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ABSTRACT

Article Info: Deafness, not only negatively affect communication, but also is associated with other physi-

cal disorders such as impaired balance and cognitive function. The evaluation of balance and cognitive
function in deaf people has been considered in a few studies, but less studies have investigated the re-
lationship between these two factors. Hence, the purpose of this study was to examine the relationship
between cognitive function and balance performance in deaf and normal-hearing subjects.

Participants were 39 deaf students and 40 normal hearing students (controls) recruited from
exceptional schools in Hamedan, Iran. Their cognitive function was measured by Flanker task, continuous
performance test and Stroop Task. Their balance was measured by the Bruininks Oseretsky Test of Motor
Proficiency. Collected data were analyzed in SPSS software using Mann-Whitney U and Wilcoxon tests
considering the significance level of P<0.05.

G Deaf subjects had significantly poorer balance and cognitive function than controls. The high-
est correlation was observed between their performance under Flanker task and heel-to-toe walking
(P<0.05).

Deaf people are more dependent on visual information to perform balance exercises. In-
creased attentional capacity may also improve motor function in these individuals.
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Extended Abstract revealed that hearing-impaired children demonstrate more
postural fluctuations under static balance tests [8, 12]. De-
lay or abnormal physical or motor development is common
in people with sensorimotor disorders, such as hearing im-
pairment [6-8]. The maturity level, postural control, and
balance significantly differ in children with hearing loss,
compared to their hearing counterparts [9]. Deafness also
seriously limits socio-cognitive development, in addition

to causing communication difficulties. There are reports

1. Introduction

ostural control and balance involve grav-
ity center maintenance within the support
base; this helps stabilize the body under
various conditions [4]. Postural control
requires dynamic interaction between

various visual, proprioceptive, and vestibular systems.
Most hearing-impaired children have vestibular dysfunc-
tion, which increases with hearing loss [10]. Studies have
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on balance [1, 9, 12], vestibular [6, 10, 17], and cogni-
tive [18-21] functions in individuals with hearing loss;
however, the interaction between cognitive function and
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postural control remains unclear in this population; More-
over, cognitive mechanisms related to balance disorders
must be further explored to improve the treatment effective-
ness. Therefore, the present study aimed to investigate the
relationship between cognitive and balance functions and
to compare the relevant data between hearing-impaired and
healthy individuals.

2. Participants and Methods

The study participants were 39 students with hearing loss
and 40 hearing students (controls) recruited from excep-
tional schools in Hamedan City, Iran. Their cognitive func-
tion was measured by the Flanker task, continuous perfor-
mance test, and Stroop Task. Their balance was measured
by the Bruininks-Oseretsky test of Motor Proficiency. The
collected data were analyzed in SPSS using Mann-Whitney
U and Wilcoxon tests considering the significance level of
P<0.05.

3. Results

Under the Flanker test, the response time to control and
inhibition stimuli were significantly lower in the hearing
group, compared to the hearing-impaired group. The fre-
quency and percentage of correct responses to both con-
trol and inhibition stimuli were significantly higher in the
controls compared to the test group. In both groups, the re-
sponse time to the control subscale was significantly shorter
than that to the inhibition subscale; however, the frequency

Table 1. Comparing the balance test scores of study groups
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and percentage of response to the inhibition stimuli were
significantly lower than that to the control stimuli.

Under the continuous performance test, the deaf group
gained the highest number of incorrect responses and un-
answered attempts, as well as the least number of correct
responses, compared to the controls; however, the perfor-
mance of both groups was similar, overall.

Under the Stroop Task, the response time to each stimulus
and the total response time to the congruent and incongruent
stimuli were significantly lower in the control group com-
pared to the deaf group (P<0.05). There was no significant
difference between the groups in terms of other variables
(P<0.05). However, the response time, as well as the total
test score on the congruent stimuli, was significantly lower
than that of the incongruent stimuli. The difference between
the two groups in the balance variable was only significant
under the Tandem test with eyes open and one-leg stance on
a beam with eyes open. The highest correlation was found
between cognitive and motor variables under heel-to-toe
walking and heel-to-toe stance on a beam test (Table 1).

4. Discussion

Under the study attentional tests, deaf children took lon-
ger time to answer and provided fewer correct responses
compared to their hearing peers. Deaf children’s scores
were lower in attention control [25], attention [18, 26],
continuous attention and inhibition [29], and working
memory [32] compared to the hearing-impaired subjects.

Balance Tests Mann-Whitney U Test Wilcoxon Test z Sig.
Walking on the line 412 1192 4.17 0.000
Heel-to-toe walking 100 880 6.94 0.000
One-leg stance test with eyes open 654 1434 2.14 0.032
One-leg stance test with eyes closed 436 1216 2.14 0.001
Tandem test with eyes open 718.5 1498.5 1.43 0.153
Tandem test with eyes closed 551 1331 2.60 0.009
One-leg stance on a beam with eyes open 700 1520 0.993 0.320
One-leg stance on a beam with eyes closed 463.5 1243.5 311 0.002
Heel-to-toe stance on a beam 594 1374 2.83 0.005
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The collected data suggested that balance function in the
deaf group was significantly lower than that of the hearing
group; the difference between them enhanced by increas-
ing the difficulty of assignments (closing the eyes or nar-
rowing the base of support). Significant differences in tasks
with eyes closed indicated that deaf individuals are more
dependent on visual information [36, 44]. The relationship
between cognitive and balance variables was weak to mod-
erate. The coefficient of determination revealed a 1%-14%
correlation between them.

5. Conclusion

The study findings indicated that hearing-impaired indi-
viduals’ balance function might be affected by their cog-
nitive activity. Therefore, by increasing attention capacity,
motor performance could be improved in this group.

Ethical Considerations
Compliance with ethical guidelines

All ethical principles were considered in this article.
The participants were informed about the purpose of the
research and its implementation stages; they were also as-
sured about the confidentiality of their information; More-
over, They were allowed to leave the study whenever they
wish, and if desired, the results of the research would be
available to them.

Funding

This research did not receive any specific grant from fund-
ing agencies in the public, commercial, or not-for-profit sec-
tors.

Authors' contributions

All authors contributed equally in preparing all parts of the
research.

Conflicts of interest

The authors declared no conflict of interest.

Asariha A, Azadian E. Relationship Between Balance and Attentional Function in Deaf and Healthy People. J Sport Biomech. 2018; 4(3):14-27.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1

‘»!=.“? ![!“!

