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Abstract

Introduction and Purpose: Due to the importance of functional balance tests assessment with emphasis on
parameters influencing the balance including somatotype, this study undertaken to determine the reliability of
functional balance tests (static, semi-dynamic and dynamic) in endomorphe healthy women within 24-34 years
old. Methodology: 25 female endomorphe with the average and standard deviation age of 27.32+2.13 yrs,
height of 161.13+6.37 cm and weight of 58.28+8.46 kg, participated in this study. Functional balance tests
were assessed while Heath-Carter approach applied to determine the participant somatotype. All the functional
balance tests are used for each individual three times within 72 hours. Data distribution normalization are
evaluated by means of Kolmogorov-Smirnov test, while ICC was used for assessing the reliability at a
significance level of P<0.05. Results:The reliability of all static, semi-dynamic and dynamic balance tests used
in this study was confirmed with an endomorphe type body. Assessing static balance, the Stork and Angel
tests; semi-dynamic balance, Star Excursion Balance Test test; and dynamic balance, the Timed to Get Up
and Go and Tandem Walking tests got very good reliability level (ICC>0.80

Keywords: Reliability, Balance, Somatotype.
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1. ICC (Interclass Correlation Coefficient)


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

3 ol (63 Shas (o sa3T e bl

oSS Dl 5 b w5 SIS 5 oS sy sl oS sy o L0531 5 bl Jolas L3l sl
A eslaal g

Sas plS a oS Lol Lol Sl e am als 05031 o) (((BESS) Uslas llast a3 3ktel ats) o 05051
slal & Ol ol 03,05 058 SRl Jols DU lans .25 5 plail 5 ol 6 DU 5 ol sk
Sy sle Cundge aw ol s dju,wayﬁ;\&ﬁqsaugdw,ﬂ@um X¥\ X5
524 Y0 5 0l s Y QIS S 8 b s Dol (i L) L s s gy 0ol 1
skl bt S g e e Sy b 2 S oo boss e 6 0okl 5 L L SO S sl sl
AL B S 3 e e b sl S sl s Al aih el e sl e bl ol al
o5 5 B 4SBT Dde 4 Sumdye 8 Log eS8 @ bas 5 o ates baplar Cundse 4w a0 (D)
035 ) oS (855 3 Iois 03 S5k dair 03S50 ol Wallast (VYY) 3 s allast ot 3, o
Ly Ol oslin) b S 68 0 5 30008 5 005 s bS53 ey L aS L L e
T ot Send e 310Kk, g3 5 am s T 51 il Ol 2SI s 4 O &S s s 31 il
oasesl ol slasl 5 oloy 28 Olo M= AY 1y Ggasl cpl Slasl (V) ol () pa) 55 430
OFAY) Wiles S aul o s Oliises



http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

WWAF Ol 5 5l Vv ojled c,0l0 5 5,5 b s gy

()-J‘)wby}T‘s\.&W3 A e

gl o SBlo s (535 S O3y 3 ga3l 0T 53 45 ol b Coms s Jald a5 ol 28 gy D03
5 Bl atey b bapdor i o ppa AL S35 5 5,8 e 13 Olssl Sose a5 O LSS s
L Il cnl Bl gosasl & Sloj Sde 5525 Jol (s 6,8 zn B 55 eslinud dupdr 5 Sl g
V0) Lles S b s Oliiss 1y O30 cpl (Y 3 5ead) 555 o g 5l sltal 1S Lais

gl S5 S 05k S3sa3l OF 53 oSl ol Conds S Jals GsasT ol 18 gy a0 g0
e sl ey @ e bl S Sose il @ IS e FasE sl S L e sl el e Sl
Oe3l cpl 3,8 oo 13 e G b Gls (55 s LS 5 i (S, oo Sl @ laciws (S 555
Lis wt Olatir Ly Sl cnl a3l 530 o sasl a5 Slog Soe (V) 5550 |l ais Oladix L
S sl glp Jals Laas e Ll 51 G a g 85 g (VAP 553 0 pmims ) Sl S
LS s 05,5505 5 bapdr 05,550 oJales Oslacawsl b 05,5500 35 8 0 b i 5Ll
Sty Sl ss 1 gl cpl slael (Yore) 0L 5 Vb 358 o od e el SO LT 51 a5 535
(V) Liles S Ol ge +VP= /WY a3 5 0 /0=40 /)

