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Extended Abstract

Background and Purpose

Cognitive flexibility refers to our ability to switch between different mental sets, tasks, or strategies
(1). Meta-analysis suggests medium-magnitude cognitive flexibility impairments in ADHD (2). The
abilities of cognitive flexibility predict successful academic performance in math, reading, and
language acquisition. Impairment in cognitive flexibility appears to confer the risk of internalizing
symptoms via increased rumination (3).

Poor motor performance is another common coexisting difficulty in over half of the ADHD children
(4).

It has been suggested that a combined physical and cognitive training program have the largest
effect on children's EFs (5). A combination of physical and cognitive training can be achieved
through “exergaming.” Initial investigations have yielded the promising results and suggest that
exergaming could serve as an intervention for promoting EFs (6, 7). Therefore, this study aimed to
evaluate the effect of Nintendo Wii-based motor and cognitive training on motor proficiency and
cognitive flexibility of children with ADHD.
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Materials and Methods

A total of 30 boys with ADHD, aged 8 to 11 years, were recruited from a child-development clinic.
Inclusion criteria were an ADHD diagnosis confirmed by a child psychiatrist and based on the
Child Symptom Inventory-4 (CSI-4) and QEEG TEST, free from comorbid conditions of
conduct/oppositional defiant disorder, autism spectrum disorder, learning disability, neuromuscular
or musculoskeletal disorders, not taking medication during the intervention phase, having normal
intelligence, being in prepubertal status (calculating peak height velocity offset as an indicator of
biological maturity using equations of Mirwald et al (8).

After the conclusion of the recruiting process, 30 ADHD children were qualified for participation.
All children with ADHD were matched based on ADHD type and age. They were randomly
assigned into either the experimental (n=15) or control groups (n=15). The experimental group
participated in a selected gaming program using Nintendo Wii consoles (Wii Fit Plus version) for
24 sessions, 60 minutes per session (5-10 minutes aerobic games, 20-25 minutes strength and Yoga
games, and finally 20-25 minutes balance games). At the beginning of the study and after eight
weeks of intervention, motor proficiency was assessed using the Bruininks-Oseretsky test and
cognitive flexibility was assessed using the trail making test (TMT). R statistical software was used
for all statistical analyses. Multivariate analysis of covariance (MANCOVA) was applied to test the
difference between groups.

Findings

An independent t-test confirmed that there were no significant differences in age, weight, height,
and 1Q between the two groups in the pretest P>0.05; and suggesting homogeneity between the two
groups. After accounting for pre-training differences, MANCOVA revealed an overall significant
difference in motor proficiency between the two groups (Wilk’s A = 7.12, P = 0.003, partial n2 =
0.15). The Wii group performed significantly better compared with the control group. The results of
the post hoc contrasts on MANCOVA showed that balance (p = 0.01, partial n2 = 0. 0.23), upper
limb coordination (p = 0.01, partial n2 = 0.24), bilateral coordination (p = 0.02, partial n2 = 0.19),
strength (p = 0.06, partial M2 = 0.26), response speed (p = 0.02, partial n2 = 0.19) and manual
dexterity (p = 0.003, partial n2 = 0.29) components, in the experimental group were significantly
improved in comparison to the control group, But there were no significant differences between
groups in running speed and agility (p = 0.09) and visual-motor control (p = 0.27).

Moreover, MANCOVA revealed a significant difference in TMT task between the two groups
(Wilk’s A = 10.5, P = 0.001,partial n2 = 0.51). Wii group performed significantly better compared
with the control group. Regarding the components, significant group differences were observed in
TMT-part A (p =[0.002, partial n2 = 0.38), and the exercise group performed faster than the control
group, but there were no significant differences between the two groups in TMT-part B (P>0.05).

Conclusion

The findings of the present study indicate that Nintendo Wii consoles have the potential to improve
cognitive flexibility and motor proficiency in children with ADHD and might in future serve as an
adjunct to medical and psychotherapeutic treatments. However, future research should aim to
include different EF components. This would help clarify which EF tasks are affected by Nintendo
Wii. Since exergaming is highly scalable, it could be a safe environment for clinical patients
suffering from cognitive deficits to benefit EFs and replace sedentary screen time.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Public Licen



Doi: 10.22089/mbj.2020.9208.1903 F¥-8e . oo BF oylads A5 093 ¥ yliuasli o 535 > ;5

o 2> L8,

Journal hompage: https://mbj.ssrc.ac.ir

g Al
5820 4> 93 (IS > i Wil s JguiS (5 3> g (Ll Oy yoi w3l
S 3939 /4 48 L IS 110 58 o8 i Ll g s llanit

¥ ilo yed oo ¢ 5 Loy o (7 (ol ygu gingo ¢ |5 35 plis!

