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Extended Abstract

Background and Purpose

Visual impairment, as a sensory disability, accounts for approximately one-third of global disability
statistics. Balance is a critical component of the sensorimotor system essential for maintaining
postural stability. Individuals with visual impairments often exhibit deficits in postural control and
balance, which compromise automatic motor control. To compensate, they rely heavily on auditory
cues to enhance stability and spatial orientation. Recent interventions have explored the use of
rhythmic auditory stimulation (RAS), which utilizes external attentional focus to improve motor
performance. The effectiveness of RAS may be attributed to its ability to direct external attention, as
individuals with visual impairments often depend on internal attentional focus and conscious
processing during movement rather than automatic motor control. This study examined the effects of
a gait training program incorporating rhythmic auditory stimulation on static and dynamic balance in
individuals with congenital blindness.

Methods and Materials

This quasi-experimental study involved 20 congenitally blind participants (9 females and 11 males)
selected through convenience sampling. Written informed consent was obtained from all participants
and their guardians, with assurances of confidentiality and exclusive research use of the data. Balance
was measured using a foot scan device that recorded the coordinates of the center of pressure (COP)
of the feet. For static balance assessment, participants stood barefoot on the device for 20 seconds,
facing forward. Dynamic balance was evaluated using the stability limit test, where participants stood
barefoot on the device and tilted their bodies maximally in four directions—forward, backward, left,
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and right—without lifting their feet off the surface, for 20 seconds. After pre-test measurements,
participants were randomly assigned to experimental and control groups. The experimental group
performed individualized gait training with rhythmic auditory stimulation under trainer supervision.
Post-test measurements were conducted similarly. COP data were extracted using Balance software
and analyzed in Excel. Statistical analysis employed parametric covariance tests, or non-parametric
bootstrap tests when assumptions were violated, with significance set at p < 0.05, using SPSS version
21.

Results

Descriptive data showed that the COP level and COP distance (static balance indices) and COP
amplitude in the anterior-posterior and medial-lateral directions (dynamic balance indices) increased
in the experimental group relative to controls. Tests for normality indicated non-normal distributions
for COP level and distance (p < 0.05), necessitating bootstrap analysis for these variables. Bootstrap
results showed no significant changes in COP level (p = 0.629) and COP distance (p = 0.613)
following the intervention. Covariance analysis revealed that training with external focus instructions
did not significantly affect dynamic balance indices, including COP amplitude in the anterior-
posterior (p = 0.063) and medial-lateral (p = 0.428) directions.

Discussion

Although the intervention did not yield statistically significant improvements in static balance, the
observed positive trends in COP level and distance suggest potential benefits that might become
significant with longer training durations. Maintaining static balance resembles an inverted
pendulum, where the body’s center of gravity is stabilized by relatively constant forces applied to the
ground (17), making static balance less challenging to improve. The lack of significant effect on
dynamic balance, despite relative improvements in the experimental group, suggests that external
focus instructions may have a greater impact on dynamic than static balance in blind individuals.
External focus facilitates automatic motor processes and better self-organization of sensorimotor
systems, reducing reliance on higher neural centers for limb control and enhancing motor
performance (7). Since visually impaired individuals tend to focus on internal information, auditory
external feedback may provide critical supplementary cues during balance tasks.

Conclusion

While the intervention did not produce statistically significant improvements, the trends observed
indicate that rhythmic auditory stimulation may be a viable, low-cost rehabilitation tool for enhancing
postural stability and reducing fall risk in individuals with visual impairment. Its accessibility and
ease of implementation make it suitable for clinical and community settings. Further research with
larger sample sizes, extended intervention periods, and gender-specific analyses is needed to confirm
these findings and optimize training protocols.

Keywords: Balance, Attention, Rhythmic Auditory Stimulation, Visual Impairment

Article Message

New rehabilitation methods such as rhythmic auditory stimulation show potential to improve static
and dynamic balance in individuals with blindness. However, given the lack of statistically significant
results, cautious application is recommended, and further research is essential to establish efficacy.

Sport Medicine Studies, Volume 16, No 41, 2024



DOI: 10.22089/5M;j.2024.13708.1630 A8—1+5 o P okods 15 0,95 NPT 5asls e b y9 b slelllan

& . - JO

339 b Sladllas V%

Journal hompage: https://smj.ssrc.ac.ir caiiijjo b
g alie

UL (Sbg3 g Lt Jolai 33 (5 it (39390 oy b (5id 301 y (9 po3 il
" pio sloso o5 5o ¢ T gommo S8 39 569 ¢! (INSIIB 031 3 dnagd

Ol elioms ¢ lioms oBiils ( &S > L8 09,5 ¢ 25 > L8, | swlis 157
Ut‘"‘ ‘UL.Q..., auL.o.M: oEisls ‘G‘SP )L_‘)) aj)f “55)_> )L,_g) )LM_,L) Y
ol pmekls 55k olKetsls g pole oaSiidls S > i3, bolial Y

VX 18I0 10 s Gyl VP oBIF 5ol fuyl APV oW/ Fe el o o )b

*Corresponding Author: Behrouz Golmohammadi, E-mail: golmohammadi@semnan.ac.ir

How to Cite: Hasanzadeh, F; Golmohammadi, B., & Memarmoghaddam, M. (2024). The Effect of a Walking Course
with Auditory Rhythmic Stimulation on Static and Dynamic Balance in Individuals with Visual Impairment. Sport
Medicine Studies, 16(41), 95-106. In Persian.

