[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

WAY Olwn 5 50l ¢ (GL YY) F ol (gl wa35L) p g Jlu 6133}6251}JJ>QLA;2 aaldad g

Sk g 33 it 0 2y b O > 43 O 508 10> g Jolad o LSy
O 039 Jo pus g Joxd

**k*

. . T . oK
i e oK 2555 pake 5 S S5 edSKEIS E505 G5s Abl el S (g il
;»m.@a":' .an‘: ijﬂj)} fjl;jf"b QA:;)S AM\:)l.i)t.ﬂ

MWaK_.L.:‘Jwﬂ))jf)l}jdu\:&ﬁﬁembéf)b)ﬁ)lwu)géwb

‘**

*kk

WY/ dlin o dy b WAVY/P cdllie S5 53 oyl

oS
WO e LU Ll Sl 5 52 OF 51l OIS 55 45 At ola SUlS o g 51 s 5 ol
Obe Lyl Ulime ons ol Geios Ol pl by ddb o (g2t Sldlas S Conl Sle s se
o)) Sl Sl S5 a5 (05 Josd Osl e (S ) i OS5 Dol S
SSle L 030 53,50 10) s 3 3 ¥ kel s by s bl Il b (O35 Joosd b a5~
S E O3l ol s (p S SLS P2/ YEANY 035 5 e Sl WA/YFEFAY 15 (Sl YYNTEVOY
Lo il Sl 5 bl sl ol aslizul oS5l pidslas o I sl 5 Se3ll (sl s S
s g LOT IS 5 (b Jle il ol (sl sl 5 4d (g So3ll gl ¥r 2558 55 b
5348 5l DLl o s b e 5 SISl SIS 3wt LSS S L 8 Sl o068 el
= = /0F)) eyl il s Dol s Uar Ol el 5 OSul andy LSS SO Ol el G Ols e
s 5SS S Sl el o 0L o 5 (P=e/eYY 5= 0 /0YY) Ly il Jle Jsls 5 (P=2/004
Ly il ol 5 (P=e/oVe, 1= —0/00Y) kol a8 Dol s U Sl el 5 ol Sl
Slped 5 b o ddion 5SS SO Dl el s gy e I3 gme el (P=0/0YY 5 1= -0 /¥Y)
S 5> Spds Sl Gl el Gk LSS sdalice (g ls gxs adasly 05,8 55 o 55 Joles jo e
5l Iolw gla yotls 2 b g rin BLIIL o &S > 55 ul ST b aslie 3 &l Sl

YT
O3y Jood Osds a5 0,3 055 Jaod b ey (S ey by dals i) dalss 1 g ST slaoly

ohas &8 Sl

1. fhovanloo@gmail.com


mailto:fhovanloo@gmail.com
mailto:fhovanloo@gmail.com
https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

O 3 Sl ST g dsle o BLS

Relationship between balance and maximum strength
in weight-bearing and non-weight-bearing closed
Kinetic chain exercises
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Abstract

Balance and strength are important abilities that athletes should have them.
This study was designed to investigate the relationship between maximum leg
press (non-weight bearing closed kinetic chain) and squat (weight bearing
closed kinetic chain) strength with statistic and dynamic balance. Thirty (15 men
and 15 women) physically active participants (age, 22.13 + 1.54 years; height,
171.26 + 6.92 cm; weight, 66.02 + 8.27 kg) completed the study. The Biodex
Balance System was used to evaluate balance performance. Subjects
completed two, 40 seconds trials attempting to maintain their statistic and
dynamic balance and Overall Stability Index, Anterior/Posterior Index and
Medial/Lateral Index were obtained. Maximum strength also was measured with
a 1RM squat and leg press. Significant correlations were found between the
measurements of 1RM squat with static anterior-posterior indices (r, 0.019; P=-
0.541) and dynamic medial-lateral indices (r, 0.021, P=-0.532) in men and with
static anterior-posterior indices (r, 0.016, P=-0.552) and dynamic anterior-
posterior indices (r, 0.032; P=-0.491) in women. No significant correlations were
found between the measures of 1RM leg press and balance indices in both
groups. The results of this study indicate that maximum squat strength has
more relation with some indices of static and dynamic balance than maximum
leg press.