Slo mhu G5y S Ok gl OF 53 65 ol Clb oy S Jals 0051l SIS O o3
4SS sl 55 sl b (i 6l) sBaST 1 sl e M8 0 O Jrats (535 1) Lo iy o
L I3l B S o il ) 3l g S r 02503 Ly Cmds Gl e o531 a3 e 13 G b L)
Lopaph s S S Ah ey s ) adly gosasl aS Gley 5 (Y ) s3le 13 L 0SSl 6,
Uast plowil b 5 358 g0 armilonn sl Slital kS B 1) Sl il S3505] & Sloy Sde LS e S
A 03 oBasS gl Ol Dl ) ) s oxdls y Jald a5l cpl 55 Lallas 5 o iBsie ey S

Okl 5 Ol LOAN D) Sl s a0 o8aST (b il 5595 5 5 S5 5l o8asS e b DAl (g


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

3 ol (63 Shas (o sa3T e bl ‘

s 1S 5 dal il e 53 0T Gbl 5 slay KlesssT awsay VAV 1 Oga3l nl Ll (14VA)

(Y e
i) el Condy 53 Jola (V) ool o ool s la ity ulol 45 Ogal cnl 1aad 3 0 903
e g 2 55 285 el 8 s 0 Sl Sl SILE 5 L e (s plS e oS s 5 L
o Sy 3R Gl il o b S ) 33 b o3 s 4 a5 a3l cnl 53 3 pd e O el uns
35 5 4 A0 ISIAT L e 5 i8S o 13 b altel 3 a5 45 el Lo SIS 55 5 555 0
m o e sl Sl Szl 1) gl ol Kl 3 gesl 48 Gles e (0 ) LS e 513 O b
A3 aty L oS Sles aetor 05 85U slas Oslscems3l b 03,50l Jols 0ga3T pl 3 Lallast 35
LS ol boadl boamy 038k 5 b oS > 6,88 L 05 S (mih el dacans oL 05,50

(YY) 55 0 o 3 se3 Sl e Skl G Lallast ) 51 plaS a g 53

8 gy iy s b O a3 T ¥ s S gy 05051 Y iy

i3 050570 pgas SIS 03037 F s 5o

| Jals (63 Shos (a0 503T DG Y, goas


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

IFAF Olwe 5 5l ) B)“Lé)}téjdﬁ)‘))gflﬁ)éu:ﬁ}}:

1 oslial 5 e b O3l 6l e eSS s 5 b osli 05031 51 b spans dala o5l sl
ool gl Aol s F0 sl L ocilie lacgr o3 b A L aSKie 8 asesl ol el 0505
G B (A) B ez Jald 8 osd e OSUL e 2 @Bl L 4 e bt Cniy
i el 5 (L) bt (PL) oyl i o(P) it (PM) sl it (M) Ltls (AM)
S S et b 4 B S5 ol e el Sl ealial Lol Sl (V) el (AL)
s S sl S S s AS anale Sasa3l Sl S Gl e Sl 0N A s s b e
23l Sl 0l elos 1y p3Y Sl 0k S0 sa5T 4l Sl (V) LS gt il 13
(o rosgz) GRES el i3S g Slom (O0N) 3815 1 IS s B asS nped 1 Osesl cnl DL 2
S Sed 5 2l 5 sl b S LA S 53 gl w0250 8 5 (e s 5 Sl s
CS 35 b b aw S s Sagesl ol e S o Ol U Bl clia glacgr a1, s
o3l e s il 3L Il 0T s el o o301t (s S Ll BB e S s s 5 sl e
Sb ol S OF 55 4l am gda OS5l 3 5 S8 e 5L 53 (s O3lie) Candy 4 S
S 53 A 3 IS s Bl eSS K0s g 4 08 SIS S e 0 S > ples b
Ans 5 0351 e Sl (San 6 1y glallast 0l ;S0 5e3T (V) Ao 4 S a0 55 Sl tul 4d3s oy
Jslas £330 oo 35 m 31 1 G sl isgndl 3 sy osle Wl ol 5l a5 s s pesl (sl
L b G Sde 4 Ll 1 S8 5 g sh Sy Sses] 058 oS plaes JL e b s sl