¥ oylos .F 0,90 AYAY 3T

‘W,'WUD‘)S‘)D &93‘9 ‘_wa D)ﬂc&ag@‘)
"okl 4l g las 1]

e oo 4l oDl o oKtk o i pgle Al o s3hraps 05 o 535 5 158 | i S (gl )
Ol esloe (loam oy gadlusl ol olSitils ¢ il agle 00Stils ¢ Sscans 5 09,5 ¢ 35,2 ,3, Jlusbial ¥

) ! s sl cleMb!
VPRV (350,918 il 3 o 5

el ass ya 55 1B 5 Jolas i Jho (6,500 o WS b s g0 Ll 61,3722 45 sl 0y o 2l IEXES
o (a2 oS 3,SLoc 93 (il Cpas LS| e Lol o9y iiore 425 3 y90 (g 900an lalllae yo (23l g (Jolas o Shoe (oo 2
g lgdli ol 3l o Joles 8 Sloc g bl 5 Sloc bl )| gy g5 ool plondl 5 Bas .ol

bgype Sledbol 050,58 1 dalllae ol 5o lgids 90l 2ils Fo g foan e ol Lojfoe 51 19l 5gel 2l Y ENEEDY
S8 ool Jola (i (2855 118 (i3] 3590 gyl g gy o Shoe SIS (gla 580 5 5f odlizial by o3 st g5 o, Shoe 4y
9 09SBLs 5 (agm (o Sibel B 3f eolitd bt (g eSogfasl (S 5) (uSisig 2 (s905T (Jolas (pobedisns 5 5f ool
W85 158 Sl 390 P [0 (5 folina s Ly § SPSS 3805 50 glss (yo e 9051 raian

cdid lgids ol Bl dy Con (6 tams S5l g Jolas o Sles (gl )ls (5505 sima jaboas 1ol of Bl wsols ylis gealis
Sl s oty - axdly 3 oly ogasl b SAS (hgasl gl )3 (Siunrad (2 iy oS 0l (LS 55 (Kirod (93] b
(P<e/+ )

5l gl Sledlol 4y (6 5ty (Sndly oo Jlasl gl (6l gali ol 81 gl (ol po ol @l 4 4z g5 L IBTREDE
a3l ol 3o (25 glad Slas d9up ez g0 g b e ez s Cedyb (Rl aizren

WWAY 01550 14 2 38,00y g 6
APAY 5T e sl o

:lbb}"g.&glf
sL:.m.?" JQL:: s‘,.;..::ls
azgi dygy Jolss

s o ol P slls 5355 jo Jolas g cuald J S «

L8] cudl s 5lo sinn slacglas (gl s 895 (glgads \Lilion 4y
ol 5065 duo o O L FA a5 wilosls ylis cilalllas
Az 3 l38l L aS auis 50 (6 5ales pucw o Pl glls
OlSKen g any; L) o] wliios (a3l 55 PUS ol (lorsl
csidy Blodd 5l alas 5 (sl slopiu 45 3,5 ()l
I i T e T
S50 Pl y2incgs 2L (Ko commsl l iy wain
Oezmed [VV] 09 g0 Jolss o, Ses (o Chnd azeiS 40 g
S8l ol 5 lilusgs (5,1 gl S0484S Canl o0l ol Lt

TAY] 0t Lyl Joles cloygns] 1 (6 by el
4 prie b)) )80 0 JSie sloml o) e (2lpril
Doy go 5 elaizl g Fbid ady o gux slacyogase
GRS (S35 elgl o Janzea b b3l (618 1 ySop) a3 3o
)1 (il ;25 6T jre p28 Lidle 5 IS AB) 10 cage
oo Sloe 5V zokaw 0B )3 (pulias 25 (2lgid f25

P Ohgt (e M nipld (S ol
S5 adgl i 30 Clél aS Coul anwgi Sl g0 (gla jglS
t&;ﬁ‘&.&.‘i LS;LQ'? Ol.o)'LuJ )Lo-i é.,.‘o.[\s "] 05.{::‘54 ools MJ
A gled PLS o Gl o8l as e miy Ly,
S lie gladsizr p hte ;3T G855 s
@ adl S g Slows 0 Sles ( Liisel (sboygliws Jio
I¥] o) Sus5

odgames 10 Ja5 357 p0 Jlows) bai by Jolas g cusld J 8

LF] el dalizes byl 18 10 oy Gld o ge a5 el b
calises (glaptuw (ro 2bor Jole Jaolds cueld ol wd,
ot 2 Cansl (65200 s 5 (oe - (> iy
S 3 s &8, g Cundye b alay (o 1y ols cledll
aby b b 0] ano o )3 (CNS) (635 10 omae piuamns
= o P sl i 3 (S 5 Glonr grnsloy
S ol o [F-A] Sl Jgare o P oo (55 >

P [CIP PRI I

SlasliT gl 155

339 pole 9 (ST 09,8 ¢ il pale 0aSitils ylaam usly cadlul ofjT oKl (laan 1 LS

+AA (AV) PEFATC FY oals
azadian1@yah0o.com : ;S.ig yxSIl oy



https://orcid.org/0000-0002-0114-9208
https://orcid.org/0000-0002-3008-4482

¥ oslos . 0,90 AYAY LT

Sl Gl )05l Cudybo g dzrgs (5SS Glojike cdzrgs
09931 3l (strs Cad s (g el (gl ind uloel anylie
gy ,8as (yg03] 5lazg3 (6,85 Lo (i) sl Sl
Fegl Nl a5 gyl (ygasl 5l es ol i) slm s

JYY] o eolasl g2 o LT L..:.u: pIE 0‘5) CaSJ.afs

s (yg03)

a dxg o oLl s Gt 6l oS5, SGlE S
b5 ol oS e 5l (dgpdr e 50 das yo GBS e
6ok, slaguly g losl o Ole a4y sl ouls Aib
o Jold G5 . Sallae Jalge jga 50 5955 5 593
603k 5 Sy slaidsS 5l sl olass b o oBF e Soly
i b 2l e s 5l ey Jald J5ST slons e
b ol 6557 @re o Jolid (6130 slacS o0 5 0,8 @iy
&0 90508 535 0 e Sa liidylo 90 5 30 50,8 0 90
el oleds paal Gillae Byl 90 2 0

ey s dill oo VYoo e o STas Wil Sdg
Sy ool 246 LS Slag o K ) Sy g iples 4z o
oo jLad oS amio jo |y sold GbdeSS (655 e maye
oS e sl e LsL:aé.mL; Qo )0 g el o @L’;}
ey STy laj eSSlee 9 Ssbs po 45 03k 9 JsS
Ohales S 1o 50 5 I3k 5 S5 slaS e sl il p 50
Dl g0 03l

Sl 00 g ()02 9 Ay Lansgs dsgy 0 Shos (19051
4 55 dlye cdz g (g S ot o3l ol S
(09031 il Slop b plad 0 sl 35020 az i g o9 K
S e dsgazme S 4y |y 995 azgi (Juke sl il (Goges]
Lechan o5 e ;55 plSin 55 5 035" (5 ago el b
VB Laar ccyg0)] o2l 30000 11, 395 geasly 0lS Sy Lt
a5 S yoee) Ban S e ol dopo Yo 45 09 oo il )| S e
S o o 4l ylejde ol (am0 gewly o 4 b oge;l
sl 430 S S e 90 (s alold g aslip 50 Yo

oyl oy Lawgs VYD Jlo 50 sl gl 903
65k 5 spdydllasil g Sl 4z g5 (6 pSosluil jolate 4y