Keywords: Statistic Balance, Dynamic Balance, Non-Weight Bearing Closed Kinetic
Chain, Weight Bearing Closed Kinetic Chain, Maximum Muscle Strength



https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

WAY Oliws 5 5l o oplad csy5To 5 S50 b s i

EVRVTY

Sl p gsb & ol s 5 S8 Sl el LB 5 dols  SSlae Dy e BLI ) a0 4l
Il sl dlaulsas Sl oS W5 S Li1E (Tees) ObKas 5 0l 4o ol L3 ol ol oo
hae slaeds 1S ol S350 Gy bl Wl e 5 ol s 3 Jslas L 0 o sl 5 oo slis
I e e S ((Dhas S Sais obil 5D Sl s b mals 5 Suis o
Ot Lledw 28l @L:? o dol 5 L8 BL Lol Sl i (V) das )5l
JERR - N PO PV fr b sl 5 Sol g Seslul gl iy e osls W 4 Wls e s
S Sl Jns pl (lles Sy 2 0L 035 JoS O 5 3L (S ey 0o ) Cold Olides
AFT) ol 0l planil O35 Jooss b 5 ey (S 2 05 3 Dol (5 S0 510

OB & 0Ll Oy Sms ala Sl baala ol 53 e 5 SO pdige 53 MLl (S 2 0 iy~
Sl 5l Kz Glo s Ll 5 o e o SLadl O 53 el e (V44V51440) Jaecal ool a3
S S s &S 5,8 IVl i Sl il Jaate ea ap il Jolie abwsa oS AL Ol e
DAL 5 Ok IS e 3l a1 S sl sl Ll sl i 4 W e 2 4 G
S s el b e 5 (8T Jolie 5 Jiee S5 ke &S = 5 S TG lgsl Lol s a5 4l
OMae S L e 5 OlSal S > e il Sl Sl o oS ol Sl At (S 0 e
S Jeolin &S > Lol an gl Jhade 53 OS5 S e S 55 Olejes | Sy peen 5 S e ler
rl Olgion i o Jood O 035 a8l a0 ity ((F) 5,8 o Dospo it B e SO 03 e
o3 b eslie el la g, Slides xin 55 .(0) 55 sduaid 5505 s w |, OS>
s 3 Shas 8 (Rl B0 (e D5l 4 05 el Dok e (S 2 03 LSk (S >
AV L2) Lol andlas

505 Sliiss S Jl 53 (A V) diso s 3 s 1y D3l 5506 Sl el oS Llesls Ol Slllas 5
Lsls LS (Yo o1 0Les 5 joem (0 ) ez o il 1y oy Jslas by a3 &5 Lles S 58
das gad xS 1y 0U3 53 daled 5 Sas &S Jl s 058 00 Ola e 53 Jole 0 Sl 5508 Dl S
sdS Olidss i AL Coslite dols 5 o3 Lo Calises 5l 31 s el (S ool sl L(VY)
Sn Shaaml Dbl <OY) o 5131 Osmr 50L Sdhae cins L3l 55 1) dolas 5 &pd8 o b3
5 Wl 33 o geast 53 Ll blesls 13 e 255m (08) o Tl 5 (10) Ol S5 (0 FY)
aslis s Ju;guéu@swiﬁ 3l 5 Ll o LUl a0 § &y oS Slidss e
S S bl b (V) dal cosline o 5 5L OOl s w0 el Sas ol 3 s L
S ol a5l a8 (a5, slaandy o el el » g ane 5 OG Jele 3 cpl e BLI