V) a8 el 1y s (STl L 5y S35 S Jbm 5 et a5 J":yﬂ TR

Anterior Anterior
Anterolateral Anteromedial Anteromedial Anterolateral

NI/ N

Lateral L Medial Medial ] Lateral

/N /N

Posterolateral Posteromedial ~ Posteromedial Posterolateral

Posterior Posterior

(D) G b 630 ol () aly Sy (555 O3l oyl 0 305T 5

Jsb o abiws ol o Sle cg3ledle 5 gl ol I8 31 OLT olaws dols 5 sl 31 b J b aSbuTl

Sl e dyea olaiws ddol 5 A acnle atidly ste Ad 5 Ve JM}J}M@JJAJTJ%LSL%


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

3 ol (63 Shas (o sa3T e bl ‘

ol 6, Seslll s S5 0SB elid glo ol J 3L Jsb () Ll Gty b J b o3l
Ll zo 5 Sl Condy o3 il S Jsn b S e 3 s w ekl Cand o v.'»:yﬂ sk
L8 Ol V=AY Ly el el (Yor®) i s S A1) dizdls dlols wasl e sl 35l

YOYY)

(&‘J—u&l’- C,P) a)l:.w QJAJT Vj_}«éj

A5 eslial 3 el el s B 5 relst  Oles S0 a3l 3l b dsls bl s

g 1y O S8 s Il e Ll o3l oS ol s o 2 Jold Oga3l cpl oty 5 crals  Oloy 0l
sl Sl anw alol w1 0 Saes Oak Jlio Sz W3l oyl plomil gl das plonil oa
S g, 3l Sbacas 5l eslizad O 4wzl g3 ge5T 51 e (A pead) 2303 513 G OLL)
534S Al g s gosa3T 5L (YPAV) dntiy Jo (555 5338 1 6 et ommn 035 b Sl 5 355
Lo a3t a3l plomil oo b bl (gl o iS LaSS 1 oo cnl Oiss Ok 5 S Db o 5
ke 538 Lt 1y 05l slam (535050 ¢ i3S (3 Db [y el el 3,85 o 51 S
(Y Jooo 5 3 0ddals OV rod 705 ol O30l W i ol e dd b 5,55, Wty Jlaw gl
© po3 oo > (St s SAS 5 (F Sl Hss OUs i (7 eddpastile (et s 035 b
S 0l ek, S0 5031 5 LS o0 &S 1 55 Olojd Ot b3 b Jhio (S5 ieid (B s 555 04
Sl dpeay ey plil | Oe3l cpl 3503l B AaSy Ik oS Slog Se S o anwlos UL G LT
sl 5 s Ol 3,8 Ol H/AV=/49 1 Oga3T ol Sl (V88)) O gus sl 5 Pabws gy 358 o
O =YY) Wles S ol 1 Osesl cal oLL

Ok sl a3l opl 5o (YY) ol ol plowil Sos gla e bl Oe3l ol PG el Osa3

B USG5 0lnsl Sl w5 O LS s 45 g ol w355 0 ol Ay 4 a3l Sy 4 R4S


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

‘ WWAF Ol 5 5l Vv ojled c,0l0 5 5,5 b s gy

Ll B 5 S 5,550 e sl a4 sl b sl (o, ol e 55 &S g5k a8 e 13 s sl
O303) ol sl Cemd S w0 g3 ga3l &S el Sy pn cpl 4 (1S sl 6 gl e aels) S aes @
Jales Oslscawnsl 5 oL 03,00 J.ALJ: allax Dy R S alet o8 5 b3l o el LS o |l
Sbaw Q}")TQ-&‘ 5)»,“‘5«@;;@..»)[:,»\;&3‘5,;}»)1 Sl cdbbd%rlf;.a:u”'-jmtjéj O g3 ]

1 2 \ 3
STEP1 STEP2
Sit o stand Walk 3 meiers
: STEP 3
Turn around
3 meters —
STEP 5 STEP 4
Sit down Walk 3 meters