Sgien (w00 )8 olRAINS (S5 > 0y (6550 (gl .
Ageien (cwgd, olKiils ¢ 5 > s, sliul .

Ageien  cwgdyd olKiils ( 5 > s, sliul

e (g0, ol ¢ 58355 (ST8lse5ed ol

o

e S

WAR/ AN s gyl IFAR/CANFE  idlol Zu )l AYAAINYA sedl s b

* Corresponding Author: Mahdi Sohrabi, E-mail: sohrabi@um.ac.ir, Tel: 09155035459

How to Cite: Ghazi, A; Sohrabi, M; Taheri; H. R; & Ghahremani Moghaddam, M. (2024). Effect of Nintendo Wii-
Based Motor and Cognitive Training on Motor Proficiency and Cognitive Flexibility of Children with Attention-
Deficit/ Hyperactivity Disorder. Motor Behavior, 16(56), 33-50. In Persian.

(XKWL

Mo 5095 (5Ll g piybllanil 5 g)ld azgi (5> o g Wil (235 10— (23 0b by jod (ot S b polo gy
0955 b 0903l 0r903] ey Tob b dulojldass gy (b9 31 polo g3y 50 b ploil (LS (g9 [ar i s JOiS &
2 31 (o 53 (5 S Wiged gy 4 (IS 393 (a2 g8 s SIS S8 JLw W BT Ay Yo jeliio (il i oLl o 05
(5 09,5 iy poi Wid,S 4158 (S g 02 09,5 90 30 (Holal yge0 4 g Wi Bl wigl w35 s 4 IS Az 5
090)l g @l low 3l am g B b Gog0)l aod al el Celn S auds 12 g duds dw Al 12 Add Clld Guo @
303l 31 g Wools ki cgr R 1581 05 5108 )5 1,8 (o351 990 AIlid cdls (y9051 9 (S35l S g 1 (55 2 2
a8 510y o[+0 axllbo cpl 53 (5Iolno gl o 0oLl 09,5 93 (Sileo (o W9l (s 32 Sl S iionis (L)l Sl
(P =o/41) SlBgd plail Kales (P =+/+)) Jole glo wliie 08,5 ;0 09,5 90 (mu ,Id cxe wold (ygo3l (wl s .o
D15 GLES (P =efo0 ) GBgé plail SY g Cac pw g (P =2/+Y) GiiSTg Cac pw (P =000 F) 08 (P =4/0F) A gwge Soalon
2 b ol oaalie (P =+/TY) (5o ol J 508 9 (P =4108) (Sula g sy b olilo 03,5 53 (5513 o Wglis Lol
G293 (2l @l (P =e001) 3,10 3929 JHS 9 (2% 09,5 99 (e (FELL Al 15 ,lo Sre Lyl (baidly sl

Copyright: © 2023 by the authors. Submitted for possible open access publication under the
terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0002-8159-4570

988 HHHHHHHHRHHHE AR R HAHEERHEH S &

9 STy dgne 4 Ol g AuaeS (plel Ly ol 4 Wlgh oo WiT (8 o Ul slagil 45 WS (o0 Slciuy
S SaS S 938 A gF jalls ST gl ylo TogS U (6 dy Sllasil