..)}..7 M‘?Muﬁ)‘.}

A


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

O 3 Sl ST g dsle o BLS

Sk sls age B ol B O O 055 Jeo el sl o asnl oolas Sl=005)
SIS it Gaedsn il LOT (3 Shes Caxdy e Gl L5 e Bl Sae
oo 4SSl Qs pl 5 Kpd e Ll Ok 055 Jeosd b 5 iy (S 0l s 4 B
L odlae cusa ke 4 Jslite el Gla ) daxl a8 Sl 5 b oy OIS > Gl oo
CS o 3 I L sy 0L O35 Jess b e S = 3 oS el s ol edan LIS cdtn
Sy 5 el o sl g LB s ey el S el b sl s O O3 e Sl S
Cae Dol ST 5 Sl e alaily 4 et sbay oS 3 s i dliabe Sl IS
el Al sy a8 i3 b O Oy Jes Doy 5 O O35 Jeosd S 5o 0 a0l
sy alaly dsl 5 b ey ol 4 Cod ol 5 SISl S8 o LT S 508 e - Jae i

¢s0s
S e g SS 53 s S Ol LU e Sda b Sl G el
ol b (055 Joosd b e (55 2 0y 3) SISl &S > 55 0y l8 ST 5 (055 Jeos Oy e
SupldS 5o Dudd oS s el Jlge ol 4 dapite ol g BLSST s LS 50 B s |l gy 5 L

Syl J;hﬁbé%h@j&yfjﬁdﬁ\j\

wligig

oSl 5355 pske 5 S S s Obgmtils 310310 53,0 10) B Y 1) G cnl sla g3 el
(oSS P/ YENTY 035 5 s SLAVV/TFES/AY W6 (Lo YYATEVOY o ke L) it
o @S s 33 S s b e 5 5 Ol Jolie s Sl e 455 8 Bl S sl LS8
Bl &@ﬁt@~m‘>rﬁ#¢9w¢&uuﬁ.¢#Qwe-ﬁﬁwe-ﬁjwﬁ‘mﬂjw
Lal OlSal 5L o S8 > L bl g eals plosil 1 5L Sy el glad o 50 la g3 05l
L g

aw hls o&Kaws ol i eslizul (PRO4 Ju) S50 Fedale oKaws 3l sl (g ,Se3lul (gl
Lol cnl 53 it Slasl oS (ol Dol Ol oS Gl (IS 5 (il Sl (il (8 s
Joee S G s bi ez 3 e amios G 5 gl SO olSais (pl Sl S Jolas szl
WS 3yl ST Ly s Lol ol &S o SIS L] Sl s amis 3,03 55 b S (6,813
il g sl 3051 Sn 03T 5 O3] Sliaseie Cf 5l e 3l 1y ols o miw ) s ol op %eS VY
5 o5l 4 03 Sl L gl a dnal Ss sl oSiws amio oy Sl 5 NS Os b Al
S Sl e Dlasiie e S 0 SRS S e s Gl S SIS e S
WUFe L Cllas ka5 bad o 0 Oley aS 55 Lg s bl o 55 Juls 0030 s o 2 L

¥y


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

WAY Oliws 5 5l o oplad csy5To 5 S50 b s i

S i S by Ose3] P s s pm s WOT 55 Sl ah3s 5 A3 aB S
Oysl 0 JUS,s asesl lacews Gsasl b o3 58 oo Iy (il 5l ois) i ssb 4 ¥ B A Sl
Ll olSas b (238 55 b Sasail oo 50 Osasl g 51 U8 5 S e o smile 4 it 5 5
(4 NA) L e

IS SIS =) ages 055p S s Ay e s o b s sasT sl (g Se Il Sl ey kol
S S gty Sl eslinad b 5 olantl 05 Sp 5 skte ety o (s 5 (555 2 OLss 5
sl Sl a oS 28 s ol Sl sls e plil 1 SISl 5 L ey 0SS ) s
o S Sl LSS FF Sl ] el 0 pe5T i el iy LSS S (5 S e3I 053]
Sdie ol 4 g3 a51 4 Oley A A e plnil Ladiss 05 S5L5 5 oS Sleslizal b oS 55 SISl 5
Olgen nl a8 ¥ 5l ey S o551 smms 5b a0 o5 Lo B se 5051 s 1SS
hns b5 (sl 338 s adsl I SIS 38 o el 33 5 S e 3l el e
L Sl &8 a5 b e S o Il b s3] 51 e 03155 s coley sk 4555 e3lel
A eslinal 5 dse b 5l S8 oa s anln LSS S e Gl 8 0Lk 3 o Se 5 L S e | ]
(Yv)

ol brasl gy Llas

=4 ‘ &
/A0 = [ LSS sl =Y (/0 Y0 ) ] e LS S

S el b5 S 5ad S D03l 51 5 laesls o 5 gl (o1l Sl 5 o Sle) o 5 Ll
5 (Oopmb Sope 53) Uy (Soees upd A eslind biosls 3snek 55 nd Sy
S a5 ol S0 sesl e BLI s Sl (0555 b D50 53) o sl (Siead 5
c]a.w L e 5 s SPSS )\J;élpj VO aseas awsas baosls s eslanal dsls gls et