6 55 0l 0305T A s ) 5 el B3 0503T A g

L dobs (5 Shes a5 T & 5A s

basy
o & 3kl Il e s (BESS) Oe3l 53 b gagasl ¥ Jsd 5o Tt DSl bl
D) e 5y il Cansy 5s DLl et Sl15 A s aS(g)sba s S S DILLL w4
53 ek 5 (Ao ,3FA/T0 HILLL o300 VE L) a3 Vb LG (do53F4/0) 55IuLL o304/ FA
Sl (Ao s0V/0¥) S ey sl 53 e ool (o, 3¥UYA SILLL el p300 VY kL) o

A3 S S (o3P V/AY) SIST 0 ga3T 5 (o 13¥AVY) S pnsy oSl O 051 40 Connd (5520


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

3 ol (63 Shas (o sa3T e bl ‘

2 (SIS 568 gy A s o5 5 ) L) I3l (80305 T (5,8 05100 ot 55 a5 305 6 103 3,1l Lol il 5 80k Y gl

[CC LT 2oy b bl 0sa5T 5 4l

@bl 055 o g P35 o8 dsl cu s ) o
Z ~ ~ ot 9 drj‘ rb
wbl P ICC | Dbee Slail | Rl | Sl Slpdl | ke | lee OBl el | ke
VI ey | oow «/OA V% /08 \avs /A i
VI | oo Vin \Zas V/$4 \V/§ V/EA YL v
Gl )
2R VI /A% VA/AY V/4 LYAM /YO pLl
2R B RV VoY va/ve VW \4/f5 VY Vanx i
(S
2 +/VA Y/Y \V/e g V/VA \EINS \/70 \V/e$ WL
‘ Ol sl
ey | oesa V/OY VA/OY V/FY VAT V/F \AIVS HG
AR N2 \7\i OV/VY OF/VY OF VY /XY OF/FY S s,
VI e | oava VYA OA/TY ov/AaY OV/4Y AT ov/5Y S gy Aol
VI ey | oa VF/00 VO/Y4 Vax (WWas 4/4) VWVO S

)J'Tj'.’ LSL.’. )J})\%g&w} QJAJ'TJJ LAL;'J}A)T :.\:‘.T&f‘“ J)J.?JJ C)JC..A ul&%‘)\djjbdw

R QJBJJ)VUJMT@MM{)QV.&;; I 4 Cnd (5 Sl el DI s e

s b Ao 0N S sl Sl Sl 5 Aoy 008N S e b

el St SIlus S s S b s s LG mhe ani b a3l s oS Sl

aM)bOO/Y?

g(M)J\CC\/' \

(M)JYV/A? Jﬁ‘fﬁﬁ 6\-3 ‘M‘)JYY/V/\ J:JJ LSLT’. cmr.&}: CJL?-)J 9 M)J

Faob bl 0T 5 Wb e (428 3) bl dsls

10 55T (6,8 83101 Sy e 53 a3 5037 i 31l 31l 5 Koo ¥ e

[CC LT
bl Ol pow g 33> 28 dsl cu s .
. f
u.’ﬁ‘,'aﬂ u.’ﬁ‘,'aﬂ J‘fdl et . -
. é. . 51
sty | P Icc oSl oSl oS 0
Ikl Ikl PRt

V| e <IAY Y&/YY f4/07 Y&/4r 00/ YONF YN0 3L sb
/e /59 A/OY 0/ VA/OS VeV VTV VE/YE G ot | p NI
V| e /49 VA/DS \LVias YYNY FY/VY Yoy YA/AS b et «b o)
S Glay

Ve /AN A/+A Ve/av 2% a/fv /Y Ve/f g i

B

V| e /40 Y&V \Qal YA/SY £Y/A8 YOy FE/YA Sb i sl
V| e IAY VV/AD YOV V/EY V1A a/\Y VYT cmpin | 5 wi b
V| e /Ay TY/AQ YV/A$ Ya/AV vE/¥0 /00 YY/AQ b et sl )
x5 | Olelt

VI e AN VY VA/AV V/AD NN$ v/a¥ V+/AY g i
PR
\ .



http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

WWAF Ol 5 5l Vv ojled c,0l0 5 5,5 b s gy

&qub LSLi Ls u_gL:I.wJ BE a)t;w Lstiﬁ‘u’?’ QJA)T BE LAJ)}A)T ¥ d}.«\:— BE C).,\LA e U’”L"“‘J"
Sl Osa3l 3 Cpiamen 5T oty (Ao 3¥4) o 6L L plies &0 el (52 5laal (Ao 55¥4/4Y)