Jgauiss 51 481 3

6)“3}['.‘ leAJ):u :%WQJ):.ZfGLQJ)m :Q..ab;“a.mu.\ Poead

ol (IS8g5 a5 8,5 L 5 lagSB VY] ol omlid
Aby 0 b Caionen 5 S Gla llgs 0 (gus CYDLS!
DYl ey o5, slo oblys g alid
J.:.li? )A.E?:- L Sl osls OL.’.‘.J J.:a Slallas gs’]" @Lﬁ
b2l lp rim oy sl wil jos oS>
s LS e 4y 19U o 81 azenss j0 [VO VF] o)l
A g dikwd Cgdgazme 1) 5w Sledbl o (gl
5 LF] Waejls culd JyS gl gty Sl ailie
9 [P Vo VY] (oyedevs [ Ve A VY]  Jolas gloo Shos Ly alay
Lol el 09290 ol 4 )53 lgails o) 31 jo [VA-YY] Ll
8 Slas ym Jolas b bls )l o AL i b
Sy Criora 010 0929 w0l 3l pal jo Cuald J S g Ll
oo 3l Sae (l by gl (5t () (Jolas LS
dngliie 55 9 (Jols 5 (425 o (o dlaly (o p2l>
Canlion (glgrds of 816 1l of 81 jo Jolss g opze8 Cud )b

u**’“*:’ass;

ol g Lt o Shoe dlally sy s (o5 aslllae ol 5o
@ azgi bl ool aisls 5y 1l o 31 b duylie g 19l ol 3
(St 5 gl g TNl 6 glaesr 02
ot Jak iagsy ol 9 0aiSES 5 (6 ol anele 05
Olden ol olitul ulae 45 dazlye bdiog loen jod
Qg Jwmazs Joriwe Jgl abawgio 0,90 4o 45 1ol ol 8l als”
Ot )T 56 a3 a8 50l 3l o T s 51y olses]
QB (rizran g 091 (g0l 0l T (6o £53 5 s YO
YA oo aiad Gl wiogy 39l  cmae - g i
Q318 4" Liow g lgil 0,8 Fe g alord LS| glls clez 0,9
LS wud ol aaingy cmas ¢ (Has SISl slo g Lo
plal jo (Sl aiils 986 2o ol o oSS 18
Lo gogesl craizran aidg: 42235 Jlu Sy o o g SlBg
O 3 90)S JeaSS 1) (ygajl 0 E5,8 cg aslicols,
b 4 0kt g eal (i 5 o tale] ol Jose
5 23 b gl ol JolS

Cad b e ol 0,515 Galisie (slia! s ) dalllas o) 4o



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ oylos .F 0,90 AYAY 3T

oSy (S5 oS geil 8 (Jolas ulidies 5 ) Jgur

\

I

(B30 03 sl ST i a5 ss3ge]
Fe pE7 L )
9> &) ()0l
Fe ps 7 dody - il ©jp0h b (g,
sddcus o 4l ) i
bt S gy b S ol
oS loj b ). Ay i
oddeuS loj 4l e Sl
oy - il Cjgody ks S (59 ol
sldcws obj 4l Y. Ly ki
XV 1 “)ln) 4l Ve b P
Gilge gz 59y b Sy oLy
XV 1 ")ln)' 4 Yo Ay il
sadasS o 46 ) Gilge sz (59 doxiy - drdly ol
b g el yg03] jo ol Sl (g laus bile 5,k 5l Sl

ol 00 03,91 ¥ ojles Jgazr j0 b Soge;l clasine
ol o gyl oglien saimoplis 05,8 g0 Awslic b

Ole3 45 935 0 oot ySel8 (yg5T 10 5,8 (s dalin s
4 o J 75 09,5 50 6,03k 5 J S Sl o0 4 ol
9 S Guizred 5 Sl S (5l Sae jobo 4y 1922l o
S5k 5 S5 Lo 2 99 2 13 o laguly woyo
Cealgrdls S8 ) 2 s )lgine pobo 4y JUS 098 5o
09,5 95 32 ;5 018 (Lt 33 pulsdie 95 (29,5 (19,0 Aunlie
29l 4 5)I83h glaS yome s frasly o0 g Sl S g gt
2 e Lol 039y S SlaS 2ee 3| feS (50 S
Sl sine sobods S uliiians 5 s ey (lojog S 90 o
(Y 0)leds prgad) Consl 0391 (5 03k uliinos B 3l yeS

Jo92 30 gy 0 Shos (9051 30 (2,5 e sl gl
dgd oo IRVAR s@l:.i aazgils Lol 00 00ls ol Voo ,lads
Zewly g Sl D Slaed yiore g oLl glaguuwly slaws oS
s g 7S 09,5 3l jldar o sine sobo 4 g 0g)F
09,5 5| oS 5l siae sobo 158095 )0 e slagewly
loog,5* o ,Shas y905] (sly! (IS oyloj yuia yo Lol eogs J S
g il

a3 gely loj o0l (Lt g sl (9031 10 (29,5 (ot s
OlsFeal 5 lsFee S oy ey JS oy 9 S y2ee 2
St 1980 09,5 5| a8 (5 ilo sine sl 4y S 095 po
O G0 sire BB o)lge ady jo aS Jl> o (P<+/-0)
(f o)l.o...f: Jsuz) P>+/+8) ais odnlive Laso”f

Joaz 50 16286 09,5 10 gyt (yg05l (529,590 s

L olgpal () aals FA 5 lspn (S, aalS FA olows
9 g0 03l (halad (309031 41 s 905 ¢l 508 Sl
EON L FEPY FRTON L SRV PR SR FESUY Q&l{}‘ BYY=I
3 yokaie g g0 001 4Lt s ST, b AS s AalS Mo cnsl
] dalS” Gle Ly aalS S5 (pogacglisin oo pali SlalS
Bgdi e 03l (i 8,5 L ol eje,d Sy b aS aals Yo
9 $3lal 90 s eal 5 e () delS A7 acgocne
08 0 a5 el ] Gg03] SS9 o 00l lid  Jlge
Oldioe .S jasedie |, o] sl K L colalS” slixa 3
5 B G pdllasl @alS - Sy A dSS a5 wygl !
JC SO T RO A S TE TP
A Jﬂojéﬁ‘)‘wuujdégjé;&g.quSS)
olax 003 40,505 b J3as by (k5L ¢)l3ae .ol 4l p 50
Al 50 S 41 (g0 o s 0505 3l (g3l e
Lo ;om0 &y gl lojnte (1 Siles (095 Vsl (rizred
) slr 6 aSls (litee b anlie 5 oSl

ol gy ol o eddeslanwl  Jols slacyges

(S 395 Sy o (G55 2 e (yg03] 33 Solas eldions 5

Voojleds Jguz 50 ol (slapuliiiens ;5 a5 [YF] o5y (BOT2)
Sl 0 o0l )Lz

O9e3] Jags &5 Laodls 355 (ogleyi pas 4 azgi
s oo bel geil 3l ey Sl 4 Sligg s
auslie (ly guSTSLy o903l 3l 9 (29,5 dunliie (ol
9 L Gyt (s alal) swyp IR g (295090
J>re 48 b eolitil (e prpadd (Siran (yg051 51 Jolas
L 9 SPSS 138l 5 5l eslitusl b Laosls (g kel Julow g 43325
o plosl P/ 8 (g folins ks

Taia g 19l 31,31 13 a9 9 (IO 3)Shos (s dlady 51K § Lo s fs]