NS>

(BT gy 391 OLUnl Sbgy 9 Wl S35 g gyl (gjge Spmme b (8yely (gl ST owyp pole kg S
4 39,9 W )lxe (olwlyr g Aildbogls (hg) 43130k (Ul plgrgd Yo adllhe cul 55 392 (935)15 Baa Blod 4 g (025 dey
A aRBd Vo duda 2 g dude VA a0ty (2525 09,5 Ml mal (2,55 9 SRS 09,5 93 4 (Bl yeby g S canlllae
o] g8 81uwd 51 0Ll U Lgs o L] Jolad LB Id gy (6l (49390 S p20 51 03l U (Fg gy d g5 Jordl ygiumwd U (g9 yod
T )3 @l gy S RelLU Ry 9 il less S el (g 51 edliiwl b odld JWlod b (bl dldlae 1 aar g S
&l (P=+/PYY) JLid 35 o Cdluuo 5 (P=+/FTA) JUid 35 so mhaaw 905l 5 (903l Ot @l b ool + /40 (5,1l
bgs 3L s (510 (PEo/FYA) (o )om B 15 yomas g (P=+/+SY) Lils colaB pomno 43 ;L3 35 po dial g Gian! S5 cymans
L 35 50 diald Sl pod 43 yial3El 5 Wi 35 po Cabluno 5 el 1y 43 RIS (ol 8315 L 1 g faline Coglis baog,S 4
48350 i S 9 (5105 9,5 3 3 (Sl g ] S5 351kt 31 S 54 o 1515 3 S S e 53 3
& i lalllan dg SR Io 4igS ol 51 Culos (g1 &l 0,5 salwl LULU Joled dguger 5 OMYATae digS (! 51 (ylgs L o

Sl 3L a0y ol

Ul (8 5l (19590 S o0 cdag (JalS sgumlS U il

and  conditions of the Creative @ Commons  Attribution (cc  BY) license

@ ® Copyright: © 2023 by the authors. Submitted for possible open access publication under the terms
A= (hiips://creativecommons.org/licenses/by/4.0/).


https://orcid.org/0000-0001-5714-6623
https://orcid.org/0000-0001-8274-7703
file:///F:/صفحه%20آرایی/پژوهشگاه%20تربیت%20بدنی/1404/طب/پاییز/Step%202/0000-0002-8655-1481
https://smj.ssrc.ac.ir/?lang=fa

Ol Kod g (2 WSHIB 8315 s A

Aoio

1 cedglas Sl poms o ey e slaadslas 5 (S plsieas | bl cpomr alBcdn slocdsles elsil oo 5|
aSho Glgisay gloo Lol S oo pol,d 2051 L Sledbl Ko lg> 3o,k 51 Lal 0,8 .(V) cenl ool olas! se5a
Qilgd co wlgm pl jo IS 4595 12 cpl by 0l oage 1 | jae 4y odw; Sledbl w0 4+ B A Uil aslsg o wle>
(V) wdly sl Jlss 4 9,8 sl 1y (g9 (55, oIS

50 (5 Sl 5 (o Solig ) (e Jliie LU aS ol (51 5 (g gl oo Do g0 5l ol
5 oSl A L 5 6l gl oo 2l (e Tl Jol ol § 0l g (quo ) Zusld Laa> jslatons |,
AT conl 28 5 (e 50 (o S L 5 IS slr o @IS 2 e Tl Sl izen 5 25 oo
s s ale I olaal el 5 (1) s Ko Joles JuS 5 culd L o oy ST & S
L3 gl 55 el ol 5 uiidgoloel 2ol (K286 SonSs aile )T 51 3l cloeapm] 5 Jlgie clapys, 55
s - hoe (> 5 (5l s ol o ol 1o 3T Jolas 3 ,Shae 53 e iz () D) 9o
s ol (Sl B 5 a5 Kinlan propdle clamo 1 AN S it (2 s Ol i
bl 5 (B) s9dioe (S, 2B o Pl el gloy Dbl 55 b 53l sl 35 ee o> 5 leo
3 Ji8 S 5o 51 Sl Lt o 008 G 5 S3sn 0,8 4 BiB0 e s ST Sl mgn sl s
5 (59,0 4> 95) Swlidl ], aplail 4y 0,8 ax o5 g 280 ol pl 05 dwlgdn Cwld Lads> (6l o SMac slaguwl o
Lo i, 55 (V) s o ial3dl 1 Lyl s G 5 30y o] Jloio] g 08 oo o |, 515355 S (ol a0
~Sinlon g ol i jghiedy glsid il 1555 gl 51 il oy sl 0 o res i 4 ap oo Lt
A7) asS oolaiwl Lad o oy Comsg mpubais gl O > 40,5

85 2l YRAS) (55 las Bi90 wy 5 oM ol 3l ool (352 L2Suclss 53 waz e glyil | S
Ol o aS canlad iy J3llcas Glyo fwge by, S aldlaw (pl (AQ) 08 o ool G ym axg8 Sl 5l
Lo gy st () +) 093 om o3l Jobsi 5 (2850, (SIS (9350 SIS > S5 sl oaBgaiple; oo 5 Suml 2
5 ol o s o ee j0 018l Jola g (133, of ) SYMST jo (g loline Sgmps o lad (5590 sy, a5 wlosls ylis
S 3390 iy sl Yo 5l A ) el 63, ol "l 5 2 gmiS Slilont 5 plaall aiile bgis
Jols 5 o Somdy J 1S sln g slasls wms oo las Slalllas (V) 9,5 o)Ll (Sgp ax g8 4 Colas 4 Gl o
S WS oo e Voiogaomo Jas b alansl 055 o gl 555n 3,55 ol sy 4255 55 15 5 0 S92
Wlledenr Djgo 4 ) 095 Sl > aiS oo (orw lapl aiiS SBST) (Gg)0 4z g5 (S gd e wilsS ol I (B

. Blindness

. Static Balance

. Dynamic Balance

. Rhythmic Auditory Stimulation
. Parkinson

. Multiple sclerosis

. Constrained Action Hypothesis

~No ok wNE

B o ylocs 15 095 NPT juals ¢ o) y9 b olalllas dolilind



" et JOUS 32 (63l (39390 5y b (53 yol, o yo 53

5 sm e o3l g el 5 5055 (slanislp & gyt Az S ST S8 o 1 35 5 Wlhys xS J oS
o, o, e 055 lS > 1S 5 gz glaanl a5 ams e ylis el sloazil (1)) asS S |, oS >
5 Sar 428 B S piee ote 058 oy )3 (($9) a2 9) Jldor (B3l 5l i OLLl g atees 11550 ity (Ll
Q) &S > S0 ujlo