JJ.JJS g_,\.ms (M)J\CQ\/YY) u.:.e) 9 g)':"'”l"’-j" QLA) Q}AJT LE oo A 5 LSMJ":'M ‘)L;.A‘ (M)JO'/'Q) rJ\.’U L'J.:.é)ob

J—éJeb&éuyls-ﬂou;)gﬁ,mu)\mu.,'dsw6uoy5T6,_fajlx\qjm);La@;fﬂ;,.qw\.ub\gtf,;l}@i;p.m,.\,,

((-JJU
@bl 005 po s p93 o8 dol < 8
] j N j T ) S 05l gl
Y P Icc RN oSk oSl
3,8kl 3,8kl 3,5kl
A e | A | e VYEOY | ATEE | oYY yor | ey bt sl
oy gl | e
(o liw 05030
Loolews
N P
N IRV RY/Y N ER Y WYONY | ALY | AaYWAY | vem VWYY (el
a’.:éli.
Ol
N R Y7 £IYA /0f /0 e FAY | ol
. Ly Jsles
B 2 2
(451
o5 e,
vl ey | ns V/04 OA/EY Yais OA/YS VIAS Ov/AS
-

() Jolas (sl a3 3lnel o) bl I35 (63 ,Shas slad g3 miw bl ol oo ol Gt
52 el 0ly 5 ) 5 el Ole3) Ly 5 (o5law) b e cand 3 5 SIST oS puey A old S ey
@l YETF o3 oy pa sl 0L L5 ol s = bl sl Jle YETY oy 051 0L
52 e dCC=V0) VL LG ICC=0V0) iy om0 o 3 e Jold sl Lo o5
SIS (CC=VA) S sy Lol (ICC=0/Ve) S my, (ICC=2VA) YU LSS Cuns s 5lLLL ke
(CC=2/AY) 5yt b 55 5 ICC=2/Y) 5o b 5o shadr SI-0s LIkl o {((CC=+/AY)
Frob Sbesr s DL mlaw ws b (CC= M) S Gl s atesedar S0
Fang sl o3 5 (ICC= /M) 55 b 55w s 5 (ICC=2/20) 5 8 5L L3 5 (ICC=4/AY)
G b b slaes 5 5 (CC=vAR) oy b b plaes 53 osliw Shsmans a3l 5 (ICC=2/AY)

S VS Wy L“vl.: ‘(|CC=~//\%) (V\JU L'),I.Z))o‘) d‘}AJT 9 (|CC=~//\Y) u,.“.‘)) 9 U’:'“’b_)" dlﬂ) QJA)T 9 (|CC=~/Q~)

