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Abstract

Background & Objectives: Attention—Deficit/Hyperactivity Disorder (ADHD) is a prevalent neurodevelopmental disorder, diagnosed by the
symptoms of inattention, hyperactivity, and impulsivity. Moreover, ADHD can cause deficits in at least two daily living activities. ADHD is
associated with deficits in cognitive functions. Despite increasing research interest in ADHD, a consensus is lacked on the specific cognitive
deficits that underlie ADHD. From one aspect of the neuropsychological etiology of ADHD, numerous studies that investigated neural
impairments in children with ADHD have consistently pointed to anatomical and functional defects in the Intraparietal Lobe (IPL). It has been
supported that the parietal lobe underlies different aspects of attention while its essential role in processing spatial information cannot be ignored.
Thus, the present study aimed to explore differences in Spatial Ability (SA) factors in children with and without ADHD.

Methods: In total, 128 girls and boys aged 9 to 12 years participated as two with and without ADHD groups in this cross—sectional study in
Tehran City, Iran, in 2018. Furthermore, 64 children in the ADHD group (14 girls & 50 boys) who have been diagnosed by child psychiatrists
according to the Diagnostic and Statistical Manual of Mental Disorders—Fifth Edition in Rofeide Hospital and a private clinic were selected
through convenience sampling method. The group of children without ADHD involved 64 children (29 girls, 35 boys) who were selected through
a multistage sampling approach from two elementary schools. The inclusion criteria for the ADHD group was obtaining scores >60 in the
Revised Conners’ Parent Rating Scale (1998); the same for the Typically—Developing (TD) group was achieving scores <38. The exclusion
criteria for both study groups included the presence of intellectual disability, autism spectrum disorders, physical conditions (i.e., visual &
hearing impairments, cardiovascular, rheumatic, & orthopedic diseases), neurological disorders, and the regular use of medications except for
methylphenidate. A reliable battery of SA tasks designed by Soluki et al. (2020) was used for measuring all factors (i.e., the flexibility of closure,
closure speed, perceptual speed, visualization, spatial relation, spatial orientation, spatial-temporal ability, and wayfinding tasks). Statistical
analysis was performed using SPSS. The Mann—Whitney U test was used to compare the between—group differences. The significance level of
the tests was set at 0.05.

Results: Mann—Whitney U test results indicated the poorer performance of children with ADHD, compared to the TD children in SA tasks,
including, the flexibility of closure (p=0.036), closure speed (p<0.001), perceptual speed (p<0.001), visualization(p<0.001), spatial relation
(p<0.001), spatial orientation (p<0.001), spatial-temporal (p<0.001), and memory of landmark phase of wayfinding (p=0.002) tasks.
Additionally, the number of trials in the learning path (p=0.007) and walked path in the short distance phase of the wayfinding task were higher
in the ADHD group (p=0.004), compared to the TD group. There was no significant difference in the performance of the two groups concerning
the spatial-temporal ability task (p=0.199). In addition, the research groups were significantly different in the mean scores of reaction time in
visualization (p<0.001), spatial relation (p<0.001), and spatial orientation (p=0.005) tasks.

Conclusion: The current research results revealed that children with ADHD encounter defects in all 8 factors of SA, except for spatial-temporal
ability. Considering the importance of SA, it seems necessary for the specialists to include the assessment of all SA factors and training them in
cognitive rehabilitation programs for children with ADHD.
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10 perceptual speed

1 Spatial orientation

12 Spatial temporal ability
13 Wayfinding

4ndde \

Y| u:cJSCJL& OSSNSOl ol IS
Gl 5 it Glaral) e ey b sl J srdnas
SES0sP s oyl I Lol Sy (Slsy glddles
St 5 SREIS L e el ek oS o Jul
Oblien 53 55t Olims 5 (S cpl ©dd 5 6y SO 505 00
2 ol 5 e ISl el iy sl 0L (s
Joee 5 ampde Sl B s dr b B3 e s slas Sles
(V) 35808

I jleas) ‘_gLA(:J;:.}L(» 5 emar el S bl s
P Llodd e Ssline o (S0 a5 byl
S5 Ol b e s SHIST 5 she 3 ol (5 Lol plaS
B SV o S Jaseine (65l g geas ACSISS L(Y) Ll
2ol IDest L o8558 53 cnly o l0LaT o5 540 Tiglasloal
L OS5 123 (pl e e 5 o 23,13 3 925 (RS0 533 e 5
Gl OUT () Ollen 5| a8 880550 fa 5 olu,b JDs
5 @ls Glamb ST ke slobal a5 5 el el (Fr)
L OS5 olas G gl b s el f A Glal 23
(02Y) sl o SIS aShsplars olu,b I
A ks 5 Slolal 1250 olas LUls Jeol oSl by,
Ol5ien ssbipl cpl s (A0A) ol 0l cpand sre ks glasLal
s sbacr > Sl i Al glolal 123 85 S bl
(V) ol olad LUl