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ oslos . 0,90 AYAY LT

Loy )5y GFUS S 1 SSlidCuner la Sy -V guar

ORRgj Weg,S
sig. Js lgiusl W pui
SE o 150t 5Kl SE o Bl o0t Sl

<I8Y (Me+) <Iv¥ VP[YEY/VF Nias VHPVEYISE (Jbs) ey

<I5A (+1%Y) of+y Vgocke/-Y ooy VFFE-/) (20) 5

-IN¥ (V¥Y) VA SY[-YEV0/F] A% AVITYEIY/ WY (FsSokS) ey

o[+8 (VFA) <A AATAAE=ARS +[B) AAVANESYAZS BMI

g SilSagy dlxo e G3lul =SE 8 il Gl nil =SD (03 pgiima [ ¢y39) 30 oy Lt =BMI
A
VY.
Voo
)
N T I .
30 e
iin I
Ay Y.
e &l sl Fob o Foby ol Eob e
Jd s solask
s sk
OJzses5 Bigst OJzsey S Bigit

Volods Jguz j0 oS Jolas gl pcin jo 29,5 s gl
o oLl g3l 98 48 32 s amS oyl eaud oual ()Lt
o ygo3 a3l ot b aislgn g (59 pobimnl g 3k mtr
(P<e ]+ 0) sin (5 )l sme LS (gl )ls 09,5 g0 yo

s Lt 09,8 90 1 ool Ml B3> ),“J‘ls 3,50 10 gl
S350 yobo 4309)5 93 y2 45 Ay iz b ol ey &5
(P<e ]+ 0) col b it Conidg 3l yiaS

ols plitd Jolay g 2l (sl yuisio (st (Kisrod (gusy

I9226 g 235 09,5 90 0 ,Salb (1903 ulis duslio ¥ y1ga
ooy 45 a8 e olo Lol ol aa 03l (LS O oylets
4 oPpe S e 1 s @zl JS glej 5 9 uly
Ol el Sl pome ds geuly o 5| 5 S g8 (5 3 e 5k
4 by uone laguly jiie sl jpbipes ol
09,5 13 (P95 (19® delie gl 09 (laFes laS e
Celie oS e 13 12 413 lge das y ol plis 53 1S
3979 (5l siae IS s wali g oS uliiens 5 (o

(% o)l Jouz) (P<+/+B) 5,5

g%y (sWog S 0 atugsy 8 Slee (yg905] Zulis duslic ¥ Jguar

Sig. z o g (99 (50 Snignt 3,SMos (19031 (S peiia
ofoes® Yivy Y8 Q) ol Fusly
ofo8* YIvE WY/o 8-4/0 G
ofess® YIva VVA-/0 £eeld o gudly
Y -I¥A \OFY/B veY/o gy oo
9 EKiCogay Al O3 o sine #

Taid g Igiudli 31,31 13 g9 9 (IO 3,Shos cyas dlady o 51 Ko 9 gt s fs]



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ oylos .F 0,90 AYAY 3T

15280 5 J 535 09,8 55 19 g sl (9031 Sl yod Ao P Jgir

Sig. z gy 992 (0 Ogoil Sysiie gl (ugel el

o[+ V§* YIeY WWENO OYA/D ks oyloj

Niral VAN \OVF AP Fusls (sllas

NALCH VYA YFAND FYNID b REoes

oI3yY VI¥a YFVF/D arl o guoly

ofeof® YIA y¥-0/0 FAY/D JS obo;

o[-¥a* A\ ARV ava/a el oo

<Iv5- oIy \ava/o Y¥a/o Fusbl (slas

/YA /AW YOO FAND Sy st Olsdpal

<IAYA A4 \OFF/D ol o gusly

R ¥/eo Na% el 8 obs

Niat oI55 o) vy 515 6 p05

-[oss -love Va+Y/0 YW/o 31 lej
PESTELTIYWRIE S

i oS Conl Slalllae glinly o Lol iaehs bl

s 90y Sl g Joles Jpu8 s gSls slacallad
g Jolws b a5’ ol gl Slae adS oy 5l aws o0 )8
2 Orizran g ol bLijl o (1L b ye laasy)b 5 az g
aallas oyl (sloazdly .andl anils solatuw! cobld lgil o 3l
I3k 9 4295 IS Ul g Codyb oS ol (lad
Slosire yab 4y loid 09,5 dy o 19226 09,5 50 sy ]
2 s llys Shomis gl oS5, SOl Ggajl 09 yieS
SaS e | gt e 50 Jad e GlaS e 4 dz g
OlF e (295090 S 4429 bCulond ()b Lo 2l
Lol 055 53 0 55 o slaeS e 4 ol 45 5 o

09931 gl b iy a1l (538 0l (s a2 e 45
do)3 g (P=+/+Y o F=+/¥$R) oo gy Slaas o SIS
St s eizeed 39 (P=2/+ ¥ g I=+/YY0) rutno geuly
ax2ly bl (ol 051l SIS 9031 0 uoms slagealy
sasline (5)l3 sias 5 Cute dlal 5 Jolas 4155 (g9 ey -
093 @S (i m ogbian (PcloY g r=e/VFY) 0
(P=+/- \/\5 r=+/Y'YY) oo c.»lg Slaws J.’Lo Awg o)Sl.o.c
oS e Slass 5 (P=+/+¥ 5 F=+/¥FY) lallas olows 4
aseiy - aztly 38500, y0iT L (P=+/ V4 o=+ /¥VY) ey o

s 3929 (5,10 ine dlal,

Cou

.

19236 09,5 90 5 cog ksl (9031 (6lo e (529,950 dunilin B Jyior

3 ylastins] B it puSiluo
Sig. z
Olgdedl S o Ol Sy L yailo

ofees® \/ai FY/-VE5/R¥ ARSI Zusly oo

o0 V¥ IYAY/\S Voaky/ss gy st

/YA -INSY Ve edh/aa <IAYEY/+ Geibes
o[-YA* Y/-¥a FIAYESOA Fo/oaY/AF v gusl
ers® oAy 1B re A QAY/YVEVY-/5A JS ole;

g Sl Sagy dlxo Sosine ®
! Tgind 9 1520 31531 53 hng? 9 (U5 3yShas o Ko g e sluas ]

I



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ oslos . 0,90 AYAY LT

J7S 09,5 33 g yasl (903 (gl yaiia (9,850 duslio £ Jouor

3 a3tiun! 81 youibt il
Sig. Y4
Ol S e Ol S e 0903 51 o
foea?® /00 FO/SOEV/EY AT 2 Zh\i gl oo
ofooN* YIvY \I/aE37A\Vs -[aYEN/YY ool sl
/ALY -Iyya NISEAYing <JEOEV/NA o
oleey® AL \ATASEATALY FEIPYENAY oo gusly
ofees® o/¥Ya AWDO/AYEVFY/FY AR [DYEAYA/D) JS oles
g S Cog Alxo S sine #
JrS 915220 09,5 95 Jolas (slagygasl il yod dulin ¥ Jouir
Sig. z g Sy 95 (o S (gl puiin
ofoss® £V yyay £IY L (59, 5ol
ofees® FIA¥ M- Yoo doxy avdly oy ol
o[yt \AN Naai sof b e b S ol
ofoey® v/ve N\ \ird Ly i b S (]
AN Aas YFAND YIND Sl iy pA poLiun]
ofeq* 2 sl a0y Ay ey P 3l
AN A \ay- Ve ot &jlse 02 59y b Sy kil
ofoy® 174 YYFY/D 5710 Wy b 45310 gz 59y b S (ol
of+e0* YIAY s [V @lgo gz (5 40 dudly iy
iy £Slogw dloxo o sine