Srriplanl (35 o S, lan Wil gtz sloJamiS ol (slo i S 3938 14255 i JSS1 35S 53

Aodio
e IS8 B g, SIS G isnses 3 015 il 3 St (ADHD) p5  fargioas S
o 5 R 5 b i 9 o g ol (S A b o8 ol 5 gt ST (S (sl 055 o
awaly byl lg oo aS Wisle o ol |, obbailis asie job 4 ADHD a4 i ol 8l a5 oo ol 4 098 o0
ol cosis oVl g slolal S| (ol 3 olin Sy9m 53 0 e (sns5 5 5 i i 5
adlas SO bl Ll () ail oo asdllae 050 Comex g bojlpl goi (wliss hgy 5l 48,8 lis loges o glas
Shae,s WVF B O/ as ols olas (YL )5 g9y » addllas VY g 5055 (g5, p asdllas AF o) L) Juloul )3
et 33 G dy PEST cpl 50l Oliee &5 Wan (L235 (938 [az g pali ST I dn s i S 05
S VA 5l g ooy ez ST VA BY s 10 o, W ( S VY B 2 o o] gaud 4S5k 40 0 o
SRS 5 Jubiay e Jolb ADHD st ol pdle (1) e o 208 oo gy & LS5 6
ool plaazee Ll ((F) 51 J&5 ay) ccwnl ool osls ylis ADHD 5558 ;0 298 sbralas glsil jo adi il
ol olaioe odle 4 (Y) il oo oo ©olawid axg 5l Soas 50gS pl g lus axgs o a4 wiles,S
03 yS p j0 ozl Gl S (F) el s e T‘S.,.IJ?I G ias o s L Plsl ) dol oD a5 Wloo,S
3,50 0duzty 9 JSKie IS 5 wiedun lacdled sloul (gl a5 aiil oo oo Jle slacadled g las] 3 5l glacgoms
lazgs ot PLSTL VLS )5 9 (05 w)ls oage 1) 08 L8, (o, 50lae o (popdal ¢ )5S Codgune 5 009 5Ls
((F) 51 Ja5 @) aims oo lad PLST ol (g o3 b auslie o o2l Gla S 50 (5 loline (allys (2250958
a0 wies o2l Glo piS o ek gl a5 ADHD (\Ulg>g5 5 5055 a5 wlools slpriny i
GF o dwd &5 Lol anld an () aiiboo eass o Sl jo ol ans g 5,50L Pl 4 Dl YL
6 pdyailas) (F) wil v‘_g)lS abisl> g g o5l (sl g pdyBlas] Jols wes o JSis 1) ol 2! glo s
b Ll eealio [5G slo v o JEI QU1 4 22l Gl S mee slaadlye 51 (So plye 4 (SSLS
S0 ADHD (Sas8" jo g5l (g pdyBllasil a5 ouls ools (lis (ol Slibss )0 090 co 3] alizee slaslayg,
ools las ADHD ode b ol 2! GloyiaS 5l addge cpl jlo cime L3, uzpe (@) 5l J& @) cewl oo s
(89,80 dalg, (Lol by wd) (6,S0h e adge SO (Ll g iyl a5 Ll gl (F) caslons

Ot s yde Cyaioas 3 e 4o pl Ay o ion 5 ((F) 51 U8 4) 098 oo Cgette S g Ao Jo (6 S penai

1. Attention Deficit Hyperactivity Disorder
2. Executive function
1. Inhibition, Working Memory and Cognitive Flexibility

OF o )lols AP 0590 AFY liwl (5 > L8,


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2247447/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3441936/
https://pubmed.ncbi.nlm.nih.gov/25085651/
https://pubmed.ncbi.nlm.nih.gov/25085651/
https://pubmed.ncbi.nlm.nih.gov/15482034/
https://pubmed.ncbi.nlm.nih.gov/15482034/
https://pubmed.ncbi.nlm.nih.gov/15482034/
https://www.mendeley.com/catalogue/ff088150-9970-301f-a9f3-99b5e14dcfb9/
https://files.eric.ed.gov/fulltext/EJ1172788.pdf
https://files.eric.ed.gov/fulltext/EJ1172788.pdf

ey S 3 7 p Wi glogussS (5 y> 9 (35U WLy poi 3

S 3 o G Wl oo i il 50 egas a4 ol S5 g (V) Bl e BT (S VY BV
S Lyl s 5 elain] g0 3

SIS355 ) ichens G s 5 iy 5 lalgn ;3 ADHD S| s Gl5555 J| o § i 0 i
o Sinlen b 5 cems 5 i Sinles anile loj s atealy glaylis) o il L5055l (A) AiS o Jas (gole
Jked aladl> la olo b davlsas @S > oo oo 9 (2l Sllss pas Jdo @ Ylas ] JSlin ool wi)ls S pladl
35 Jbii 55 i o Yo (Sl 5 ) iblye onlitings )3 OIe 975 plesy kil o
o a3 Wi e 5 S () 35 gn o Sl i ke 5 4 o5 i b 5 slaes e
arls aslol JLS )5 b 55 o] sloanly g o0g HI08 L350 iwss Lals) 5 (55 dasme il dus jae aiile yIS548 S
pos aziiyd 5 QS0sS (nl il Dje RalS el Wigi oo Gl Slowzr (Folel 5 (2, 5 Shes 3 ans il
O35S nl hed aazsi b ulpls () 953 gene 455z Gal BRI 5 (8559 slacdled o oS5 4 bl Liles
OB3sS al &5 alaaslip egata caslio (o el (pladaly (35 S 50 (2l 2l Sla Sy (5> slao)les 5o
el 19595 51 (slofag Coenl Sl iS4 993 0505, (S5 o wilen

