g 2l S8 S o a1y e gy Bllanl & o] b Wl e 5 Sl ol plxl &S
plosl )8 o 1y (o ls bS5 U s ol o d™aias (ialél o)1) cla gollas g s cladiolgs & o7l «lp 1y 60,8
Mo (5395 (31 gy Blasl (liee Ol yod nl (o503l Glgicen B2yb cul 5] 4 39 odnlite 9 03, S 5 ()59 I >
Sy Gislially Jd i/ ds o5 yass WS 4

18305 g S

Lo oS Sl plad 5l dliusg oty A5l o b g 55 alainly s bl s w5)) olid )l asl bl 1 48,5y ol o
D35 (o0 (1305 g St sl (pl )3 0aiS S 5 Sldlgls 5 (35S Loguad cidges (6)b pSl> GBS el 3,

&b

1. Fredericks CR., Kokot SJ, Krog S. Using a developmental movement programme to enhance academic skills
in grade 1 learners. South African Journal for Research in Sport, Physical Education and Recreation 2006;
28(1): 29-42.

2. Smith AL, Hoza B, Linnea K, McQuade JD, Tomb M, Vaughn AJ, ... Hook H. pilot physical activity
intervention reduces severity of ADHD symptoms in young children. Journal of Attention Disorders 2013;
17:70-82.

3. Verret C, Guay MC, Berthiaume C, Gardiner P, Beliveau I. A physical activity program improves behavior
and cognitive functions in children with ADHD: An exploratory study. Journal of Attention Disorders 2012;
16:71-80.

* (AN Qb ilgly — ale asliling



Published Online: 2017.April.24 Research Article

- -

4. Alizadeh H. Attention deficit hyperactivity disorder (characteristics, assessment and treatment). Tehran,
Iran:Roshd Press; 2006. [In Persian].

5. Ploughman M. Exercise is brain food: the effects of physical activity on cognitive function. Dev
Neurorehabil 2008; 11(3): 236-40.

6. Nejati V, Aghaee Shabet S, Khoshhalipanah M. Social cognition in children with attention
deficit/hyperactivity disorder. J Social Cognition 2014; 2(2):45-47.

7. Nelson RW, Israel AC. Behavior Disorders in Childhood. (4th Ed.). Upper Saddle River, NJ: Prentice Hall;
2003.

8. Brown TE. Attention Deficit Disorder: The Unfocused Mind in Children and Adults. New Haven, CT: Yale
University Press; 2005.

9. Brown TE. (ADHD) co morbidity. Hand book for ADHD comprehention children and adult. Vashington
D.C American psychiatric; 2008.

10.Sohlberg M, Mateer C. Cognitive Rehabilitation:an integrative neuropsychological approach. New York
London: The Guilfordpress 2001; P125-130.

11.Tucha O, Walitza S, Mechlinger L, Sontag TA, Kubber S, Linder M, Lange KW. Attentional Functioning in
children with ADHD-predominantly hyperactive-impulsive type and children with ADHD-combind type.
Journal of Neural Transmission 2006; 113:1943-1953.

12.Swanson JM, Posner MI, Canwell D, Wigal S. Attention Deficit Hyperactivity Disorder: Symptom
domains,cognitive process and neural networks.INR.Parasurman(Ed).The Attentive Brain 1998; p445-560.

13.Barkley RA. Behavioral inhibition, Sustained attention and Executive function: Psychological Bulletin 1997;
121(1): 65-94.

14.Nazifi M, Rasoul-zadeh Tabatabie K, Azad-Fallah P, Moradi AR. Sustained Attention and Response
Inhibition in Children with Attention Deficit/Hyperactivity Disorder Compared to Normal Children. Journal
of Clinical Psychology 2011; 3(2): 55-64.

15.Cafias JJ, Quesada JF, Antoli A, Fajardo I. Cognitive flexibility and adaptability to environmental changes in
dynamic complex problem-solving tasks, Ergonomics 2003; 46: 482.