R


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

3 ol (63 Shas (o sa3T e bl

= AY) w03l 6l 2L oL s lael S (YY) ol 2L sl G S Ol ol
O 5 S S (YY) O 5 Jul Gl b 55 5 55 S5 bl Dol i g (/AN
O 5 ey 5 (¥4 0L 5 (godmols (7Y ies ((OTAY) OLKan 5 (g o(Y10)
bl &S O¥)) L 5o U o 5 5,5 ealited ol Jsl iowiw S Oa3l 31 &5 ((0YAQ)
Sl oS 1S 58 Gble 5 s Glaes S wen 3 5 L5058 8l s 0530 ) sl 2V
Oyo3l opl 31 aS OV e Gudios b Godows o) s oS ey Ope3l lps ((M-Y05 AT-)Y) 550
e s oS eslital gy e glacs b plasaly alafe O s 53 Ll ol anslie 5 i Zogr
O s S,e able o3 Jle V4-T0 SIKE 5,5 08 30l s Gsesl ol gl o S (YY) Lud s
e G b Gold pl gl S gy Aol O3l Ol (FOXY) 5l Sleer oS IS s
(Voon) UL 5 GbeslT o(Yeen) OLa 5 Yk (Y00 F) OLKan 5 WBIS (Y0 oY) OLISs
S (YA 0L 5 sl (1Y) OLKer 5 sz (0FA)) Lies (YY) O Kan 5 Slbudlol
ol Sl @YU ol a8 YY) Ll G b 5 5 s S ealinal byl Jolas o g 0030 0l S
G JLo YP0r 5VA-Y0 o ody 53 5 LsdS g s e e dle Ve A a8 313 s O el
Xosld Oga3l abl s olsel ((Yrrn) 0L 5 Yl (FYAVAF 5 TA-T0) 5l Jlestaa sl cos
3 GV drgpior Sl 5 (/0=44/4Y) Shedor Sl bl Dol o 6l 1) S sy
o3liel Sdome 0303105051 2as 5l sl pl UL s slasl pens gl ) (¥4 0L 5 b s
SIS 051 Clys (W XA L3S 1S (=AY O3]l 6l 1 Osmpe bl co s (Ws S
5 SA3 g ead 5 OTA) OLn 5 g oot (V) e Gl b ol G ol
S (YA Ll G U 5 5 W3S ealited bl Jsles i S g0 0l 51 a8 (1FAQ) O, 18en
&l 3550 s 4y e slaen; ST s S50 0 5 555 313 s 055l ul Gl s bl
)(\‘H\)J)KM;;)YT&J?}JQFB-M@uwobsda i 3 O3l Olys (Fr FOXYAA) 5,0
5 A8 eslizad Suy calise glacd 5o bl ol aslie 5 Jiae gz Osa3l ol 51 aS (YY) i
53 s 5 S5 313 Slia) Jolas o g 1 05031 cpl &5 (V) LS G b 30
5 OTA) Lol Gaiowl b ol Gaiow gl (FOFYYY) 5505 Sltan 38 (3155 LG o (slaes s ann
s (VXY 5hls Sltan Ls S eslizal b pans Jolad o o ol 0031 31 &S (1V4Y) e
Jolas amglio 5 Sroms S S (WWAY) e Gl b bl ol ol o085 5 ol Oloy O30
(VYA)) Ll oo b 5 5 3,5 ealial Oge3l opl 5l S s glags b alealy ahade 01 s by

J)‘JL}..")ﬁ-r.hJ;&)‘ﬁgg&‘ﬂﬁ“)bwéuob‘)w‘)b‘)m‘})jj&))w‘}‘))J‘P‘)J‘)O}A‘}Td‘45

\Y


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

WWAF Ol 5 5l Vv ojled c,0l0 5 5,5 b s gy

Lst'.")i JJL’&S W:' > g_,~€.>-“ > PLY (“ﬂé\\) ’.MM; ;mj 3 L’ ;..d;u““ 3 U'~’~| @L“u cr..bb d)':'é.)°‘) Q‘}AJT g_.)\;.).ﬁ (Y'OLYIY)
) 4 (W8Y) LS 5 L 3 5 5,8 sslind O gmsT ol 51 iy e (slo U ylasaly e 0 s

LFOXY) 551 Gl en 3,5 S8 Ll Il VAT 5 )V emIA e (slaes 85I 5558 5131 5 1y Ogns

S 5 A
LU G cpl 53 eSS lie dlo YE-YY Gy el OB (gl ab,y HS0 Jole laggesl S| ax S
G dols 5 o ke g0l (b pans Jals caxd b 5 SIS Lo s bl dsbas oLl (gl o i antlis
(ICC>'//\'>J¢J.J4)‘J)}>-JJ uykdguck.w)‘ds(&b &)c\)j&)}wb-f QLG) ‘_SLAQJAJT

Ly 0 bt 5

&b
1. Chaloupka, E., Kang, J., Masterangelo, M. (1997). Cardiorespiratory and metabolic responses

during forward and backward walking. Journal of Orthopaedic Sports Physical Therapy. 25(5): 302-
6.

Ol oKl
eK.:.J‘: L.L»::l)\ L;...:L.J:)Ls MLQL:L P 5 6[.&‘5)\;».&\4 2 il E) :jf ‘_gb S C)l‘)ﬁl @L"L‘"Z (\YAS) ok ‘J"’-'JU}L Y

4. Winter, D.A., Patla, A.E., Frank, J.S. (1990). Assessment of balance control in humans. Medical
Progress Technology. 16(1-2): 31-51.