Uas- oo o (ylitd 35 cinsgs 0, Shas (49051 390 1 s
2 Teslie SaS e Slass (uizzen g S e ) Gl
J5S 095 5 syl dw 0900 122l 09) jo (y9051 ol
09,5 31 oS 1922l 095" 1 grazwa (slaguuly Shasl (pizres 39:
Ot o size S 9051 (sl laj o Lol s (o35 J s
Oley g0 JyS 09,5 o3l uas so LS 4 s sualie 05; 43
S e e (slagly oluss g oS glallas (gl aline Ly 5
axgi (5, o loxd ol B gy oI5 easmsjlis aS wiogy
O89S a5 Caul ools )i lalllae gl .ol 35 05 Lai> 4
ol SIS oS il JS5S 5 1y ol 4y oyl
S s O Sles dwgm (5500 4z gf ST 5o wilesls plxl
50 Agey d2g5 a5 10 4L ) (e g puoged gl [YA] aisils
LYA] sl yiaS Tgils 5055y Cunsi lgails 415048

S5 gl 5 e (L slaal 5l (S o Jlad aladl>

a5 ol 0091 ol pods (5 p0S e LgL{bé...:L; olasi g yidow
lg2dl 09,5 5 yieS gz (slaguuly olass g it (g2l loj
J5S 09,5 4 Conmd 09,5 (il 10 dzrgh (092505 0t
o s b Gille o) Ken g (ond dslllae gl .ol 009
s azgi JyuS polide o lgrdl S0gS olo ylis asllae
Olalllae ool [YO] wings lgxds ol 3l 4y o (5 5 0ymls 0 y0i
s l9alls 81,8 40 dr g5 JJadie aS™ Caasl 00ls 1yLiS s adS
DIAYE] ol 009y 208 Tgas 0,81 ay

G azgi 3 a5 0,8 ol olSes 5 Gl aslllae s
09t Sl g 2lprdiSeS Jolug 5l 45" 12t ol 8l (s
Al a5 o)las g2y (AN (gole o8l ¢ Ws,S so colaiud
trss 0Skae 05 2 2lyid 3l oaimoc s ggdge ool
LYV] el

Taid g Igiudli 31,31 13 g9 9 (IO 3,Shos cyas dlady o 51 Ko 9 gt s fs]

Yy



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

¥ oylos .F 0,90 AYAY 3T

I

4 G ¢ il SleMbl B> g gty L dlgiisli 09,5
&K‘Jelﬁ?ém»wblfw)om LYY 05&‘5.2.::03;
olo Lad 58 (29,5 y9y0 a)ﬂasﬁ‘sll.:.,,ﬁj‘ls Ay lin .c8ly
03,5 oloel 1) (6 iy Ol s 19285 09,5 (o oy gty a5
st Oledbol ay il ol 3l oy Kudlgoasmsjlisas ogy
OyKen g 55l dslllae b gl ol .caslgads ol 8l 4 cos
Sl 50 sl Sledlbl as” sls ylii ba gyl aslllas c3g) gusen
‘w#dbdhfjsﬁm_ywujéékwlés
052944 ¢(§ 7B pis 35 9 43l Jolad J 28 o (gulS” s
LYAL Sl (6 by a5 gy (Jolss IS (yem o
55 sl o ol ¥ s 55 (5 JoqSSs 5 4,
iy )b g Culyd oduzm g ool (S5 > IS gl e
0dgae 4o |y 093 J&5 35 e Wilgny 0,8 45"l oyl el
3 S S5y by g cald oy o b S Lais 1) pda
Sl o ;0 Pl Jold 19286 o3l 5550 4o a5 ol

Sl

9 Seogillegud) Llod 5l lgid (951 5 (550l s
b ol 55552 ol iy totands  S0355 b3 )l (sl (58, Shas
phasl 4y ol ySCos g 5l s s g WS poud g 5l LB 4y
sm;\f Qut.bé’ &L.[?s AR f"] d.;}.g W‘iﬁs)i‘"é
) 09> Jolas aislysy b aiS lper (i 9 (qilios o
sl IVACEN-FY] oS 6 S an b 5L et Sl o
Sl 4y 1gadls ol 3l iy SISG1 cle ¢ pol> dalllae gl
9 090 adllas Gubo Bl ol e Jawgs plusas
g gy 5145 T39S 10 (5 - ol Sl lon ) Sen
plieg; Sl 9 (5l 4o dlomy| b cosind gl >0
LFF] 0,5 o0 )18yl cow

(S Sl it (s 4 ol LS (St (y305] S

LRt g o 3 I3 3929 shawgio U cauns alay Jolas o
Ao VU SG l pieS asals 5l as ols ol sadawlons
O 3l 392y LS| (g3l o Jolai glayite o
Calad 3b con cud (Ko 0,9 Jolas 8, Shos 45 e
o b g o 15an g (50L3 dalllas golis ol of 5Ll
Folas o, 8lee b (g 15 aladl> oy alaf, oS ol lis Lol
L oyl b [FO] ol dus jo Yo 090 gls p jaiws lS855 5o
St 41 (ylais L 1ol of 8l yo  SSliss (oo Slos dgge
oS Comdg Jlo 50 40,5 S5 (5 > glas Slee
g Sy SLa ka5 6Lz o ol
chlizee slaceand o)Slos j) odle 41 5 Saeo sla T
S5 e g o0 el ol 4 a2 g 0 pudy 58l (S

695 5 9 28 o DMl (5SS 4y a5 el (5550
aito fSa 5 JS 3 anlllas ;5 398 00 by o L]
b3yl (22 med 9 olss (Ul 9 Jlabd alabl> (4570
abil> 5l Cledbl yadiogly gl Gguizxed [Ve] o)ls 342
58 0 V1] 05 axgr Sledlbl ay aly Jlad alidl> 4y o>
(o Seo b 1ol g (35T (nl 1 drg (5SS
YY) 09 g0 Jled alidl> ay Sledbl lgs )8 ¢ 040,50 ,58
A 5 5 (5 yeS ol IS L 8131 (ol g gy g oS
Flebs slacasdae 13 ohgas o Jolas JyuS ¢ hoass il
2SS lojen g2l 9 (Fom SlaS e azgi 4 i oS

09 o0 (Wl 90 AT (Slacadga) Cunl (S5 >

a5 ey 5103k I (555031l (sl g el (yges
B 0slinl 9,90 (3 (g ppidySllanil g (6 poidy S S
Olo>ali g Hlysen Sy 95 90 shb Gga3l a0 S 0
@zl 3,515 (slo iS5 (S gl 5l (s )lojl cod ) 0
5 ol 3l cloanl ) clegame Jold 45w
8 (g5 33 o Sl 42 bgype (5,88 Sled
L8y adgi crge b aiS oo oaad g 28l s ) jhe GilS
56 )kd, el ol cqatoma clos SIS ol [9F TE] 05
abo J 505 9 Bad o 4y Culo colomy) 0 a5 il S5Ls
0y039) Slacellad Culaa o Ul 4l g dio (8 gz
IVE-YFP] o