J& ) aS oo Sulex @il 5355 0 a2l GlapS it sl Sy slaclad Cude 13U 5l g0k lalllas
wiln 95 4 drye S 4 wloo,S o)Lt AIG cnl & 095 (g jape dllie o (YVA) K 5 oy (V)
O89S 3550 )3 wizye (V) Wpee lacudled cnl 13U Sl 1) dgw (n i ()5 alidl> 5 (5LS (6 pdy Sl
ool 00l £adg0 (pl 4 (g i 4z ) Dlidsd jo Ll wyls vg2g (550900 waled Liuly ol o ADHD
2 ete Sl ailg oo S el a5 WS 6 eSam 355 550 Alie 45 (Y011) ol Kan 5 ' ils
SENARRRVIVILCCI vw; ) sl asls (59sS cnl (5 > Gl e 5 6,8, @ (22 sla 2
5 A SonolisS 5 alaiio E53Iae ADHD ;5055 5 Slalllas fiiny a5 win,S zylae |y gadge ol 055 axllas
a2 o s |y e Cote 3 ADHD (llyzgi 5 55055 52 oaedils E3EIe §l o gl il il o3l ax 51
5 b (5 eSa le sS85 ol Sty i Slaallis o a3 Slido o Sl sy s
OV) 098 o0 dwy ol

93 ()8, and b 3 el s a4 b i (LD slas Shae v Saallad S slapenilSe 390 5
9t Ol Reeg5 b oo S5t S el Gk 5l )l 5 (eelaiogS Sl e Dy lasSl a5 058 oo
15 olh, O 5 2L (glas,Shes )0 e b sl ol liaws ADHD 55555 10 oS Glgs [Sits a5 i o
Jetees 5 (e slmosins JU eass s 0y Slled oS 355 ca j5 | puliiens 4558 15 (1Y) Sel L)
(S Sllad (o (sla g Laib 45 aF out slenty s S s 5 L OY) 3gdn ras gy S

1. Bidzan, Lipowska

2. Jeyanthi

3. Christiansen

4. Behavioral Hypothesis

5. Neurobiological Hypothesis

6. Cognitive Stimulation Hypothesis

OF o ylods NF 0590 NPT liwsl (S5 > L8,


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923842/
https://pubmed.ncbi.nlm.nih.gov/25462494/
https://jmlm.ut.ac.ir/article_28985_cc2af0f4c9d50c89d89fd0d368fa3f69.pdf
https://jmlm.ut.ac.ir/article_28985_cc2af0f4c9d50c89d89fd0d368fa3f69.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923842/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5923842/
https://europepmc.org/article/med/30264226
https://www.mdpi.com/2077-0383/8/6/841
https://journals.sagepub.com/doi/10.1177/1087054715575064
https://journals.sagepub.com/doi/abs/10.1177/1087054710379735?ssource=mfr&rss=1

PRT3Y) HHHHHH AR AR A

Pl ozl GlagiiS p @385 50 G Ga slacdled 3ld 55,0 (SisSy G ol S sla Sy Sk
s 5,0 sbml ceb a5 o sladlas a5 wols (les (Y+10) oes 5 el Sl sl L0 F) canl Cooal
S g pddllasl p uie WU g oo (GSLE 2500 (e Gler Bro Gar colld & 5wl e SSLS
alizes lgil Joli) oS 5 S slocadld aSl 5 pie )0 3529 gaaled Ko B,k 51 L(VF) all ails oSS
alllae 55 (Y-0)) Len 5 ' cplle ogdleas .(10) 3,15 ADHD 5355 o3 sgege 50 |, il iy (oo lad
4 Wlgi o Yol 05800 (Su5d 5 (LD o illy Gl a8 (DSlas a5 wlos S aSE S cpl @ 355 55,
5 g0 (V7)) A5 (g3by SeS (U355 (nl 0 Shee gt g pdle Db el 4 clie (Slejs Byy o plee
58 Jols 5 0o 15 |y (Sopd g (LS slaadlye 53 58 o5 plaaely wiS e slerin (Y1) sl
Gl ol b OY) sl axsls ozl Gla s p 1) S on 5L sl oo wiind 6 5VL Gla Sazm 5 clie
OB3sS sl g w8 1550 1) (Susd g (SFLL adlge 50 50 Wi oo laslin g4z LiBs o5 gdise prhae Jlgw