5 "SI alas ) sslassls y ols DS Gl ol 8l Jolss o Slee 5 oMo glgil )....L o & BB Olaass
Cd e gl a5 ol ol Lol (50sS Jolas 1o bgy g bl Joles Sl jod atan it ,...L wor s o) Ke
slo i (2,20 09,5 gy g Lwnl Jobas jo 1) (g loline Ol s gl B ls n Lol So6S 00,le> Jole i Dl
a2 1y Dbl 3800, ety g Ll 5 Lgy Jolas (635 po LS Ol yo8 aths i ;b5 i o) Sen 5 Bolo (0)
AOY) el )lobse ).,.,L, Ll Joles yo Lol esls las (28, ol y e s g gy Jolas jo 1y (s ol ogug gl s )5
F5e @l PLST sl ol Jolss  wilgh oo siadan (i yod DNSIe a5 sy oo 15 4 35290 slaatil 4 axg L
ool doasdly jo (AL yiored g bl g, 0 gl g 0je> (pl Ho Dldllas sgume xd Consg (Jlo ol il
Sor 4z Ol Joallygtus 0,90 S 13U (o 2 4 laddllan gon Lo by 4 iamspas ) (ka8 $8lg5 5 LT sl
55 105 bl 5 ol DT L ol 3l eilos S o ol el 42315 bl Jolss 1 o, Mt (yg550 oy b ol o
ar g slaySgile sk 5l g aiS oo oolital (ol 0,5 Gl sl et Glactome 515 1595 5 3L 4z
ol €O T) aims o i3l 1 0ntcST,ol glaS o (6 510l § oS ot oo cbinds oo STyl I3l rgo o5 ol
s o ;500 g sl ol 3l Jolss 5 o] w3l pioren g OMSlae 4545 0] )_uL G g5k g bawsl cplasazg b
oalawl BB g ol eolol caduylys adloe SO Glgredas SISz ! 5l soliiwl duy oo Sl 4 (A=Y ) S Libceas
Olsisar 6yl oy 5l a8 Cenl laddllas (gl ol clreog (nl b all e GLLL Jols Wil (e 2 0
13319 550 931 nl (Jols 0 Shoe o Syl ) 2 42 5 43S o 08liil (Lol sl (Sa e 4295 oS ol jgims
Ol Jols 2 gy 4255 09lS Joallygis b (538 ol (05 0,90 o 3l (gua) 2 cpdlo gy Bam cnlple

.09.3

SR M 99
530 4) olyyole slol a5 Vel ol (5 kel diges 090 (50,0, wbon bl 4y g 0,540 g5 5l pol> adlllae
9 R rd ) (S diged 0gud 4 OIS g 1badl (bbbl slabin ol ol ST 5l aS wog o VY g
Al ol (plends P! ol (Jlo V2 U VY o aels sl 45 0459 sl )laas il Gl asldbogls
g jads WS (gl dile glldcuas sbos lom plo il ( Sbios plal jo aisds Jlo SO o (Snss

1. Calik
2. Mavrovouniotis

) o ylocs 15 035 AP sl ¢ o359 b olalllag aolibind



Ol Sed g (MG 8315 g Yoo

3 i 5555 Sladled 5T p 4 (3 SIES B e 5 e et 3 (5285 slbclslan kb 5 Jlad i
(AQ) og alinds olo i

o ools Hlicebol lagyT 4y g o Lasl g oailgs L cpally jguam 0 oS wlalST asbcols, o8 (Bouses 1o e gy
aolie gl Laid g c0,8 oMbl 53 aas 5 S & ypoas Sledl 5 wile anlys 3 aile e Giso 55 oledlol a5
Fgp asS S 51, Lingh aulg s diwlsgs ol o a5 0l ools oMbl HBauS S b 4y 0gd oo colainl Jiaghy
8 ab g IRUMZ.REC.1399.008 I aulis b o yaisle olSisls iyl ;o oM aieeS lawg axlllas
A% &éb,0 IRCT20201013049014N1 anls b 58 2odb obesl s

S5 ojlail gla i

laly b 35 0 i cud sl ol 98 Sl S5 ) Sl b ol 31 ol (55l sl
swools cd 5 b &S mhaw ioled 4y 08 5 009y Ku AVAY (6lyls e sl FoxV e e oSws cpl olal .ol oslazul
oS ol pela LB 35,0 YOY b ,25Tam T (018 paiged LullS 3 sl JLid 5510 8 5 by S (slo Lt 4y bogy e
b Lo anlss Gogejl 5l bl Jobss Gromiw 612 .0V F) b po (a5 jaseiie (s b og03] plonil o 43 a2l
4l Ve o 4 b S e )18 oo 5l yie il 10 alold L s5lge Ll aS (s sboar (Sl gh oliws (55, wn
3 SBlase g )Lad S 5o s o piite) Ll Jobs 4y bgje sloosls (loj nl 55 00500 o553 55009, 1) p 9wl
Ol a1 ool i sl oo (i5e3l 5l gy Jolas (homis sl (10) 0 oo olfiws Lawsgs 095 jsboay (Lad
10 alols b g (55l O ypo ) ol a5 (e sby sl oKiws (g3, 4ty clol b ol aiolss Sogejl 51 45 &5
93 Olgs 9> e B 0925 lazr olSiws axiio (59, 3l Gl a5 59k a4l Vo D a4y e 05250 )18 o0 51 e Sl
Lgye laosls plin (nl )0 .05 hleie | 095 o pled b o Jae j97e Jo= unl) 5 o icdie ol> S Jloz 5o
33kt xS ol U lhe (bl Sl 00) 0l od 5055 & 50 4 elSss bawgi JLid (S 50 o 5 alrarle 4,
o b g oLl jsbar |y 055 Sl yal (225 05,5 WA el (J 7S g (275 05,5 50 4 ol jsbay o Soges]
(Ve Fmph Toale Sile pgis e S bagd (5 lid @Dle ©js0s (g a2 Joall g Sl e aisls s el
Fbm doy Ve S sl Selo e LB ol aulss o Sogesl 5leg )3 pl jo ol oo idu sdae SO alewgay g ol
4 50 s pshiieds (1) 08 Gohate (T L1, 955 o8 5 gy ol e Ve Class ) w0g (LS ez 5 (38 ol Sial
P sb 0 ol (570 s Sy SIS s p b ) 90 oS 03 alulyS Soges] o Sl A e (e Saal
220 pad slaw 5 oady S5 Cdlue (3germ (loy B Cd e Ve Sl (30 (Gl (S yiegis,S b (538 o, L
Slp ol aSal 5l loabol b Kiagy, aia ;o ab ool i o (5 Sial plgiedr ] (ke 5 0 dsslona 590
and> 50 saze (A) 9,5 oo LT 1) Bloped sl duoye Vo dblol e Al Kial b gl sanSeS o e