8l gyl ga3l sl oy ol (Lt dalllae ol s
0955 5| oS 1923l 09,5 10 c0y9031 IS o 30 53 9 S yoma 0
138305 Cond (5Kim (535 Cush b 33150 w39 5
S wdly 55 S8 aiiS S Jage o 25l Pl
wlgs alSS (g2l 9 3850, e éls)-”‘Jf‘-‘S 8 Wlgi oo
Kot g usgen dslllao zylis il 15,30 Jobes Laio 5 o
&0k 2Ulgs 10 (5 5eS 8 Shos (sl lo clgaiili ol 3l aS sl ylis
sl SaS sla yf5l 5l el g5 oolaswl by Ll .o 4> g5 4
N S leo Sgaty cge LSA Sloxds 425 slmyl o
ol g 53, 50 sl (Ul Sgne crge 4Ly (STl
A animolas 45 39800 5 el 0 (e slo oo
ol @l s V4] cudl oalis cloo,Shos 51 alyid
&l g3 (glonis (sliom of 3l 4y Counss 19l (5065 anlllan
s 2y 0, Sles (0 Lans

Olsfbs 2 stzs Joloe ple 5 giloil Ul o s

gyl jo culd 28 g Jolas Chumdl corgo ol oo loils
Olojsde aS sl lias Jolas slacygesl gl [YA YV] g
Gl e yab 45 1ol 09,8 jo alisee daylyd o ol
(S5 S5 s L s 35y 09,8 5 S
et BV 0 (S5 s 50,8 52 o b 5 o )
58 calizes Jayl ol yo yobinn! lojiune .l oo a3l Laog )5

Taia g 19l 31,31 13 a9 9 (IO 3)Shos (s dlady 51K § Lo s fs]



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

=399 SSlog Ao ¥ oylos F 095 AYAY 5T

3 pliRog; oolaiwl aliwgdy as” SSliss gla F5ig 0aa bhaS
D9 o0 planil (L Sy yo plowil by g (2letiSeS” ol
oS lgaisli of 81 jo Coald J yiuS Sgups a5 (6090 b gy 2yl
s (s Jlaelegpm GIFHIL o catls 5 0 wilo S
s (25 45 gol3l j0 by Jloial g wigdi oo g3
&5 ol & iy 99800 b e gl lag ] (5l
g cuals JS 0 50 il gl isls o5 Slalllas |

ol 53 890 i caams )8 olulid 5)50 ], o5 >

st 5 dores
S e phagk ol 0 eadiple @S 4 axg L
Nl §f anns lgili ol 3l jo Jolas g g5lid o Sloc a5 cd
NPETIE SSRNRIER WP RETRIE PO
&yl Poduzen Joles adSsas” jadz 8 903 o gLy iledll
8 el Al 4, Koyl el o
(olid 8Slos g Jolas Jlas! fr a5 olo lits gl yioan
S 5500 45 8 fo 3525 ala s Jolss glagsgos] o o5
N8l el o Gl o Slos 39 b aS 0l £o90 oo Lt
120,13 2l 5 o sl Shac Sty rrge ol il
wlid Geudlad plo Koo Slalllas jo 45 09 oo gt 0

55 )8 gn 0 8y90 Jola L Loyl s
B Olaade
ARg B Jgol 51 S95m

CS b ol ol Culey dllie oyl o (DB Jgol 4an

T peh il wisgs ble as” e o auils ojl>] lFas

g%y W9y Ol 50 QAT CS LD den uizren digd
A Al 455 aile e Lo (o el . sings

Flo ol

)5 o ol alie

sl &8 i alie oyl (g 5lwoslel 18 HE S g5 ples
&l ol

5 x8lie o 5 alie e F g gl e
‘_éb )..\5 9 M

B 4 e asly ool ofjT olftils 5 alwgopay
">5‘:’L$‘° Ls;‘b)dsg)i&g JLA L“.A.’“l.ﬁ}

Taid g Igiudli 31,31 13 g9 9 (IO 3,Shos cyas dlady o 51 Ko 9 gt s fs]

I



http://biomechanics.iauh.ac.ir/index.php?slc_lang=fa&sid=1

December 2018. Vol 4. Issue 3

References

[1] Cruickshanks KJ, Wiley TL, Tweed TS, Klein BE, Klein R, Mares-Periman
JA, et al. Prevalence of hearing loss in older adults in Beaver Dam, Wis-
consin: The epidemiology of hearing loss study. American Journal of
Epidemiology. 1998; 148(9):879-86. [DOI:10.1093/oxfordjournals.aje.
a009713] [PMID]

[2] Jafarnezhadgero AA, Majlesi M, Azadian E. Gait ground reaction force
characteristics in deaf and hearing children. Gait & Posture. 2017;
53:236-40. [DOI:10.1016/j.gaitpost.2017.02.006] [PMID]

[3] Mohr PE, Feldman JJ, Dunbar JL, McConkey-Robbins A, Niparko JK, Rit-
tenhouse RK, et al. The societal costs of severe to profound hearing loss
in the United States. International Journal of Technology Assessment in
Health Care. 2000; 16(4):1120-35. [DOI:10.1017/50266462300103162]
[PMID]

[4] Derlich M, Krecisz K, Kuczyriski M. Attention demand and postural con-
trol in children with hearing deficit. Research in Developmental Disabili-
ties. 2011; 32(5):1808-13. [DOI:10.1016/j.ridd.2011.03.009] [PMID]

[5] Peterka R. Sensorimotor integration in human postural control.
Journal of Neurophysiology. 2002; 88(3):1097-118. [DOI:10.1152/
jn.2002.88.3.1097] [PMID]

[6] Kaga K. Vestibular compensation in infants and children with congenital
and acquired vestibular loss in both ears. International Journal of Pedi-
atric Otorhinolaryngology. 1999; 49(3):215-24. [DOI:10.1016/50165-
5876(99)00206-2]

[7] Suarez H, Angeli S, Suarez A, Rosales B, Carrera X, Alonso R. Balance sen-
sory organization in children with profound hearing loss and cochlear
implants. International Journal of Pediatric Otorhinolaryngology. 2007;
71(4):629-37. [DOI:10.1016/j.ijporl.2006.12.014] [PMID]

[8] Rine RM, Cornwall G, Gan K, LoCascio C, O’Hare T, Robinson E, et al.
Evidence of progressive delay of motor development in children with
sensorineural hearing loss and concurrent vestibular dysfunction.
Perceptual and Motor Skills. 2000; (3 Pt 2):1101-12. [DOI:10.2466/
pms.2000.90.3¢.1101] [PMID]

[9] An Mh, Yi Ch, Jeon HS, Park SY. Age-related changes of single-limb stand-
ing balance in children with and without deafness. International Journal
of Pediatric Otorhinolaryngology. 2009; 73(11):1539-44. [DOI:10.1016/j.
ijporl.2009.07.020] [PMID]