b ewlie ADHD
s ol ghioe Gizme Jlb o9y Slosil GIPPSS 50 (29 dw o0 Sl 4 (Susd g (SELS Sl el oSS
Jos 2,555k slaw 2 g 9l bagsl plsil sl o DB, 4 gliml a5 wlS oo o)lil Jlioms Gl @ sl
el sladle jo dagl wws cnl plee 5l el 281> o Sl gt g9l Coogas @ly o WS (o0
Sl sla5e3 4 Wi slasil (b cawsl 00,5 Cla 095 a1, 1 Koy g i 5 (5 s 4> 95 Wil slo JousS
abdl> (bt g pdySlhnl Glal axg (ol ey Jod ) i (2SS slaslp s 60550 colll oS
OA) S oo ol 1) 0l 5 hyaeliy bt o Colill (g S mraad il 651050 (e oligS alail> ()8
oo )lee 5 SFLL oSz Jold &5 (LIS (Sawzmn cde 4 Wil slagil o5 ) ool laiee iz en
Sloe baid b (Jeod 5 59y (9d Sl yod M) (5,2 Slie s a5 (Sl pod b dnnlie ;o W5 oo ool (25 >
Jbe sln (V1) sl adls (o2l gla S 9,50 )3 (s i Lo W)l (S 250 (g ok M) (S5Ls
Sl 5 i Jub gy sk wnsl alie lagil g5 aile; (> o Wl Glas (F21Y) S jaieg ol
slagsl Cute 25U Sl iy 5l (S p po sz 2 (V) 0gbioe 22 SlaisS g cel S0 2pg
ADHD 5355 3,50 ;0 Lol (Y) .Y +) el oads Cules ol ollszgi 5 05055 olyal sla a5 Jlad oaaug
Loyl dlllae 45 Wis S o Lil £adge ol 4 955 allie o (T+19) Coadl 5 Kuy 3,0 Syzg soS jloy liizs
)3 oy 8590 ADHD ol5sss lyal sla S (XDOX) Jld sgiug slacsil il o] 5o a5 coul ctgly o]
(S s pd Sl adlge 3550 55 (Jg s Glas Eul Ik 2 b cnl Sote 15U el aalllae bt @B S
L oolaaze ol «(VY) ais odalie fyae3l (LS 00 )0 (699mt g 9 0b cdvlive Joddl uSe Cop (o Ladd g
OSE aba cnl o i Slllls ©550 a4 amy sl @ ADHD (55 pislolozl (l)S a4 azg

1. Halperin

2. Moreau and Conway
3. Gao, Mandryk

4. Benzing, Schmidt

OF o )lols AP 0590 AFY liwl (5 > L8,


https://www.researchgate.net/publication/294109446_Cognitively_Engaging_Chronic_Physical_Activity_But_Not_Aerobic_Exercise_Affects_Executive_Functions_in_Primary_School_Children_A_Group-Randomized_Controlled_Trial
https://www.researchgate.net/publication/294109446_Cognitively_Engaging_Chronic_Physical_Activity_But_Not_Aerobic_Exercise_Affects_Executive_Functions_in_Primary_School_Children_A_Group-Randomized_Controlled_Trial
https://journals.sagepub.com/doi/abs/10.1177/1087054715584053
https://pubmed.ncbi.nlm.nih.gov/20691725/
https://onlinelibrary.wiley.com/doi/full/10.1111/sms.13446
https://pubmed.ncbi.nlm.nih.gov/22436308/
http://hci.usask.ca/uploads/256-p1863-gao.pdf
http://hci.usask.ca/uploads/256-p1863-gao.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6518044/
https://pubmed.ncbi.nlm.nih.gov/25328562/
https://onlinelibrary.wiley.com/doi/full/10.1111/sms.13446

3hJe @) wlesls ;las ADHD (5555 o 1) ogaug bl 4 olel (YL gauls (g0l dalgd aST > ailes S
Ll (YY) J&5 a) aums o bl gloyo 055 o950 a3l cpl ploxil b 8065 cpl a8 w556l () olides (YY)
Los b g5 @ o506 (pl olael Gal a5 wis,S (5,155 055 iwgh ,o (Y+19) \Ol)li.ue g oo Alsulgs
oley a5 wijls hled i o g5b g5 5l Haid o ADHD IS545 a5 ixe opl 4 clnss dtasly lagy] cased Sloes 5
ADHD (5355 » lasib cnl Cotte 180wl @90 )3 culple (V) a8 (g slasib Spo 1) g3k s
S g (Bam g g eeliigds lasil b S @ns sl Rlr bl ol 45 0s lsansl (g o0
o lacllis 2alS a5z sl b 5 (6,850 oed 51 (68, SIS aiile (65 e sl o g5 o
S GELL Gt ;56 oy p (g orl Boe nlnls 0ed (B85S Gl 0 Bl g Fomb 5 S