A (6 5ol baog 5 5l Lidgh sl pxie (yg05l

1. Foot-Scan
2. Stability of range test
3. Masado Model

B o ylocs 15 095 NPT juals ¢ o) y9 b olalllas dolilind



™! el Ol 51 (6ol (39390 5 20 by (5801, 503 53G

Sl L5 55 0 s s (sl i 1oLl sl ol 3,5 55 obitany 02 plol ST 5o L3 5 ]
:Lala)) Mf‘ J...l?u 6‘;1 O oolaiwl ‘-;‘>)l>—‘51:>‘.) 9 Gd?—salas g0 g 4O )L..MS ;)./a Lslo f..v_..a )| l.»5.| J\bl.u
Sl lb oge3T 51 5Y (sl o Bty 995l S yge 50 5 uililssS o Rall ge3T 31 gty (sl s (e

i 03lisl V) s SPSS 158l 5 SaS 45 <10 (s, loline gelans 4 ook

Pl ™)
ole Jsuz gl was oo ol 1) aeilim 5 Gsesliim 50 LReeh Slopiie 4 by oy Sledbl (V) Jsox
A 09,5 banalie jo (o2 098 0 (Lgy Jolss Gloasls ) ()15~ e )3 jL28 55 0 aials 5 al>

cbls sl
O 95 (5L o 3 jluiliw!l Byl g (uSleo - Jgu
Table 1- The mean and standard deviations of study
RO WP X RHCI PR 1 JES1
Std. DeviationtMean S0
J S 0,5 &2 09,5 Variable
Control group Experimental group
0.0+153.78 0.0+212.304 OF o ‘
Pre-test HLid S e mhaw
0.0+146.079 0.0+133.118 Oilom Center of pressure surface
Post-test
84.22+70.07 96.6+61.94 OFI , ,
Pre test Hlid 55 e cdlue
89.29+38.11 87.41+86.75 Ol Center of pressure distance
Post-test
43.8+72.58 33.14+69.28 O8I ‘
Pre-test #(AP) s 55 10 aselo
il AP)Center of pressure range
40.12+18.99 45.13+71.34 o903l S P g
Post-test
54.6+55.94 48.12+38.91 0T ‘
Pre-test #x(ML),Led 55 50 atals
“yons| ML )Center of pressure range
53.15+60.12 57.12+31.85 0985l ML P g
Post-test

) o ylocs 15 035 AP sl ¢ o359 b olalllag aolibind



Ol Sed g (MG 8315 g Voy

Gy | Jols L 35 p0 cedluno 3 gebas oyl gy (39051 gl =¥ Jour
Table 2- The results of the bootstrap test of the surface and distance of the center of pressure of static

equilibrium
D = lygizme (Sl @lygdxe &g0xo o yiito
Square Mean sum of squares Variables
s 58 e s
0.629 0.243 0.002 0.002 Center of pressure
surface
s S e il
0.613 0.266 284.490 284.490 Center of pressure
distance

s (ML** s s :AP*

5 il 25 35 50 s sl i 3 48 S5 05 gl 4 gyt b oS Sl 05e3] S e
(\‘ Jjb) A eolazwl urm‘uy \_i:r.o‘)bb Qﬁ"’)T )‘ Lb).h.xm L)'J‘ 6‘;) UJ‘J)L.J «(P<+/+0) 05.4..) ‘_%J...Jo >oals e)y )L.....S
(¥ Jgaz) <) )5 4 il lggS G el o903 Loyt plos sl g

loslas les g alslae piboss 1) 6 loboe ol s diny! Jolss sla_asls olgrea

Lo Joli o (gl 2 il ylge8 Judows' g lid - ¥ Jgur
Table 3- Results of covariance analysis for dynamic balance variable

o o) il o 3ludl
! F @l ygixe (uSSlee @lygdxe &gozxo & yuiio
Eta Square Mean Sum of squares Variables
coefficient
(AP) )L&é ;}o Lwld
0.212 4.029 485.753 485.753 Center of pressure
(AP)range
(ML);Lés 55 po adols
0.042 0.665 135.302 135.302 Center of pressure
(ML)range

Slgsie n o azs O Jaallygiud b nyed a5 903 ge lis il lsS (gei] 5 ol L (1) Jgoz @l
Sl 53U (P=1FYA) ()5 A1 je g P=o/-5Y) il salad eue jo jLad 55 0 anals als gy Jolss

B o ylocs 15 095 NPT juals ¢ o) y9 b olalllas dolilind



h el Ol 51 (6ol (39390 5 20 by (5801, 503 53G

S5 A g oy

Lo ls a2 239 (Ll Sy g Ll S35 2 So 4298 Josdlygitws b (3280l (o3 Sl (g 2 p0lo aalllas Bua
Jobs byl & Sarm 4y Joallygins SO plsedr S (giee o) 5l eolitul b aS g (slasdllas ool ()l
2 Sl 5xShs 50 gt 4 (Som 4z gl Jealligius b (180l (el aS s las mls cSls e Ll
o5l 50 L8 3 e Cdlus g mhaw (12Sle Ol i 4 a2 5 b (Jlonlb 3,10 Slsen (VF) o Ken g 4zl s (VV)
Sl el 0,90 Job ST auls Lol sccul ansls oo KA RCAEIRWS €9 nl dyoo S 4 () Jau>) (6950 oo A
9031 ol 5l eslaiwl cosl (San oopl pedle ol o ylis bl Ll T (g lolixe J..,L; 3o ol opl e 5 SYsb
L) > o 0SSl Sosas 1y o8 s S ol atuilyl calllas ol jo Liwol Jolas ioww &l Jolss
Loy e b ool G315 (598 51 e a5 00y JE 3 50 45 90 (a1l igly S35 S ailens Jolos Lai
e 4y H(1V) dgib oo ALS 4S5 5 35 jatle alal o 50 Bro e p o esd Jlesl (glag s | patiio 5 2ol
aily 6ok o> b Lews! Jolas o B,b 5l s 5251 il lais 6,8 ] Gl o Jolss Laas> a8 048 oo o
aolpy Clasl 51 Sdae & ja8 aoli8l aSulil o lo 1) Cwld Laas gl B (55,0 adss (ylg5 a5 el (SDlae & a8 &
3,5 o s aeS epl |y Luas! Jolss jo 1 Kei (o )l08 51 lads e aulls el 009 pol> oo jed