[10] Selz PA, Girardi M, Konrad HR, Hughes LF. Vestibular deficits in deaf
children. Otolaryngology-Head and Neck Surgery. 1996; 115(1):70-7.
[DOI:10.1016/50194-5998(96)70139-0]

[11] Rine RM, Braswell J, Fisher D, Joyce K, Kalar K, Shaffer M. Improvement
of motor development and postural control following intervention in
children with sensorineural hearing loss and vestibular impairment. In-
ternational Journal of Pediatric Otorhinolaryngology. 2004; 68(9):1141-
8.[DO0I:10.1016/j.ijporl.2004.04.007] [PMID]

[12] Siegel JC, Marchetti M, Tecklin JS. Age-related balance changes
in hearing-impaired children. Physical Therapy. 1991; 71(3):183-9.
[DOI:10.1093/ptj/71.3.183] [PMID]

[13] Rauschecker JP. Auditory cortical plasticity: A comparison with
other sensory systems. Trends in Neurosciences. 1999; 22(2):74-80.
[DOI:10.1016/S0166-2236(98)01303-4]

[14] Fukuda S, Fukushima K, Maeda Y, Tsukamura K, Nagayasu R, Toida N, et
al. Language development of a multiply handicapped child after cochle-
ar implantation. International Journal of Pediatric Otorhinolaryngology.
2003; 67(6):627-33. [DOI:10.1016/50165-5876(03)00016-8]

Journal of
Sport Biomechanics

[15] Dault MC, Geurts AC, Mulder TW, Duysens J. Postural control and
cognitive task performance in healthy participants while balancing
on different support-surface configurations. Gait & Posture. 2001;
14(3):248-55. [DOI:10.1016/50966-6362(01)00130-8]

[16] Woollacott M, Shumway-Cook A. Attention and the control of posture
and gait: A review of an emerging area of research. Gait & Posture. 2002;
16(1):1-14. [DOI:10.1016/50966-6362(01)00156-4]

[17] Pajor A, Jozefowicz-Korczynska M. Prognostic factors for vestibular im-
pairment in sensorineural hearing loss. European Archives of Oto-Rhi-
no-Laryngology. 2008; 265(4):403-7. [DOI:10.1007/s00405-007-0473-z]
[PMID]

[18] Mitchell TV, Quittner AL. Multimethod study of attention and behavior
problems in hearing-impaired children. Journal of Clinical Child Psychol-
ogy. 1996; 25(1):83-96. [DOI:10.1207/s15374424jccp2501_10]

[19] Shin MS, Kim SK, Kim SS, Park MH, Kim CS, Oh SH. Comparison of
cognitive function in deaf children between before and after cochlear
implant. Ear and Hearing. 2007; 28(2 Suppl):225-8S. [DOI:10.1097/
AUD.0b013e318031541b] [PMID]

[20] Afroozeh E, Tabatabaee A, Derogar K. [Cognitive performance and
linguistics in deaf children (Persian)]. Journal of Exceptional Education.
2013; 1(114):42-51.

[21] Nadertabar M, Sharifidaramadi P, Pezeshk S, Farrokhi N. [Computer
games effects on selective attention and visual processing speed in deaf
students (Persian)]. Middle Eastern Journal of Disability Studies. 2017;
7:107.

[22] Khodadadi M, Mashhadi A, Amani H. [Continuous performance test
software (Persian)]. Tehran: Sina Institute of Cognitive Behavioral Sci-
ences Research; 2014.

[23] Faizy Derakhshi MR, Khodadadi M, Movahedi Y, Ahmadi A. [Assess-
ment of attention bias in the cognitive processing of neutral and emo-
tional words using semantic strop test (Persian)]. Shenakht Journal of
Psychology and Psychiatry. 2014; 1(1):23-30.

[24] Cushing SL, Papsin BC, Rutka JA, James AL, Gordon KA. Evidence of
vestibular and balance dysfunction in children with profound sensori-
neural hearing loss using cochlear implants. The Laryngoscope. 2008;
118(10):1814-23. [DOI:10.1097/MLG.0b013e31817fadfa] [PMID]

[25] Shafiei M, Basharpoor S, Ahmadi S, Heidarirad h. [The comparison
of temperament, character, and distraction between deaf and normal
students (Persian)]. Educational Research Journal. 2017; 3(33):63-77.
[DOI:10.18869/acadpub.erj.3.33.61]

[26] Khan S, Edwards L, Langdon D. The cognition and behaviour of chil-
dren with cochlear implants, children with hearing aids and their hear-
ing peers: A comparison. Audiology and Neurotology. 2005; 10(2):117-
26. [DOI:10.1159/000083367] [PMID]

[27] Tharpe AM, Ashmead DH, Rothpletz AM. Visual attention in children
with normal hearing, children with hearing aids, and children with
cochlear implants. Journal of Speech, Language, and Hearing Research.
2002; 46(2):403-13. [DOI:10.1044/1092-4388(2002/032)]

[28] Smith LB, Quittner AL, Osberger MJ, Miyamoto R. Audition and visual at-
tention: The developmental trajectory in deaf and hearing populations.
Developmental Psychology. 1998; 34(5):840-50. [DOI:10.1037/0012-
1649.34.5.840] [PMID]

[29] Hauser PC, Lukomski J, Hillman T. Development of deaf and hard-
of-hearing students’ executive function. Deaf Cognition: Foun-
dations and Cutcomes. 2008; 286-308. [DOI:10.1093/acprof:o
50/9780195368673.003.0011]