16.Badre D, Wagner AD. Computational and neurobiological mechanisms underlying cognitive flexibility.
Proc.Natl.Acad.Sci 2006; 103:7186-7191.

17.Leuner B, Gould E. Dendritic growth in medial prefrontal cortex and cognitive flexibility are enhanced
during the postpartum period. J. Neurosci 2010; 30: 13499-13503.

18.Collins A, Koechlin E. Reasoning, learning, and creativity: frontal lobe function and human decision-
making. PLoS Biol 2012; 10: e1001293.

19.Gilhooly KJ, Fioratou E, Anthony SH, Wynn V. Divergent thinking: strategies and executive involvement in
generating novel uses for familiar objects. Br. J. Psychol 2007; 98: 611-625.

20.Jung-Beeman M, Bowden EM, Haberman J, Frymiare JL, Arambel-Liu S, Kane MJ, con way ARA, Miura
TK, Colflesh GJH. "Working memory, attention control, and the N-back task: a question of cons tract
validity". Journal of Experimental psychology: learning, memory, and cognition 2004; (33): 615-622.

21.Seidman LJ. Neuropsychological functioning in people with ADHD across the lifespan. Clin psychol Rev
2006; (26): 466-48.

22.Barkley RA, Murphy KR. Attentiondeficit/ hyperactivity disorder: A clinical workbook (2nd ed.). New
York: Guilford Press; 2000.

23.Dawson P, Guare R. Executive skills in children and adolescents: A practical guide to assessment and
intervention. New York: Guilford Press; 2004.

24.Baddeley AD. Working Memory: Theory and Practice, London.U.K; Oxford University press; 2000.

25.Nanda NJR, Marieke EA, Leo MJdeS, Cathelijne JMB, Jan B, Jaap O, Joseph AS. Are Motor Inhibition and
Cogpnitive Flexibility Dead Ends in ADHD?J Abnorm Child Psychol 2007; 35:957-967.

26.Lista I, Sorrentino G. Biological mechanisms of physical activity in preven-ting cognitive decline. Cell Mol.
Neurobiol 2010; 30: 493-503.

27.Solanto M V. Dopamine dysfunction in AD/HD: integrating clinical and basic neuroscience research.
Behavioural brain research 2002; 130(1-2), 65-71.

28.Lafenetre P, Leske O, Ma-Hogemeie Z, Haghikia A, Bichler Z, Wahle P, Heumann R. Exercise can rescue
recognition memory impairment ina model with reduced adult hippocampal neurogenesis. Front. Behav.
Neurosci 2010; 3:34.

29.Vaynman S, Ying Z, Gomez-Pinilla F. Hippocampal BDNF mediates theefficacy of exercise on synaptic
plasticity and cognition. Eur. J. Neurosci 2004; 20: 2580-2590.

30.Schwarz L, Kindermann W. b-Endorfina, adrenocorticotropic, cortisol and catecholamines during aerobic
and anaerobic exercise. Eur J Appl Physiol 1990; 61:165-171.

J Rehab Med. 2018; 6(4): 1-12



.............. oG g oLoL

- -

31.Fordyce DE, Farrar RP. Enhancement of spatial learning in F344 rats byphysical activity and related
learning-associated alterations in hippocampal andcortical cholinergic functioning. Behav. Brain Res.1991;
46: 123-133.

32.Hotting K, Roder B. Beneficial effects of physical exercise on neuroplasticity and cognition. Biological
Psychology and Neuropsychology 2013; 2243-2257.

33.Brefczynski-Lewis JA, Lutz A, Schaefer HS, Levinson DB, Davidson RJ. Neural correlates of attentional
expertise in long-term meditation practitioners. Proc.Natl.Acad. Sci.U. S. A. 2007; 104: 11483.

34.Jolles DD, Crone EA. Training the developing brain: a neurocognitive perspective. Frontiers in human
neuroscience 2012; 6.

35.Barenberg J, Berse T, Dutke S. Executive functions in learning processes:do they benefit from physical
activity? Educ. Psychol. Rev. 2011; 6, 208-222.