sdalciwoas sla jimgh wlol p .okiws gliie 5,570 jebas gy o Lyl Jolay Laa> o 2S5 > 08 oS0y
&)lsbe gsbs lapyl 51 (o a8 0 ls (St GFSUS Jalse 12| azgi (gl 5l Soglis a5 05 o Ceiloy otz
sle sly S5 L NICEIRVIE Solel Jols S ax 0 45 Wow, 4z (pl & JguSlo 5 ) yias ol IS
S Ll Joles G5 aSiyl 4y azgi b 5yl tagin o Yl (V) 8,10 sgmg T b ol g4, jslaieds a5
ol ogas )0 dalllas ol zols . auS eolaiwl 9> Jg,m a5 Shlse 31 adSS pl cudles s et 45 05 o0l
solawl Jolad Lioiw @l slase slagyge;l 5 o Kimgs @isds Sldllas 251 50 ail 5505l sla, il @glas

b o jlaibinl flgieay a5 (Sl Dgd o b anglae o 5 sl 0by Jlews ol jo gludl Gl Jlis! &S $s )8
Sy o 5 plpln «VV) o)ls (6168 Liel (i e SO) Sl Jloy95 m s0by <80 3l g 09 e solainl lomiw

Dyl 3l 65 Vel Dl yed ¢ g OMSlae ()l Aoy 580 slaylnl l b Joles ol sy ols ol
ORI jloline S5 (2,25 09,5 30 Ly JolaS &) bgrje (slapeiie g (599 3979 byl Gk b Ko
Lo o Sl it S92l &5 w2300 0L (V) Jgoz 09 OLLnl Sy Jols5 2 Gorm a2 85 Josdl s
sl as ams las Wlg so Jlepll cais Jloliae Ol yosd pl w2 0090 i Lol Jobss b aslie jo Lgy Jolas 4
1 ads oS oS ool syl anl 09 el 3 gl Jola 51 iy Ly Jolas y Jigyer g5 (985 g
o Sy 4255 ol aSluTlols e ylas 1) (o lobine g s Ll bt ol g 5 SYsb Sl ped 090 Job
gl (sras ST 65550 4 83 Gl sl o it Slaptuns S (2O0lledsS g g laanlp fges

1. Maxwell & Masters

) o ylocs 15 035 AP sl ¢ o359 b olalllag aolibind



Ol Sed g (MG 8315 g Yof

L3S 503 Uit 31 55 o8 Jlo 3 5 20,055 0l o V) Ml oo et 55 sl 5 4y S pladl 5 o 53
S i (6,10505 a4y, la Wgd co Juols (50 5l ledlol ¢ Joles SlS o sl jo s oo Sl Jg,y0 Sledl
siliBee (6,005°05 (slapiius syl ol ulul sl Sg s dx g5 (650 9,50, Jes sloolT s I SO Jas 5 STl
Slos Jos sim s a5 adgi o STR8l jsbay il o (S 428 550 aaledil s S )0 e Gty 5 Ol
O ol il a5 aiiS o ol laaze b 0 odle (V) 058 gz yb dos wlulp 4T 5g wales 5 S5e
& Sl 35 70 (gmas e 5O (S5 S)loekd (b Glojes s sy laid (se g5 5] (Fom a2 95 b 5380,
S Pl esylanid v (V) aiS o eSie o380l Jlie lgie b (g0, Sles (IS > slaigy jo 1) (o lanid oy
Gl b oile oo Jlad 1) axse 5 sloacld slaodie « 25 > iy pid (JaShin (JoSe (S5 > ddlaie Jold e
90 1098 o0 e (S5 S5 & e g wiSu e dgue |) (Dhae iledld o) Gkl e (S (e

(AN ) 358 St g pelais ol g (528 0l; (695 3900 s (S5 Gl 5 SIS ) G Slejen
Azl (V) o) 5 6, YL (V) o) 5 Bolo Dldlas mls b by Jols jogas ;o Gaion | Ceond ol s
GG 5l eolatul g allae Sae ooy yod by, diile glelge 4y ax g5 b Dldlas [0 it sla >yb o )la Slsdean (F)
3 oldlas pl 58Tl abS oS jeb lan il Sglaie glaadl cpl cdimomiss Canl S Gl a3l g
9 (\N) ;AMBLS U}A)T s(Y‘) Lu_i: UOLM‘ uﬁ")] aisle fd.;és.g cb; oolaul Lsy JQL&: W LS‘J‘" @‘M 6[.:&0940)1
5 aliee sl cwlis by, yo Sglis B,k 5l aiS se ol e LList b1y bt cpl 4 slicwl a5 (VA) SIST (9051

Sl Gglaie slaaidl cpl oS a g Wilgi oo 5 Al>lowe £45 9 1 ed 0,90 o) Daw g Job wiile Slalllas
090 lobae (k! L | s cpl b sdalin Joly Ol el 5 Kileo 10 (60gup0 aSL! oy o lid i o) @l
oolaiwl (LUl biw jas jialS 5 cisuils o calo by, SO Glgieay O3Tae ol 51 lein Gl ool 9925 b
Ly ol 51 oslawl Sl a8 ol M3aw 58 ol sblse 51 5,0 50 oolaiwl Culild g 05 L yiwd 13 (3530305, 0,8
102 b iz 90 2 iged (B e 4 ow s )0 Cudgione oy asyl ales il el placusgasne e ol
ol Kami 4 ol b il Solite S0aSs 5 Jites jsbay 1o 5 b5 p oMl 365l 5 auls s aslllas
S gy |y Camis OB ae 4565 0l Jlaz>] g_;lj._,b 5 Sl e Sow Job (gam Olalllas jo gl oo olgaioy
oolaiwl (goly ole LLob b aslin jo Shol slagul jo wolay cde 4y 50 SlaaST gLl g LageS ol 31 5l 3,0

ow

1. Cognition & function

B o ylocs 15 095 NPT juals ¢ o) y9 b olalllas dolilind



- el Ol 51 (6ol (39390 5 20 by (5801, 503 53G

Wlio ply

by g bl Jols la pite p ol Cadlys (6 lawids (gj9e SIG 0 aiile iduples waz sla by, 5l eslatul
39 Lol il o3 S (! 51 oslital 1o wasi oline s ol aS5] & azgs b e Jlell 10,005 b Lk