5. Hertel, J., Gay, M.R., Denegar, C.R. (2002). Differences in postural control during single-leg
stance amoung healthy individuals with different foot types. Journal of Athletic Training. 37: 129-32.

st e glaardy gass 05,5 Slas s Soles (slemr (Solel i gla0 el ((VFAN) s, Ll 3 g
L oo ol Lasl
7. Horak, B. (1997). Clinical assessment of balance disorders. Gait and Posture. 6: 76-84.

8. Bruyneel, A.V., Mesure, S., Pare, J.C., Bertrand, M. (2010). Organization of postural equilibrium
in several planes in ballet dancers. Neuroscience Letters. 485: 228-32.

MLQL”L: )Li,\i))j QU}-}; Q\Jm.i 6&}; B LM.:»‘\ Jales 2 éj“" E) uT BE U‘i)*: 69 ;.<4“ J.:.SU (YY) A géﬁ.&‘ A

S e Ol T oKl i) ki ,ls

(W’/\?) L‘J.E.m co.)‘)'-*.:lj..ﬁ ‘.Jjw ‘Lgl'.‘.l’.' cé.l.@.» Aul.‘b)j\.bfr cw.ljbf 4&)[&2—’!' g.LA)JW tC)LL)Lﬁ c.J}A.; GLQJKW& A

0 ISl L Sanlwd g3k s spre s U8 Dol Ll o3 S Dol ebde ms Ll 5 us sl bl e

Al jY QJLQ-«-: Al 69 J‘Jgj g;""’}i r).LG aK..':.J\.) ‘f:‘*"‘“"\j:

11. Bressel, E., Yonker, J.C., Kras, J., Health, E.M. (2007). Comparison of static and dynamic

balance in female collegiate soccer, basketball and gymnastics athletes. Journal of Athletic
Training.42(1): 42-6.

12. McGuine, T.A., Kneene, J.S. (2006). The effect of a balance training program on the risk of
ankle sprins in high school athletes. American Journal of Sports Medicine. 34: 1103-11.

\Y


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

pd dalw g3 Shes slad sa3T bl

13. Sabin, M.J. (2011). Reliability and validity of the condition-modition star excursion balance test.

Influence of Concussion History. University of lllinois.

14. Bell, D.R., Guskiewicz, K.M., Clark, M.A., CES, M.P., Padua, D.A. (2011). Systematic review of

the balance error scoring system. Sports Health. 3(3): 287-95.

15. Jansen, E.C., Larsen, R.E., Olesen, M.B. (1982). Quantitative romberg's test. Measurement and
computer calculation of postural stability. Acta Neurologica Scandinavica. 66(1):93-9.

16. Khasnis, A., Gokula, R.M. (2003). Romberg’s test. Journal of Postgraduate Medicine. 49(2):

169.

17. Paula, K., Yim-Chiplis, P.K., Laura, A.T. (2000). Defining and measuring balance in adults.

Biological Research for Nursing. 1: 321-31.

A eled . 2555 = S Sk 5 ) 4 O oK

19. Johnson, B.L., Nelson, J.K. (1979). Fitness testing. Stork balance stand test practical

measurements for evaluation in physical education. 4th Edition. Minneapolis. Burgess.

20. Gladwell, V., Head, S., Haggar, M., Beneke, R. (2006). Does a program of pilates improves

chronic non-specific low back pain?. Journal of Sport Rehabilitation. 15: 338-50.

21. Reiman, M.P., Manske, R.C. (2009). functional testing in human performance. Chapter 7: 104-

115. Human Kinetics .

22. Allard, P., Nault, M.L., Hinsc, S., LeBlanc, R., Labelle, H. (2001). Relationship between

morphologic somatotypes and standing posture equilibrium. Annals of Human Biology Journal.

28(6): 624-33.

23. Timothy, G.L., Alex, F.R., Reynaldo, M. (1998). Anthropometric Standardization reference

Manual. Chapter 2: 15-17.

24. Gribble, P.A., Hertel, J. (2003). Consideration for normalizing measures of the star excursion

balance test. Measurement in Physical Education and Exercise Science. 7(2):89-100.

25. Hertel, J., Miller, S., Denegar, C. (2000). Intratester and intertester reliability during the star

excursion balance tests. Journal of Sport Rehabilitation. 9: 104-16.