Asariha A, Azadian E. Relationship Between Balance and Attentional Function in Deaf and Healthy People. J Sport Biomech. 2018; 4(3):14-27.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1093/oxfordjournals.aje.a009713
https://doi.org/10.1093/oxfordjournals.aje.a009713
https://www.ncbi.nlm.nih.gov/pubmed/9801018
https://doi.org/10.1016/j.gaitpost.2017.02.006
https://www.ncbi.nlm.nih.gov/pubmed/28219845
https://doi.org/10.1017/S0266462300103162
https://www.ncbi.nlm.nih.gov/pubmed/11155832
https://doi.org/10.1016/j.ridd.2011.03.009
https://www.ncbi.nlm.nih.gov/pubmed/21482067
https://doi.org/10.1152/jn.2002.88.3.1097
https://doi.org/10.1152/jn.2002.88.3.1097
https://www.ncbi.nlm.nih.gov/pubmed/12205132
https://doi.org/10.1016/S0165-5876(99)00206-2
https://doi.org/10.1016/S0165-5876(99)00206-2
https://doi.org/10.1016/j.ijporl.2006.12.014
https://www.ncbi.nlm.nih.gov/pubmed/17275927
https://doi.org/10.2466/pms.2000.90.3c.1101
https://doi.org/10.2466/pms.2000.90.3c.1101
https://www.ncbi.nlm.nih.gov/pubmed/10939054
https://doi.org/10.1016/j.ijporl.2009.07.020
https://doi.org/10.1016/j.ijporl.2009.07.020
https://www.ncbi.nlm.nih.gov/pubmed/19720404
https://doi.org/10.1016/S0194-5998(96)70139-0
https://doi.org/10.1016/j.ijporl.2004.04.007
https://www.ncbi.nlm.nih.gov/pubmed/15302144
https://doi.org/10.1093/ptj/71.3.183
https://www.ncbi.nlm.nih.gov/pubmed/2000434
https://doi.org/10.1016/S0166-2236(98)01303-4
https://doi.org/10.1016/S0165-5876(03)00016-8
https://doi.org/10.1016/S0966-6362(01)00130-8
https://doi.org/10.1016/S0966-6362(01)00156-4
https://doi.org/10.1007/s00405-007-0473-z
https://www.ncbi.nlm.nih.gov/pubmed/17926054
https://doi.org/10.1207/s15374424jccp2501_10
https://doi.org/10.1097/AUD.0b013e318031541b
https://doi.org/10.1097/AUD.0b013e318031541b
https://www.ncbi.nlm.nih.gov/pubmed/17496640
https://doi.org/10.1097/MLG.0b013e31817fadfa
https://www.ncbi.nlm.nih.gov/pubmed/18758383
https://doi.org/10.18869/acadpub.erj.3.33.61
https://doi.org/10.1159/000083367
https://www.ncbi.nlm.nih.gov/pubmed/15650303
https://doi.org/10.1044/1092-4388(2002/032)
https://doi.org/10.1037/0012-1649.34.5.840
https://doi.org/10.1037/0012-1649.34.5.840
https://www.ncbi.nlm.nih.gov/pubmed/9779732
https://doi.org/10.1093/acprof:oso/9780195368673.003.0011
https://doi.org/10.1093/acprof:oso/9780195368673.003.0011

Journal of

Sport Biomechanics

[30] Gathercole SE, Alloway TP, Willis C, Adams AM. Working memory in
children with reading disabilities. Journal of Experimental Child Psychol-
ogy. 2006; 93(3):265-81. [DOI:10.1016/j.jecp.2005.08.003] [PMID]

[31] Lutz J. An introduction to learning and memory. lllinois: Waveland
Press Inc; 2000.

[32] Kasaeian K, Kiamanesh A, Bahrami H. [A comparison of active mem-
ory performance and sustained attention among students with and
without learning disabilities (Persian)]. Journal of Learning Disabilities.
2014; 3(4):112-23.

[33] Goethals I, Audenaert K, Van de Wiele C, Dierckx R. The prefrontal
cortex: Insights from functional neuroimaging using cognitive activation
tasks. European Journal of Nuclear Medicine and Molecular Imaging.
2004; 31(3):408-16. [DOI:10.1007/500259-003-1382-z] [PMID]

[34] Lezak MD, Howieson DB, Loring DW. Neuropsychological assessment.
New York: Oxford University Press; 2004.

[35] Reuter-Lorenz PA. Cognitive neuropsychology of the aging brain. 1% ed.
Cambridge, MA: Bradford Book; 2000.

[36] van lersel MB, Verbeek ALM, Bloem BR, Munneke M, Esselink RAJ,
Olde Rikkert MGM. Frail elderly patients with dementia go too fast.
Journal of Neurology, Neurosurgery and Psychiatry. 2006; 77(7):874-6.
[DOI:10.1136/jnnp.2005.084418] [PMID] [PMCID]

[37] Goldman-Rakic PS. Topography of cognition: Parallel distributed net-
works in primate association cortex. Annual Review of Neuroscience.
1988; 11(1):137-56. [DOI:10.1146/annurev.ne.11.030188.001033]
[PMID]

[38] Suarez H, Ferreira E, Arocena S, Garcia Pintos B, Quinteros M, Suarez S,
et al. Motor and cognitive performances in pre-lingual cochlear implant
adolescents, related with vestibular function and auditory input. Acta
oto-laryngologica. 2019; 139(4):367-72. [DOI:10.1080/00016489.2018.
1549750] [PMID]

[39] Wilson V, Peterson B. The role of the vestibular system in posture
and movement. In: Mountcastle VB. Medical Physiology. St. Louis: C. V.
Mosby Co; 1980.

[40] Rajendran V, Roy FG. An overview of motor skill performance and bal-
ance in hearing impaired children. Italian Journal of Pediatrics. 2011;
37:33.[DOI:10.1186/1824-7288-37-33] [PMID] [PMCID]

[41] Potter CN, Silverman LN. Characteristics of vestibular function and
static balance skills in deaf children. Physical Therapy. 1984; 64(7):1071-
5. [DOI:10.1093/ptj/64.7.1071] [PMID]

[42] Ebrahimi AA, Jamshidi AA, Movallali G, Rahgozar M, Haghgoo HA. The
effect of vestibular rehabilitation therapy program on sensory organiza-
tion of deaf children with bilateral vestibular dysfunction. Acta Medica
Iranica. 2017; 55(11):683-9. [PMID]

[43] Khandare S, Gonsalves N, Palekar T, Shah V, Siddapur T. A comparison
of vestibular rehabilitation approaches on balance in hearing impaired
children with vestibular dysfunction. World Journal of Pharmaceutical
Research (WIPR). 2018; 7(7):1187-201.

[44] Horn DL, Fagan MK, Dillon CM, Pisoni DB, Miyamoto RT. Visual-motor
integration skills of prelingually deaf children: Implications for pediat-
ric cochlear implantation. The Laryngoscope. 2007; 117(11):2017-25.
[DOI:10.1097/MLG.0b013e3181271401] [PMID] [PMCID]

[45] Ghobadi M, Naderi Sh, Azadian E. [Relationship between balance per-
formance and working memory capacity in individuals with and without
Down Syndrome (Persian)]. Scientific Journal of Rehabilitation Medi-
cine. 2019; 8(2):129-37.

Asariha A, Azadian E. Relationship Between Balance and Attentional Function in Deaf and Healthy People. J Sport Biomech. 2018; 4(3):14-27.



http://biomechanics.iauh.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.1016/j.jecp.2005.08.003
https://www.ncbi.nlm.nih.gov/pubmed/16293261
https://doi.org/10.1007/s00259-003-1382-z
https://www.ncbi.nlm.nih.gov/pubmed/14691610
https://doi.org/10.1136/jnnp.2005.084418
https://www.ncbi.nlm.nih.gov/pubmed/16788015
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2117489
https://doi.org/10.1146/annurev.ne.11.030188.001033
https://www.ncbi.nlm.nih.gov/pubmed/3284439
https://doi.org/10.1080/00016489.2018.1549750
https://doi.org/10.1080/00016489.2018.1549750
https://www.ncbi.nlm.nih.gov/pubmed/30729843
https://doi.org/10.1186/1824-7288-37-33
https://www.ncbi.nlm.nih.gov/pubmed/21756300
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3143087
https://doi.org/10.1093/ptj/64.7.1071
https://www.ncbi.nlm.nih.gov/pubmed/6739549
https://www.ncbi.nlm.nih.gov/pubmed/29307157
https://doi.org/10.1097/MLG.0b013e3181271401
https://www.ncbi.nlm.nih.gov/pubmed/17828054
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2586920

This Page Intentionally Left Blank