3L oo ADHD (5355 (5,l0 az g5 g 5Ll (5 iy lasil o o5 > e 0 Wi

GBI B9
Ol de Jolis g )lol analz 09y S35 05,5 b (gasl gt b b stalojlanss ol Gl (b,
Wgl 0y 35 50 4 «Sjly; Jamsgi (SS9 faz g als DS arseds b aS oy Jlo 1) b cite liass (s
g @ VY sl 0y 9 Jy0S) 05,5 2 (6l ciges slawi s (5l PASS 1381 635 cadei 309y 00,5 dxxlye
wxlpe Olo e aged ol i85 a5 55 58 V0 098 o (slp olasd (nl ey S s iy Jlisl 4 4z L L
a5 35 0 il olitily; ogs alan 5 (CS1-4) T oo jo @idle anliiin y lts olol 2 gl 5550 @ lSasS
DL £ 25 5 oy & dzg b dolas 5%l 5l ool b g Wk il (QEEG) " oS 3 Sellinils 250
5 b8, oML Jbje jelaie 4 (CS1-4) (poy0 @Dle dolitiny W85 )13 J5US (025 09,5 g > ADHD
il g MY ol 45 ally o5 51 imgiy ol 53 ol o obb Jlo VY b gty oy 5055 0 ol
|, Soho M3l 5 glablio Slol (S g5 fazrgiial lime PUS] £55 du aulidnyy ol b solil
0l et 10 losTil Gk 5l O (bl 5 ead S AL cnally p8 (sl anliisy al sl i oo
L QEEG (YY) el ol (3,55 +IVY o 025 1038 Jamgiaii SO (glys ol s ol Gl (i o el
S8 $lp Geizes 9 ADHD L2l janseis ¢l )lpl plore a4 Wl oo (L 4 1S glosl Cond) (500 gloal oo
25 S3he 350 S o Sate LLII(VE) 35,000 5 (o 3 5 Jibion va 95 a5) ADHD. S (slagsie;
3955 LS (V) Casl ouis ools yLis (IVA) f‘ﬁls.:..i‘, 5 Syl dwgy o, Sles Qyoﬂ ;o ADHD ¢lgil g QEEG
$osliid pie S50 oo o lons 4 lojer Dl poc ADHD JMis! arkis slo e g Lo« Limgh, 4
S S 5l DU S8 35 g nally Saldy S 5l Gy 0 VYY1 50ml 5 VA5 5V (LDsm o p08 anels 5 gl

U?‘o)] )l oolazwl L' Lbu;u)yo)] u.us.@ L.\.u‘ B A )LcT u,.&ﬁj.’ ..\35) sd.er..wo LS"‘"ﬁb)B oKisls >_........: 3) ‘_QLQ:U..&ﬁ)J

5. Mathews

1. Children Symptom Inventory-4

2. Quantitative Electroencephalogram

3. Visual and Auditory Continuous Performance Test

OF o ylods NF 0590 NPT liwsl (S5 > L8,


https://pubmed.ncbi.nlm.nih.gov/29874473/
https://pubmed.ncbi.nlm.nih.gov/29874473/
https://pubmed.ncbi.nlm.nih.gov/29874473/
http://rehabilitationj.uswr.ac.ir/browse.php?a_id=1529&sid=1&slc_lang=en&html=1
http://clpsy.journals.pnu.ac.ir/article_4354.html
http://clpsy.journals.pnu.ac.ir/article_4354.html