26. Teresa, L.A., Kban, K.M., Enge, J.J., Janssen, P.A., Lord, S.R., Mckay, H.A. (2004). Resistance

and agility training reduce fall risk in women aged 75 to 85 with low bone mas: A 6-month

randomized, controlled trail. Journal of the American Geriatrics Society. 52: 657-65.

27. Podsiadlo, D., Richardson, S. (1991). The timed “up and go”: a test of basic functional mobility

for frail elderly persons. Journal of the American Geriatrics Society. 39(2): 142-8.

28. Thrane, G., Joakimsen, R.M., Thornquist, E. (2007). The association between timed up and go
test and history of falls: The Tromsg study. BMC Geriatrics. 7:1.

29. Wall, J.C., Bell, C., Campbell, S., Davis, J. (2000). The timed get-up-and-go test revisited:
measurement of the component tasks. Journal of Rehabilitation Research and Development. 37:
109-14.

30. Yelnik, A., Bonan, I. (2000). Clinical tools for assessing balance disorders. Clinical
Neurophysiology. 38: 439-45.

oL Jals J 8 anslie OTAY) o e Shallls colens (S o5 31 e LBT als e Ol e wsden (Sopw T
N o) Slmbo . 2555 pboldbazl o (ioles fpaess SOVlEs a8 sazee LIS Jlinl 5 Kaubios 5

bbbl L S o ASE L pletaly ahade O1s 55 L 5 baes i) doled anglie ((VTAY) a5 ¢l XY
ladss Ulp ol |

aciilas) el 53 58 5 50 b dole anslis (O¥40) e ows il Jo i) 5 cojle (godmels T
OV Slmin Voojlad . o555 b 4 il ol 5 0 St

cdises glaans; 0L, 53 by s kol dolbe anslie LOYAQ) Lojle (godmol cdia ooes o jrol Jo ity g TF

\Y


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.22520708.1394.13.10.1.9]

[ DOI: 10.18869/acadpub.jsmt.13.10.1 ]

WWAF Ol 5 5l Vv ojled c,0l0 5 5,5 b s gy

O 8 5 OS5 53 L s bsaes dieol dols (g3 Shas gla0 so31 (e LU (YY) o pradodin ¢ A3 YO
S e Ol Ay ekl 15T o&Sls iyl ol )8 asbobl

36. Kazemi, B., Jazaieri, M., Etemadi, A. (2003-2004). The effect of balance exercises in the elderly
women by rolling boards in sitting position”.Armaghan Danesh Winter. 8(32): 23-32. [In Persian].

oy 5 ol e Sis ol L3 cp el 050 SO L0 LOTAY) ez s zims Wl e (b e dazs o SLSSol TV
TVAM Slomis Y ojlad ozt dlo . 5l ple 53 st Jld o Wl dadls Ol e o3,

bl Db T 51 0w 5 ol s el U aslie OFA0) Lo e (ol o Jodamms ( SL0Dol (dasms o s YA
OF=FF Slowds T+ o5l 0 Il 0l sbeadlon alims Il tadls 013 50 (L

263 Ses el anlp azis il S0 LOYA) Lo e Gl o ST fool a0 S cldsdia ($5005 code (Balo Y4
DFO-YY Dlomis A s5las p 53 dlo 0l diadlor aloma oIl diadlas O3 jo (Sb gy 5 Lol Jolias

5l dold (S 5 5 b Sk Dl el 6 LOTAY) el ¢ ead c Jodame ( SLBlol (il 1 063 583 5y st
M=V Dlomis ¥ ojled AT 053 38 03 Sy osle o805 alos Ol 5L 5

Ol 5 01555 Slmans 5 bl dalas 2 OLS' b 510185 00 03 0595 S S0 (1WA e (Bl Ll sl ¥

FOYoF ok -Q;i).));;.’lib\ . l&ﬁmmwﬁj;db\rl}'\*

0


http://dx.doi.org/10.18869/acadpub.jsmt.13.10.1
https://dor.isc.ac/dor/20.1001.1.22520708.1394.13.10.1.9
https://system.khu.ac.ir/jsmt/article-1-144-fa.html
http://www.tcpdf.org