(2ol o ke & lad SIS sy s o B G
S8 0 Ol (L) e oMbl sl HL5L 5 Ao (JLa
5P 2l QU158 s sl 2 O K255 2S1.(VY)
N Sosr Sl adlas (V) ol pey Lo Jule ki
Colda J5yl8 s Slab Ul 8Ly ele Juloo ooladlas
Jole gy 0315 e gara V¥ 5 iy Jole Lo 5 b3l ) s
oy sy Y b Ly Gl 23,5 e by ol
o e adle (V) VS sl e ¢ e (g pdocillas]
e sl fole 51 ol el dlazl AR Gy
23 e Jolye oS T ol e 5 Vol —pldd U5 N ol
Ol 53 dewy o i (VF) 5 Lo (s Sl ULy dao
(b S Uls Jolse 8,055 5w 3 35750 GGy e
B Lol 5l o8 Jule aw 8o 5,5 b oae Jo)l8 S Jls =
Las o g ) olad Ul le coals 6 5 JelS ) sba (s
DS Ol b Jele i ol 5l S e iaen (YY)

. Attention deficit hyperactivity disorder
. Parietal cortex

. Inferior parietal cortex

. Posterior parietal cortex

. Spatial ability

. Visualization

. Spatial relation

0 N U R W N

. Closure speed


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.182.1
https://www.jdisabilstud.org/article-1-1897-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.182.1 ]

s pazes ol dzle QLT &5 58, oKl () Kan LYY
oo it oled o il 0dd o glably adSS ot Jols
313 s olael Jale a5 doman o Ii2ee j5bas 1) bz SUIS
s Sy el 0dd S5 CIST o jliel Il cwd 53 (T9)
A ol oy ST 51 plas SUlg el e 51 S5
ogot W gsgell S s 6, 5eil 1y Jole les G oS
STl s S aenles 5L (1Ll s 1y IS sl )
oleiasio 5l gageil Aol 5 sie 5 Y 2l -l eddeslinl
bk 3 03 (2lab U5 IS paeme 2 e Sl £
by st 53 )y slaslnl |l slaads Yo

ol e lisaas el) el s 5 asiloel ulds
5 (P w2 asle VAVe Jl s 5308 s b odol sl elae
Yz 01358 s Sl A2 olin 11 Ol ge
WS OLdee 55 (WSMe o 85053 Obre riaeer 5 Hlo
plly b b el o by (2280 533 4 b
sz sayldy 505 olaal wledbl 5 wlialie wluly
05 OLea 5 558 (Fr) s55d 0 0ls =k Jl VALY o8 S
B Olge L 0T 51 &8 W58 ol s ) o eud 148A Ul
Gl 51 rass ol 53 (YY) 358 b edd aadss
Jole i aalidns ol L oLl ould o e el FA
IO (S IS (5,500) S s mar 5 I (b i
35 1 ksl oM as 5 Sl INes ( Jlb s K
o 1y o2l 2l s ol G b3l 4iBS 03 ke
(L b= ¥ 0345 Lot ¢ a8 L= Y Slol=)) s ler
Sl ey 5 Shle obes 53 58T (FY) LS e (kivan
O (6305 (23] 8l 08 a6 sbas (il DUl 4 wlie ol
5 s b sl 4 M 0558 5 ole OB S
Sl elie ppl o 5 (6585 (S s slany ides 151 s iz
Aops QXY gail Conle (0T s aluly aeen t43
/¥ cote (SUSiw fh 018 cdasys AF/0 O 03y anass
ot glas Oliae (daoyd QY0 e SUS i e Ol (s
Ols 35 APA LS s WV e sl Olis cdo)s 070
L5 oleel iamen 55 dasys AV IS sbe s (et b
b glasaanas il ol 8 ab O Kl Ll 5 e aslids
YY) LS o (6580 35 31 (g ey A3 L 1) RS0 553 a5
Soho b5 a0 saze o)1 lab GBS IO IS e pores
lably Gl et Jold oS ad wsle Yo Y e Jla s 0
e ysbar ) olad Ul Jele it oles oS conl ol oS
aalst 53 GBS ol (FR) 3505 s (golael Jole a5 v o
RGPS AP Y Cf: JemaiSa

o ol Wt S ol o g pbOlanl IS LY
Tl Sl slacles 0l Py 5SS S o geles >

4, Methylphenidate
5. Figure-Ground subtest
6, Test of Visual Perceptual Skills-Revised

(Y0) cl b 5 oS LE0l sy sl ulie b (5515 5 5 gaas
U5 ol et alad dglie 5 ey il dnlllas G
IS G 5 L oS 5o olas LUls CallS u g olas