9659 HHHH AR AR &

IFe o Sy 5 at 09l (5051 b (g03] al (Stods oy odizmins (K (92 009,y Sl Lo
g (YD) Canloss S5 S 60 b pipmly a5 9 /R0 B IVe 5YL ety o liel kB g VO b
25 o3lial (APHV)' 08 &t s gl o (rmosh (2o +Sealams 5k (a3 5l ouisS 5,10 oy Commdg el
IR Syl 0550 b ogesl asn (glays azgi 5 (BLd spdydllanl 5 (S e (el Al se 0 (VF)
S oge3l ol s eslil (8058 (S5 e Ghomies (sly (Sl yisbeSiis g S5 2 sl 5l S
Ogol orl Jol8 degomme S o (2L 1) Alu VFIO BT/ GS055 (55 o 0 Shee &S Sl @2 e s (505
(ol o Silz g g0 e pw) Cidpd (S5 Sl e (il 005 ozl gejl 00,5 ey Jetie
5 e 5 S5 sl S5 el o) iyl (S5 sl Ggajl 00,5 A ()08 5 dygugs (Siales
5o S5 Sl gz mi o | e 59 0 (B8 plail (Sialen) (gejl 00,5 Sy g (S5 pluil SV
5P b3y ol 5o 3lise wils )8 5 olisS 08 aseed 99 lls (go3l ol s oo (LA 1) (S s S 00 iy
ail o8 slp aegeme 2loslil (abl o pe o)l Sl loy ahSe £e B YO 4 ol (sly2l 45 ad eslinud T wily 3
Gyl imiw jelite 4 (TMT) allis Cilo aesl 51 (YY) casloads 3,15 JAF T s, 5 </AY ]
alwlgs 3,8 5l sl Caond 50 ol Cond g0 Jolis G3E-0l8 a0l Cpl g o ooliiwl (gl axgr 5 SLd
b SzsS 3l 1, wlodd atiei amio o o ol &g 41 45 |, oluel (e Ky (xKank it yor IS L 45 05
Jbe 1) a5 Jog R00Ss 4 iogbine JIgs o po 1) By g slacl b 93 pgs Cend p3 aiS Jog o0 4 S )
GRReR S 5o (TA) 998 oo Sl Ceond 93 (nl oSS sl 5L 9590 (o) (o 5 @ g9 g0 4 el 4 S
do yge5l ol Gzl 5o (YA) sl oals ()55 < 1AA B +/3% ) Sogesl cr bl g /YA B <V (y903] SLL
shol 5 S ol el Wil gloJgucS by a2 05,5 cnl Sloyed ad L1 025 05,5 (sl allae a3
e s ol (oo GideSS b oo,Sles Wiz aliwy S oS ol Wi S gy, Wi o JgunS
o oolaiwl Wi Fit PIUS aseus 51 ioghs cpl 10 09,000 L5 4 sy 4 )0 5 Slpz 4o 10 &5 > (503l
Sedd Do (2575 09,8 Dloyed aBbios Swagpl 9 B ()08 (Jolss slagsil ilie 098 ez il oS
dw U 90) Sugpl lagib aado VO b Ve fal 505 0l |2l el S aud> ;2 g auds aw ain 0 ian
ol slagssl aiBs YO L V- Ll jo 5 (3k 20 U ,kz) Br 5 (5,08 lagsl adBs YO U Ve s 5 (50
don Jold) 39 (5 (5o oS (2l 45 Bl Baa 4 4z gi bcog)S cal o aisls pll ) (5k @ U av)
(Vo0 Ghen 5 Sog Juloul b addllas mls iz o 9 (g (Siolon (Jolss (208 (Sla 5 o po slaadlyge
Aloslilog (G508 L g5lep By o,hie iy pad ay Cund (g (Soplad ¢ 5508 (55192) (S 5 Dl yod 6l (e
AU o 45 e aslizl Wil Fit slagsil 0,5 ez 52 51 (YR) 315 ADHD (5355 o5l slos,Slas s (5 5Vl
Le oF & aps 65k 5o Jie Oy Sgdoe 25,0 A (G5LD sloadlse (53 g9 o p oy S
28 oy pled 4 (ol Lais e« Jolss 4155 (55 0j9 el alr bl )5 ((Jols slagsil 09,5 5D

1. Age of Peak Height Velocity
2. Trail-Making Test

OF o )lols AP 0590 AFY liwl (5 > L8,


https://www.gisoom.com/book/1119819/%DA%A9%D8%AA%D8%A7%D8%A8-%D9%86%D8%B8%D8%B1%DB%8C%D9%87-%D9%88-%DA%A9%D8%A7%D8%B1%D8%A8%D8%B1%D8%AF-%D8%A2%D8%B2%D9%85%D9%88%D9%86%D9%87%D8%A7%DB%8C-%D9%87%D9%88%D8%B4-%D9%88-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA/
https://pubmed.ncbi.nlm.nih.gov/24903920/
https://trove.nla.gov.au/work/31911809
https://www.researchgate.net/publication/257270786_Comprehensive_Trail_Making_Test_CTMT_By_Cecil_R_Reynolds_Austin_Texas_PRO-ED_Inc_2002
https://www.researchgate.net/publication/257270786_Comprehensive_Trail_Making_Test_CTMT_By_Cecil_R_Reynolds_Austin_Texas_PRO-ED_Inc_2002
https://journals.sagepub.com/doi/abs/10.1177/1087054715627489