S0y g S
Dgd o (SID,08 § ST Wog Lo ol jer Jimgh pl jo aS liie sleeslgls g aion cpl jo FauS S b pled
5,5 Saslxe g o Lol o8l gl wldile b Jlw g 04 Lo ,LS aljguds

&b

1. Zarei H, Norasteh AA. Effects of exercise training programs on balance of blind children and adolescents:
a systematic review and meta-analysis. J Bodyw Mov Ther. 2022; 30:187-95.

2. Parreira RB, Grecco LAC, Oliveira CS. Postural control in blind individuals: a systematic review. Gait
Posture. 2017; 57:161-7.

3. Khorami Moghaddam M, Shahrjerdi SH, Abdollahzade E, Nemati S. The effect of chest crawl swimming
exercises on static balance in boys with visual impairment. Journal of Ghom University of Medical Science.
2017;11(6):46-54. (in Persian).

4. Ayvazoglu NR, Francis HK, Kozub M. Explaining physical activity in children with visual impairments: a
family systems approach. Except Child. 2006;72(2):235-48.

5. Mavrovouniotis Fl, Papaioannou CS, Argiriadou EA, Mountakis CM. et al. The effect of a combined
training program with Greek dances and Pilates on the balance of blind children. J Physic Educ Sport.
2013;13(1):91.

6. Calik BB, Aslan UB, Aslan §, Kabul EG. The effect of static and dynamic balance training on balance in
children with congenital blindness. J Contemp Med. 2019;9(1):89-94.

7. Maxwell JP, Masters RS. External versus internal focus instructions: is the learner paying attention? Int J
Appl Sports Sci. 2002;14(2):70-88.

8. Memarmoghaddam M, Shahraki M. The effect of rhythmic auditory stimulation during walking exercise
on kinematic parameters of step-vector in patients with multiple sclerosis. Journal of Motor Behavior.
2018;10(33):17-34. (in Persian).

9. Shahraki M, Sohrabi M, Taheri Torbati HR, Nikkhah K, Naeimikia M. Effect of rhythmic auditory
stimulation on gait kinematic parameters of patients with multiple sclerosis. J Med Life. 2017;10(1),33-7.

10. Rochester L, Nieuwboer A, Baker K, Hetherington V, et al. The attentional cost of external rhythmical
cues and their impact on gait in Parkinson’s disease: effect of cue modality and task complexity. J Neural
Transm. 2007;114(10):1243.

11. Wulf, G, McNevin N, Shea CH. The automaticity of complex motor skill learning as a function of
attentional focus. Q J Exp Psychol A. 2001;54(4):1143-54.

12. Sadeghi S, Mahdavinezhad R, Kamali A. Determining the effectiveness of central stability exercises on
balance and gait speed of blind students. Journal of Research in Sports Rehabilitation. 2016;4(7):21-30. (in
Persian).

13. Amedi A, Raz N, Pianka P, Malach R, et al. Early ‘visual’cortex activation correlates with superior verbal
memory performance in the blind. Nat Neurosci. 2003;6(7):758-66.