A as S b s P<e/00 50 ghls sxe

G sbasl
b o 5 Sl S o 3 ey 51,5 S jlan ol il 5 ke ) il
(©U) by (O190) 4y (O3) fgSw! (19 30) O gt
YAY/VY £ Y/A¥ VAE/YS £ A/SF SQ/AS T Y/AF YYF/OA £ /7

Yy


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

O 3 Sl ST g dsle o BLS

ol 53 e Syl 5 ISl iy LSS K Syed o Oloje 5o 65 AE et mli il
DL (P=o/a¥) 5 1o /OFY) L gy il e dslas 5 (P=0/0)85 1= v /0FY) L) il il
LUl ol o Uat lyad Sl pliSmn b L o i S0 K G Ul sl g il ae
Yozl il iy 33 Sl sSl atiy JLST S Ol a8 (s (T Jsd) Sl 3 9m5 (Sl ome

r P N oskeT e
—o /0 " 10 el ol 5 ol sl i 1S5 K
_OENY VST \0 Usy Joles 5 ol sl s 1S5
SOYEE | A \0 sl ol 5 b ey i S5 S

—+/0F) /04 \0 bl st ol Jslas 5 Sl Sl iy 1S5

—V/YAD OV \0 b b ol Jsls 5 Ol Sl w515
—YEO VYA \0 bl il ol Jslas 5 b oy iy 1S5 S
Ay VY \0 U bt ol Il 5 b s a5 S
— /YA YV \0 bl ol Sl sl 5 Sl Sl s 1S5 G
—+/OWY V/aYY \0 Uy ool Sbe dsles 5 Ol Sl e 1S5 G
YSO VAV \0 bl Sl Sbe 3l 5 b o i 5SS
—/FFA AN \0 L ol e Dolas 5 b oy a5

F= —v/00Y) Ligl s o8 Jsla jn et Ol s 5 OISl aies IS8 S Sl el o 065 5o
oo bl s sy e Jls gme aaly (P=e/o¥Y 5 1=—0/¥4Y) Ly il o165 (P=0/0V5
A Jsder) SR sy ol pae L dolas s et Sl Sl phS e L L e adi J1SS
il 8 sl s s Uast Vsl A3l 2ty 53 Sl ainiy SIS G Oljn a8 0l

By el S Lyl S L]

Y ¥


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

WAY Oliws 5 5l o oplad csy5To 5 S50 b s i

r P N o7 Jrea
—+ /)4 EVE \0 L) Il 5 ol ySl a1 S5 S
—/YAD JAOY \0 L Jols 5 Ol Sl a5 G
VYA VAT \0 b Jolas 5 b o i 1SS
/2OY EYV \0 L Jols 5 b o i LSS S
—+/00Y aNF \0 b s ol Jsle 5 Sl iy SO S
—+ /¥4 Vv 0 b ikl Jsl 5 Sl Sl a1 S5 K
—+/+9) VYVE \0 b it ol Ul 5 b o iy 1S5 G
— /YA C/EVO \0 L bt ol ol 5 b oy i 1SS S
o8 «/F4Y 0 b ol Sl sl 5 Sl i 18T K
/Y48 JAYY \0 Ly b sle Dol 5 Sl Sl adn 1S5
JARe eV 0 Ll ol Gle dalss 5 1 e aln SIS S
YA YN \0 Ly ol sl sl 5 b oy i ST