DSy S0 9B a5 ola)b

sorrs Y
S5SVYA s ol 5o 25 oS o 5 £ 5 51 ol sy
l58le 5 3l el b & gl a5 61 5 s Ses s Jle Y Yse
STl S s d= a7 /0 31851061 2 S 15 55 b 5 G* Power
Sl A5 FY @505z (FF) A tslone /A 050l OV 5 4700
53 el sy RS bfar s oLl M sk 5 Loy S s
sl IV L 01858 s sV FAA Jlo 53 oS Sty ol
SN bl 5 S8 K50l ws 88 Oy ferg
53 (V) Sl sladdest (Ul 5 aasets loaly el (pazy
S X8 3 Gasis ) sn o peat has S 5 0l Byl
£ N 038 2l Sl 6 RS0 ped b LS 035 pla)) Stassy
DN L S5S8F Colgys S350 o wd)d &) ot 5 "o bl
LA andllas 3515 Gug O 5 253 V) 2SOy far s olw,l
8oty 50 Gy YO 5 253 YA) IO Oy S35 sl (e
Ll O e 5o el dwjde 9o ) lal ek Balies
ailie Lix (s sl (S o 3l Ml oS (616 S s
o) SOk G ) e A3 3 S s hlad o) pony
09,5 455,35 S L Ol an e 33 _35las &y ooy bl
e 03 P o Sl e pes I GBS0y a5 byl IS
Slp s (YV) (ol adodas &5eud) Tepddly 3525 558 as)kenl
g b (A 25 YA eS8 pmd oS I 05 09 8
Sl b ool b 4B 5587 by s 55 plly el
P e s el 03,50 sledig oL el NS
o205 ol 03 el tel edal v gs a5 SNL L 20
S0 958 a5 2Lyl I G5 D5 S aiS ) glaedy Gaes
A Jdoa 5 (FA) (ol s dndllan o slanal 1) YA b ke
Cllly $0 by dlaki 28l g5 am 55 byl IO L o 8
sy g 5lse ool Jold 05 8 03 8 sl o slaskas S
Jeams 5 0358805 5 4 3Ll L) b o 5l Sl (Asn 6
S50y WM Sy (ank U L ol dujs 5
A L) L Il s (Sedl Okl dexl ol en
Joo ol pon JG5 s, 50 VNS 3525 (LS S0,
@ olenl L) b pled 5 b I GOL i b s
osliul ¢k J o0 b bl A jde 55 faos 5 O S804
(oellls &g 4 oloanl L) fogacalas 5l 8 ol osls 025 )
LSS e pazms Lo 05 S 50 a0 bigasel olad Uls
Il s hKan 5 Sslo 1y e pame ol o byl slabil,

L Diagnostic and statistical manual of mental disorders (DSM-5)
2, Purposeful sampling
3. The Revised Conners’ Parent Rating Scale


https://dor.isc.ac/dor/20.1001.1.23222840.1399.10.0.182.1
https://www.jdisabilstud.org/article-1-1897-en.html

[ Downloaded from www.jdisabilstud.org on 2025-07-15 ]

[ DOR: 20.1001.1.23222840.1399.10.0.182.1 ]

3 AS e atede |y (55,550 83 gdoes 30 prabads e .l
B Cpgo cpmod a0 B8 A8 a0 U 55d 0 sl S05030
ca)lasﬁjul.‘p\ﬁrajﬁjp45@@)@1.@.3-&:’)\J.,;w:.:)}z'-un
S )l 43 5 a8 Ll 1y 03,550 S s s
b 92503 48 9o B peal ns JLES ASimin (55) |y e
Obey 5 wds 8pa0 Lo B uledain g5y M3 by O
el spde 3 S T 53 b Llos )5 e glaguly (2515
O S Wl 5 ol 5U5 Sl IS cpl 3033k — 0500
A(YQ) del Cewsas /204

Al s B IS ) 1l s, S L0
95 Oland il 5 s b o ol Follgm a3 i >
35 5 ol B3le YA Jold (IS ol L(F0) A g Yoo P Jla
s 2| Symen 53 485,80 rnonad by 93 505] el g el B30
i Fus gl sl b B0l Kol doiw o
(.:JJA 53 el Calides Ol 4w 31 6 pslas Jols S e
53 3kl 8ol S S5 13 55 g0 51 5L 55 Ol b g
c)a.w)swb Caow 2 25 43 95 00 0313 HLAS delr Cor o
L s ol Lol 51 ad 53 4S(5)sbay tml 0l il 2 331
83 o 03 5 (LSS g ol QLSS o Coons 2 53
Sas8 (sl Lgk.a(.:.:.T) Sl o WS slanl 5 sba LA‘.:.J
O seE 0o 5V Hled IS sl 93 0350leSs @pe 5 L
@Ba:a;bﬁ@@;éﬂgauj s HLad 1) Y aled WIS @y s
B s u&a);wéu@gw‘;{bou}jagsﬁ' sl
GUIT 5 3L sl ST el 0 5a3TL —0y gl sl Lo s o 8
A(FQ) L S /8RO Ol s S