36.Beer JS, Shimamura AP, Knight RT. Frontal lobe contributions to executive control of cognitive and social
behavior. In: Gazzaniga, M. S. (Ed.), The CognitiveNeurosciences Ill. MIT Press, Cambridge, MA 2004;
1091-1104.

37.Best JR., Miller P H. A developmental perspective on executive function. Child Dev 2010; 81(6), 1641—
1660.

38.Best JR. Effects of physical activity on children’s executive function: contrib-utions of experimental
research on aerobic exercise. Dev. Rev. 2010; 30: 331-551.

39.Afrouz GH-A. Psychology education of exceptional children. Samt Press; 2002.

40.Nejati V, Pouretemad HR, Bahrami H. Attention Traningin rehabilitation of children with developmental
stuttering.NeuroRehabilition 2013; 32:297-303.

41.Nejati V. Attention registration test: design and evaluation psychological characteristics. Journal of
Behavoral Sciences,(Accepted published).

42.Llorente AM, Williams J, Staz P, D’Elia LF. Children’s Color Trails Test (CCTT). Odessa, FL:
Psychological Assessment Resources; 2003.

43.Lezak D. Neuropsychological assessment. 3" ed.New York: Oxford University Press; 2005.

44 .Stuss DT, Bisschop SM, Alexander MP, Levine B, Katz D, lzukawa D. The Trail Making Test: A study in
focal lesion patients. Psychological Assessment, 2001; 13:230-239.

45.Uchiyama CL, Mitrushina MN, D’Elia LF, Satz P, Mathews A. Frontal lobe functioning in geriatric and
nongeriartic samples: An argument for multimodal analyses. Archives of Clinical Neuropsychology 1994; 9:
215- 227.

46.Medina JA, Netto TL, Muszkat M, Medina AC, Botter D, Orbetelli R, Miranda MC. Exercise impact on
sustained attention of ADHD children, methylphenidate effects. Attention Deficit Hyperactivity Disorder
2010; 2: 49-58.

47.Hillman CH, Pontifex MB, Raine LB, Castelli DM, Hall EE, Kramer AF. The effect of acute treadmill
walking on cognitive control and academic achievement in preadolescent children. Neuroscience 2009; 159:
1044-1054.

48.Mattew B, Pontifex MB, Saliba BJ, Raine LB, Picchietti DL, Hillman CH. Exercise improves behavioral,
neurocognitive, and scholastic performance in children with attention-deficit/hyperactivity disorder. The
Journal of pediatrics 2013; 162(3): 543-551.

49.Callaghan P. Exercise: A neglected intervention in mental health care? Journal of Psychiatric and Mental
Health Nursing 2004; 11: 476 —483.

50.Stranahan AM, Khalil D, Gould E. Running induces widespread struc-tural alterations in the hippocampus
and entorhinal cortex. Hippocampus 2007; 17:1017-1022.

51.Kiptown h, Green CS, Bevelier D. “Effect of Action video games on the spatial distribution of visuospatial
attention”. Journal of Experimental Psychology: Human Perception and performance 2006; 32(6): 465-478.

52.Barkley RA, Fischer M, Edelbrock CS, Smallish L. The adolescent outcome of hyperactive children
diagnosed by research criteria: 1. An 8 year prospective follow-up study. Journal of the American Academy
of Child and Adolescent Psychiatry 2005; 29: 546-557.

53.Abdi A, Arabani Dana A, Hatami J, Parand A. The Effect of cognitive computer games on working memory,
attention and cognitive flexibility in students with attention deficit/hyperactivity disorder. J of Exceptional
Children 2014; 14(1):20-33.

54.Colcombe SJ, Erickson Kl, Scalf PE, Kim JS, Prakash R, McAuley E, Elavsky S, Marquez DX, Hu L,
Kramer AF. Aerobic exercise training increasesbrain volume in aging humans. J. Gerontol. A Biol. Sci.
Med. Sci 2006; 61: 1166-1170.

* (AN Qb ilgly — ale asliling