S Al g o

o ool Ll Jls Sl ) AL S ol (6 et ST o JalS O3l 5 ot plSa s ST
g:,..;&;;.d w‘)b CJLJMASLELA‘}.OJ\L;.: e o‘ﬂ.ﬁ Lf.:ﬁl'; CJLLAJ., )‘ &)Sﬂbu.ﬂbe)“}o.ﬁ dbl—:—n-v—l‘
O.:.aj.su\.JJLNJ_.,JEU}A{\JA{SL?LSL&}J:JJ;‘U.\J\;JL;‘:ASCM»\QJQJJEJéJa}QW‘J;SJ"&AS
SIS Slasss b BB s (IS as dlas clli gt o b oS Sl el i 05 Juls
By e atlS gy b el 05 O 4 aS b e il 5l

adlr So0 plpe 0L b= S 55l Sege Olgsas (6B 05 5 ASE op 2l 2L o oy 02
Jld Gslinsl o 53 Ko g5l Hsb 4 0l OMae 51 golj slaas das e OLES Olaies glaasl .ol
Lt aSCol s a) does a5 ps Ol a8 O gt gl iS ool 5 (WS s oS s K St ol
DLl le'.AL; QjSASJ\J)‘J c.l.:j.f« b\ﬁ‘ w‘;‘ o}.:j))labcdlﬁﬂ UT’-‘-)J (C,w.»‘ oslsl Q\JEJ uj:.wj.l})sdﬁj

QJV\BJ:JLU‘)‘L;&W)J wﬂ-glmﬁ C”'Ld 4;,.2'.\§ QMJJ .b)‘.’ 3)2-} LLJJ‘ L?’M C)Ju\}jdbw

Yo


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

O 3 Sl ST g dsle o BLS

5 s a0 sl gl gl Shas Gleos S 3 sl 4l S oS el 0l 55158 Usles
Rl A58 bl osls 5L S5 Jeade 5 (S0 ohlas 5 Slas 4 b ey Spd5 ABL by e Jsles
5 O S 5l e Dsle 3 s a8 Bl e bl Dsles 3 Ses il (S b Ul 5
ph Sae glaes S 5o ol 4 e Ll e oS by 5l SOV YY) cl sds 518 Sl
Lrh O 055 Jaos b S oSl 4 ais ramad oSl @ 5 5L (S 0 s Bl 5l S > g s
oS 8l Ul e Vsl O3y Jess Cud5 Al andls gslite SIS e s e b 3y e
el (Jsls L= a5le) O35 oo boolen ba)lS s o S oo w0 aoml 65,Sas Cunss
N S R T SR TISRUNPL VPP [Pt [P E g R PRe{ ¥
A= S8 L (O35 Joo Dok &y (55 2 0,id) b o S Dol alie [0l Gis Dla
= s b s bl S s sl b WOl Ll Ol 3 (035 Jooss b a5 2 0 i) 1Sl
sl s e Ol ed 5 LSl andey S5 SO Slyad e Ol e o oS sl OLas (bl (gla ory 5
S S Sled e Ll agls gy g s pme BLEI Ly (Gl Gle ol 5 k] il L5
So e e 0L L3 Geames LS SO (ol e by s Dol o Lat Dl 5 L ey
e s gme aaly Ly Gl elB 5 el il B sl s et Dl jed 5 DSl al LSS
sy s s daly sl s ot Sl 5 b ey anti 5SS S Ol el o S s )15 34
5andl 063 o oo 1y Jslas s ST oy adaly (Yo 0) OLKan 5 LS ael ol L3 ool
Lol Jsbes b Gl sl ©p08 ST 05,8 53 534S Koo i opl 4y 5 K5 S oy 2 4l 8
|y 3S cpped 313l 6 gil3 pinaSt 5 b o s (Yo ) OLKan 5 il blie 53 .(Y0) 5,0 adal
Lol Gadowd s L3S miwalaly Ly s bl D3l (S lalsa3T L 5 mend i LSS SO L
) 30 Ly s byl Dol U glodiS pons adaly [ Sde OIS = 45 Slas &l oS sls OLES
LS Ll 3l 5 DSl s ST S8 gladaly Il 51316 lps (Yoo 7) 5, 50N 5 (63 S S
Slrss 5 sl g 0s ol Lol G L 3 S G Dglie s el (W)
S S o 5 L b b S se3l (65 S Gow 3 aS(susba el DL 5 Jolas (S5l