IS5 Bl s B ST L g USSP
A b Yo e s s s 50K g oS el ©ulSe
el o0 83l 33 5 ol sl eapls Jels ATl L(F7)
2548 558 0 0315 OLES S5 se3l  uSe e3le a5 CaISS ol 5o
il Sesle a gl il o b a5l e b= 5 (635 O
S il S5 oS5 s 31 S S s o 555 o il
S a3 Genly O g 935030 48 S5La3 b o godd ol 3 8 IS0
el 438 05 03ls a4 oy OLej Ll e BL ulesamio
w8 L s W oo 3 promas (slagenly (2875 0lo) 5 283 4 500
FLa,S U5 L5 sl S ol 0 5a5BL 0503l slael 5 g3 e
A(FQ) Col ok 55158 4 VAT O

L L B IS ol 1 ley— plad Jbls CalsS LY
w3l YOV P Jle s s 5 saole b g oS ol (g 80, S
Olojer LSt Ll GASeILl gl cadSs pl L(FY) A
23 eh s B S e SN sgel .l ol b s 5 s
amio VL 53 S oS Sun oSl 5 ol 4 S S oS >
53 alols uISL Wb L;;)'AJT LS o S A (G s Jsb o

4. Animal Mental Rotation Task
5. Picture Task
6, Interception Task

(FV) s b 5,8 w1448 Jlw s S el (TVPS-R)
ez (FV) 3.5 0ls AOG VY o 1) sl DL 55,8
215 (FY) A 508 AV Olars S 5 01 ol 53 0 503l ol b
PFORY) Sl odanny ol @ Citlides ldlas 3 55 O gail ol
i 83l 93 5 Lol asleasils Jold s (g pdyilanil LIS
5B Ay oS S kx5 VL s S8 S el a5 el
53 555 B Ll oladasio ol 53 (L)l edaey
Bl ol Lo S5 S 50 1y aomin (VU S0 4575 0 oo sl o>
el 0o dms HLES udSimits (555 1) e &0 38 65l 4aSD
C:?Méu.cwl;' oSy ol 5 B3 8y sl 456 03 03le a4
CISS ) 03Bl —o gl Dlasl gk €8l 53 b o
.(M)mu;)bfyamjtuj;dwb;g

RYVS{[yes :JHLJ&M s S b e G ST Y
1445 Jlo 3 a5 ol by STl glaclges 0501 | obow JLST
ol il el Jols CadSS cpl (F)) s b 5,8 ks
JoS 68 5l 5 YU 5o JelSTL 6 S Gl o e 83l 53 5
IS b ogail o5 e 03 Sroled bl Goladasis ol 5o
43,80 s e 5 XS e |y s VU 58 oS
S s JolS IS b Gollas amis (b S5 Sler ) SCplS
o b e B Hled &S e ol amio YL
S35 80 el 4l e 03ls a4 sl 0l s HLiS AlSemin
PR w8 s La&.l:&ﬁwéu’c.wlg seSly ole) s
FLoaS Gl 5 ol 55 sl CidSS 1 050350 0 g1 Ll
X)L S e van of

Ogaile 3 o o end LSS ol 1 STl s ST LY
1445 Jlo 3 &S ol ol STl glacs,lgs 0 503l T ol ol
ol il el Jols CadSS cpl L(F)) s b 5,8 ks
S SLINL s SIS esle a s el o jed 3be 3 5
ol SR gy 5l Sl S wS pasete WL sl
5ylo 4085 5 sl aomis VL (681 L wlis wll) iolidamin
03 03la 2 4 el Olej ke LiS UdSimin (5, |y e B2 S
La oS 55 e Slageuly oSy Ole) 5 35 8 00 el 43l
3L sl S5 pl 05a3BL —0 g0l sleel b e €3 S K s
(FQ) L3 18+ /Y00 CiSS ol L S T 5 e

0330 CalSS &l fass dend AISS 16 3w S S LY
L sl Yo v Jl jo Juhlen 5 jw s bug S el T2
ROWIRETICE DPIPEITIP W PTG NSNS RN ING § )
b oS JelSas G o a8y pad b g3 03l ST ol o
osle 53503 0313 OLES (69 4 03,550 e a5l O gk 43555 0
A3 Ll ol IS 4873 55 e 03l QLS 03, 30l (A2 guas
ol o glie Ky 53 ghyls A2 (65 3 305 oslis e3ls PERH
ol aseia JES sl 655 (55,50 g O S b))

1 Visual closure subtest
2. Visual discrimination subtest
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1. posterior parietal cortex
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