) o ylocs 15 035 AP sl ¢ o359 b olalllag aolibind


https://pubmed.ncbi.nlm.nih.gov/35500970/
https://pubmed.ncbi.nlm.nih.gov/35500970/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Postural+control+in+blind+individuals&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Postural+control+in+blind+individuals&btnG=
https://elmnet.ir/article/1746607-1202/%D8%AA%D8%A7%D8%AB%DB%8C%D8%B1-%D8%AA%D9%85%D8%B1%DB%8C%D9%86%D8%A7%D8%AA-%D8%B4%D9%86%D8%A7%DB%8C-%DA%A9%D8%B1%D8%A7%D9%84-%D8%B3%DB%8C%D9%86%D9%87-%D8%A8%D8%B1-%D8%AA%D8%B9%D8%A7%D8%AF%D9%84-%D8%A7%DB%8C%D8%B3%D8%AA%D8%A7%DB%8C-%D9%BE%D8%B3%D8%B1%D8%A7%D9%86-%D8%AF%D8%A7%D8%B1%D8%A7%DB%8C-%D8%A7%D8%AE%D8%AA%D9%84%D8%A7%D9%84-%D8%A8%DB%8C%D9%86%D8%A7%DB%8C%DB%8C?elm_num=1
https://elmnet.ir/article/1746607-1202/%D8%AA%D8%A7%D8%AB%DB%8C%D8%B1-%D8%AA%D9%85%D8%B1%DB%8C%D9%86%D8%A7%D8%AA-%D8%B4%D9%86%D8%A7%DB%8C-%DA%A9%D8%B1%D8%A7%D9%84-%D8%B3%DB%8C%D9%86%D9%87-%D8%A8%D8%B1-%D8%AA%D8%B9%D8%A7%D8%AF%D9%84-%D8%A7%DB%8C%D8%B3%D8%AA%D8%A7%DB%8C-%D9%BE%D8%B3%D8%B1%D8%A7%D9%86-%D8%AF%D8%A7%D8%B1%D8%A7%DB%8C-%D8%A7%D8%AE%D8%AA%D9%84%D8%A7%D9%84-%D8%A8%DB%8C%D9%86%D8%A7%DB%8C%DB%8C?elm_num=1
https://elmnet.ir/article/1746607-1202/%D8%AA%D8%A7%D8%AB%DB%8C%D8%B1-%D8%AA%D9%85%D8%B1%DB%8C%D9%86%D8%A7%D8%AA-%D8%B4%D9%86%D8%A7%DB%8C-%DA%A9%D8%B1%D8%A7%D9%84-%D8%B3%DB%8C%D9%86%D9%87-%D8%A8%D8%B1-%D8%AA%D8%B9%D8%A7%D8%AF%D9%84-%D8%A7%DB%8C%D8%B3%D8%AA%D8%A7%DB%8C-%D9%BE%D8%B3%D8%B1%D8%A7%D9%86-%D8%AF%D8%A7%D8%B1%D8%A7%DB%8C-%D8%A7%D8%AE%D8%AA%D9%84%D8%A7%D9%84-%D8%A8%DB%8C%D9%86%D8%A7%DB%8C%DB%8C?elm_num=1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Explaining+physical+activity+in+children+with+visual+impairments%3A+A+family+systems+approach.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Explaining+physical+activity+in+children+with+visual+impairments%3A+A+family+systems+approach.+&btnG=
http://poshukach.com/redir?user_type=62&type=sr&redir=eJzLKCkpsNLXLy8v10tNKy4tyCzRK8rXz8xNTE8t1i8uyS_KBNKJRSXxhmZ67kWpqdkuiXnJqcW6AZk5iSWpxU45mXkpzhmZOSlFqXlOiTkgSd20zLzEHL2ClDQGBkMzUwszU0tDC2OGFy7rjv_mFqrbeDj_LeddGUcA0GEtMg&src=10360e&via_page=1
http://poshukach.com/redir?user_type=62&type=sr&redir=eJzLKCkpsNLXLy8v10tNKy4tyCzRK8rXz8xNTE8t1i8uyS_KBNKJRSXxhmZ67kWpqdkuiXnJqcW6AZk5iSWpxU45mXkpzhmZOSlFqXlOiTkgSd20zLzEHL2ClDQGBkMzUwszU0tDC2OGFy7rjv_mFqrbeDj_LeddGUcA0GEtMg&src=10360e&via_page=1
http://poshukach.com/redir?user_type=62&type=sr&redir=eJzLKCkpsNLXLy8v10tNKy4tyCzRK8rXz8xNTE8t1i8uyS_KBNKJRSXxhmZ67kWpqdkuiXnJqcW6AZk5iSWpxU45mXkpzhmZOSlFqXlOiTkgSd20zLzEHL2ClDQGBkMzUwszU0tDC2OGFy7rjv_mFqrbeDj_LeddGUcA0GEtMg&src=10360e&via_page=1
http://poshukach.com/redir?user_type=12&type=sr&redir=eJwNyjEKwjAUgOHeRpc0voakxk28gIMguL2-JLbYpiUJFDfBQXTzHoKDF3LyHHb7-fjrlIa44nwcxzzaDn1qKFLdtxjyPhz5gIMNfFdbZp2zlFjvWEw4XQy9YebssZu6whY9WZYCNr7xR7bBtjmxdZyYE2kJUlNhJAjnBJCFqlgooZUGKEttCuVKVFkGSi6V1CAg-15es_t8e9t_Hofr8_37A_oqOhI&src=51904a&via_page=1
http://poshukach.com/redir?user_type=12&type=sr&redir=eJwNyjEKwjAUgOHeRpc0voakxk28gIMguL2-JLbYpiUJFDfBQXTzHoKDF3LyHHb7-fjrlIa44nwcxzzaDn1qKFLdtxjyPhz5gIMNfFdbZp2zlFjvWEw4XQy9YebssZu6whY9WZYCNr7xR7bBtjmxdZyYE2kJUlNhJAjnBJCFqlgooZUGKEttCuVKVFkGSi6V1CAg-15es_t8e9t_Hofr8_37A_oqOhI&src=51904a&via_page=1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=External+versus+internal+focus+instructions%3A+Is+the+learner+paying+attention%3F+International+Journal+of+Applied+Sports+Sciences&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=External+versus+internal+focus+instructions%3A+Is+the+learner+paying+attention%3F+International+Journal+of+Applied+Sports+Sciences&btnG=
https://www.sid.ir/paper/232983/en
https://www.sid.ir/paper/232983/en
https://www.sid.ir/paper/232983/en
https://pubmed.ncbi.nlm.nih.gov/28255373/
https://pubmed.ncbi.nlm.nih.gov/28255373/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+attentional+cost+of+external+rhythmical+cues+and+their+impact+on+gait+in+Parkinson%E2%80%99s+disease%3A+effect+of+cue+modality+and+task+complexity.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+attentional+cost+of+external+rhythmical+cues+and+their+impact+on+gait+in+Parkinson%E2%80%99s+disease%3A+effect+of+cue+modality+and+task+complexity.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+attentional+cost+of+external+rhythmical+cues+and+their+impact+on+gait+in+Parkinson%E2%80%99s+disease%3A+effect+of+cue+modality+and+task+complexity.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+automaticity+of+complex+motor+skill+learning+as+a+function+of+attentional+focus.+The+Quarterly+Journal+of+Experimental+Psychology+Section+A.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+automaticity+of+complex+motor+skill+learning+as+a+function+of+attentional+focus.+The+Quarterly+Journal+of+Experimental+Psychology+Section+A.&btnG=
https://elmnet.ir/article/1580571-83497/%D8%AA%D8%B9%DB%8C%DB%8C%D9%86-%D8%A7%D8%AB%D8%B1%D8%A8%D8%AE%D8%B4%DB%8C-%D8%AA%D9%85%D8%B1%DB%8C%D9%86%D8%A7%D8%AA-%D8%AB%D8%A8%D8%A7%D8%AA-%D9%85%D8%B1%DA%A9%D8%B2%DB%8C-%D8%A8%D8%B1-%D8%AA%D8%B9%D8%A7%D8%AF%D9%84-%D9%88-%D8%B3%D8%B1%D8%B9%D8%AA-%D8%B1%D8%A7%D9%87-%D8%B1%D9%81%D8%AA%D9%86-%D8%AF%D8%A7%D9%86%D8%B4-%D8%A2%D9%85%D9%88%D8%B2%D8%A7%D9%86-%D9%86%D8%A7%D8%A8%DB%8C%D9%86%D8%A7?elm_num=1
https://elmnet.ir/article/1580571-83497/%D8%AA%D8%B9%DB%8C%DB%8C%D9%86-%D8%A7%D8%AB%D8%B1%D8%A8%D8%AE%D8%B4%DB%8C-%D8%AA%D9%85%D8%B1%DB%8C%D9%86%D8%A7%D8%AA-%D8%AB%D8%A8%D8%A7%D8%AA-%D9%85%D8%B1%DA%A9%D8%B2%DB%8C-%D8%A8%D8%B1-%D8%AA%D8%B9%D8%A7%D8%AF%D9%84-%D9%88-%D8%B3%D8%B1%D8%B9%D8%AA-%D8%B1%D8%A7%D9%87-%D8%B1%D9%81%D8%AA%D9%86-%D8%AF%D8%A7%D9%86%D8%B4-%D8%A2%D9%85%D9%88%D8%B2%D8%A7%D9%86-%D9%86%D8%A7%D8%A8%DB%8C%D9%86%D8%A7?elm_num=1
https://elmnet.ir/article/1580571-83497/%D8%AA%D8%B9%DB%8C%DB%8C%D9%86-%D8%A7%D8%AB%D8%B1%D8%A8%D8%AE%D8%B4%DB%8C-%D8%AA%D9%85%D8%B1%DB%8C%D9%86%D8%A7%D8%AA-%D8%AB%D8%A8%D8%A7%D8%AA-%D9%85%D8%B1%DA%A9%D8%B2%DB%8C-%D8%A8%D8%B1-%D8%AA%D8%B9%D8%A7%D8%AF%D9%84-%D9%88-%D8%B3%D8%B1%D8%B9%D8%AA-%D8%B1%D8%A7%D9%87-%D8%B1%D9%81%D8%AA%D9%86-%D8%AF%D8%A7%D9%86%D8%B4-%D8%A2%D9%85%D9%88%D8%B2%D8%A7%D9%86-%D9%86%D8%A7%D8%A8%DB%8C%D9%86%D8%A7?elm_num=1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Early+%E2%80%98visual%E2%80%99cortex+activation+correlates+with+superior+verbal+memory+performance+in+the+blind.+Nature+neuroscience.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Early+%E2%80%98visual%E2%80%99cortex+activation+correlates+with+superior+verbal+memory+performance+in+the+blind.+Nature+neuroscience.&btnG=