#h S 3 7 p Wi glogussS (5 y> 9 (35U WLy poi 3

Ll o9 32 4 (Js (52 srpaelin olnl a2 9) Wi 4y @b oo Sl gl S @ i S Ol
039 3 S 6,009 bl cnl (595 S 51l S5k e0el o0 U Sl e dr g S (S wiile K00
L o Joall oSe oy 5 (655 e Lt (638 Bllasil iy (6 )550) 0S5 Lrals (o5 e Caas & |, 355
WS dx g Sealy, Ol > saiile) 9 (S5 6ol 4wl )5 (Sogn!l lasb 095 5D Seei; 0 5L 0
A sl canlie aiile; jo 1) cawyo SIS o oS cpl Billae s g ((Ghlawids 5 olon bailis 4 jlal asg9)
(&S Solen g S5 > (65 a6l o)1 aladls)

30 0,8 18 Cdydoy e g Sllil dses o aS Wil 0 08 o glp AlBlas Ly sbul clilE glle Wil g
S)lys az,d DLl e 4y 4zl b g 09de Sud et AT 5 B el 5l 5, 5l Sl el s e sk 5l S e
center of ) Jolws 35,0 o2bsS loj ;0 « 5055 08 gy opl 50,5 3)lg 31 ey 9 0 lssl Body Test a 35 jslais
o 5 00 Ed yge3l pl s 0gd e awlze (Body Control) oy S g (BMI) oy e0g5 asLi «(balance
(V) JS5) 0,5 anslas ol @L., Lgo,S LSSl cad (ol o)bgo olezds Loy 1o jo oles

(Body Control) gy J xS cowi 9 (COB) Joles 35 po o guolis 31 (gl digad - JSi
Figure 1-An example of the results of the center of balance (COB) and Body Control

PSS pae Jdo 4 (J S 0g)8 5l 585 g0 g plaiel S50 Jdo 4 02 09,8 5l 8 Sl lae 098 (L 5o
oSl b 55 VE) oy 05,8 50 4 bgye sla eols Coles jo ik Bl Ghagh gy Sl gei] e Al e
5 4525 3y50 R g lel 153l o 5l soliial b (AYY % /3 s uilio L 45 V) S 05,5 5 (AVY £ - AD i
sobite 4 ol soliiwl (g patediz il lsS o ygesl 5l alSlae 0,90 LiSu il cwyp gl 285 13 s
(_g‘); Stast19 Lo )| w&jf U"‘ 5o o)..f )‘)3 e or Sjy90 G)LAT U‘)ﬁ) w‘ u;‘l.& Mﬁfu \.\.:Ls ‘A.u‘ ‘09"’)] g).v‘ )| oolawl

s ooliisl (g yhigy ordnd (y305] (Shmslne S ISHAIX (gaiay I (raizan 5 uily)lsS Lo

el

OF o ylods NF 0590 NPT liwsl (S5 > L8,



968 HHHHHHE R R #y

o oo ol |y (S 35k Siring 9031 Sloelaie 00 )3 8 lailind Blymxil (2 Sile (V) o)lais o

S 9 S 9 32 (9903 (B pelidio 03,5 3 jliliwl Byl 5 (Silae —) Jgu
Table 1- Mean and Standard Deviation (SD) for Each Subscale of Bruininks-Oseretsky test
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Table 2-Test of between-sbbjcets’ effects for mean scores of Bruininks-Oseretsky subscales

22 P-value Mean F Source Variable
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Table 3- Mean and Standard Deviation (SD) for Trail Making Test (TMT) Components

J S 0,8 Wii o5,5 al> 5o ALis Lo gl bailse
SD Mean SD Mean phase TMT Components
3.33 11.54 3.57 12.21 (Pretest) g0 o (Gall) allis el yga;]
2.13 11.31 3.32 13.21 (Posttest) :se;l (TMT-A)

3.84 11.08 3.97 10.71 (Pretest) ;ge;l i T

3.73 11.85 3.98 14.79 (POSHESE) (53] s (TMT-B)
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Table 4- Test of between-subjects effects for mean scores of TMT components

22 P-value Mean square F Source Variable
0.7 0.00 5207 57.26 (Pretest) ;g in (Gl allis 5L ges]
0.38 0.002 1715 18.86 (Group) o5, (TMT-A)
0.51 0.00 22633 25.69 (Pretest) ;se;l iy () Wlss el sl
0.003 0.86 28 0.03 (Group) e5,5 (TMT-B)
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