Ol Sed g (MG 8315 g Vof

14.

15.

16.

17.

18.

19.

20.

21,

22,

Nejc S, Lofler S, Cvecka J, Sedliak M. Strength training in elderly people improves static balance: a
randomized controlled trial. European Journal of Translational Myology, 2013;23(3):85-89.

Degani AM, Leonard CT, Danna-dos-Santos A. The effects of early stages of aging on postural sway: a
multiple domain balance assessment using a force platform. J Biomech. 2017;64:8-15.

Pirache S, Barjeste Mohebbi B, Memar R. The effect of a central stability training session on the balance
of blind non-athlete boys aged 18-14 years. The 8th International Conference on Physical Education and
Sports; 2012. (in Persian).

Catalfamo P, Moser D, Ghoussayni S, Ewins D. Detection of gait events using an F-Scan in-shoe pressure
measurement system. Gait Posture. 2008;28(3):420-26.

Eskandari H, Golpayegani M, Shahrjerdi S. The effect of textured surface balance training on blind's static
and dynamic balance. First Congress on Sport for all, Tehran-lIran; 2015. (in Persian).

Prinz W. A common coding approach to perception and action. In: Relationships between perception and
action. Berlin, Heidelberg:Springer; 1990, pp. 167-201.

Salari A, Sahebazzamani M, Daneshmandi H. The effect of central body stability exercises on static and
dynamic balance of blind female athletes. Journal of Kerman Medicine Science. 2013;20(6):585-95. (in
Persian).

Ashrafi L, Namazizadeh M, Davari F. The effect of rhythmic exercises on perceptual motor skills of
children with visual impairment. Motor Behavior. 2014;6(18):117-30. (in Persian).

Jazi SD, Purrajabi F, Movahedi A, Jalali S. Effect of selected balance exercises on the dynamic balance of
children with visual impairments. J Vis Impair Blind. 2012;106(8):466-74.

B o ylocs 15 095 NPT juals ¢ o) y9 b olalllas dolilind


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effects+of+early+stages+of+aging+on+postural+sway%3A+A+multiple+domain+balance+assessment+using+a+force+platform&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+effects+of+early+stages+of+aging+on+postural+sway%3A+A+multiple+domain+balance+assessment+using+a+force+platform&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Detection+of+gait+events+using+an+F-Scan+in-shoe+pressure+measurement+system.+Gait+%26+posture.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Detection+of+gait+events+using+an+F-Scan+in-shoe+pressure+measurement+system.+Gait+%26+posture.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+common+coding+approach+to+perception+and+action.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+common+coding+approach+to+perception+and+action.+&btnG=
http://poshukach.com/redir?user_type=7&type=sr&redir=eJzLKCkpKLbS18_Kzi3VA-HEZL3MIv3EopLM5JzUeEMzY1MLvYyS3BwGBkMzUwszM0NjE3OGlzZPbQXMc2RWePMb8_5sVwQAOkYWXQ&src=963e28&via_page=1
http://poshukach.com/redir?user_type=7&type=sr&redir=eJzLKCkpKLbS18_Kzi3VA-HEZL3MIv3EopLM5JzUeEMzY1MLvYyS3BwGBkMzUwszM0NjE3OGlzZPbQXMc2RWePMb8_5sVwQAOkYWXQ&src=963e28&via_page=1
http://poshukach.com/redir?user_type=7&type=sr&redir=eJzLKCkpKLbS18_Kzi3VA-HEZL3MIv3EopLM5JzUeEMzY1MLvYyS3BwGBkMzUwszM0NjE3OGlzZPbQXMc2RWePMb8_5sVwQAOkYWXQ&src=963e28&via_page=1
https://mbj.ssrc.ac.ir/m/article_235.html?lang=en
https://mbj.ssrc.ac.ir/m/article_235.html?lang=en
https://journals.sagepub.com/doi/abs/10.1177/0145482X1210600803
https://journals.sagepub.com/doi/abs/10.1177/0145482X1210600803