L5 S 1l LSS Oy g a1y bl sl 5 ol Sl a1 SS
i STl 4 Ol Ll |y dsbes Sled pdn 5 SlSal Sul o bl sy ¢ blisys
ol Jola Sl s 8 s Oae s Gl b e b sl s ol b ol Sl oS > i
S I3 s Oy Sy 5o b Bl 5 LR Ot e diS iy (s o « K a5 O sl 5
omamen (4l S 5 0T 5 zeS e cblas 5 Kl oblas bla b e 3 S oolas
i SOas Lls IS jsb w5 Dol s LS bl e Lot OF s (g6 2k ol

Y7


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

WAY Oliws 5 5l o oplad csy5To 5 S50 b s i

Jos s 3l Gups Ao &S A o w s Sl OBlae 5 Ol B O s siSewly b O
S e

il el sl L glais5lnal 4 05 e bl it a6 Jsles b Sl Sl bLS1 a5 s
S50 e Sl Bl ol 55 S e 5 S S ey ol 3 D] oS aBle 53 8 0L
Al M8 ol B gl LS sl b e Jole o Sl S w0 e S0 S s
Gar ae Clld gl G a0 O &S 50l p3Y O O > 5 Sz cld S
b e T B Y St Sl L oS 58 e g0 s alae 5 IO Sl e 4B e Ve
e e 4y Dol O3, eaa 53 (YY) 5 e Js (668 s DOlae cl algs S as
sl oSs o3ae 5 psler Sl L s 38 g8 B (il DA s tae ol
5 AL el 81Ul e s Sl s S S el el Bl el al Ll e
Wil o oSGy s ) cnl S Sl 5SS ) s oS Sl b AdL Sa e
3 S8 M desn e S 08 SR )l 50 o 5 (e 0
S &y I3 I 3 S (0 I8 o Joolie o Sl s 25 el pen (ST Jolie s S
Lo oopdion popd oo SOae 5o I 51t 4ol Ve B A0 550 s SSlae b Gl
Lo i S e 5 Ry oy SOas i G 4 IS > 3 5 b elsl el e
A58 5 DSl ES s &S s Sl Oas sl ol 5y sAlS adlae ol sl L(YA)
S el ol i S asb edlas Ly Jsles s oS J- s

O a4 slite a3l il il ke S 3 Jsld 013 550 sl 45 Llesls 0L et Sliies
22y Jolie s ledle el wMas 5 0L il gbicwnd S s pl 4 ) e
oS e S Sl slapldil 3 Je gl s Jol 080 S5l ke 4 Cdlhe g
OKls 5L pla bl S5b 4 S fade cpl by ol L0l S15 5 e Jolis 3 Sl Sl
IS Jlaass o8 sls LGS sy opl 5o Sl 3,8 o 513 ealiiul 3550 il Sle gz ys Jol
D o 5 3,8 o D gy e 45 5 08 Ll ol il e J 8 (il el il
Sz sl ST 5 L S ST el oS ol 6ol (STl SIS 0 Sl Sl 4l
(FY=Y4) ol

S 5 Ao

Lgd o S sl usler OOLae Lo dle 50 O skas Ol Olae (OISl &S > 0L

Yv


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

O 3 Sl ST g dsle o BLS

&b

1-Blackburn JT, Prentice WE, Guskiewicz KM, Busby MA. Balance and joint stability: the
relative contributions of proprioception and muscular strength. Journal of Sport Rehabilitation.
2000;9(4):315-28.

2- Lee HM, Cheng CK, Liau JJ. Correlation between proprioception, muscle strength, knee
laxity, and dynamic standing balance in patients with chronic anterior cruciate ligament
deficiency. The Knee. 2009;16(5):387-91.

3- Hasselgren L, Olsson LL, Nyberg L. Is leg muscle strength correlated with functional balance
and mobility among inpatients in geriatric rehabilitation? Archives of Gerontology and Geriatrics.
2011;52(3):e220-e5.

4- Mayer F, Schlumberger A, Van Cingel R, Henrotin Y, Laube W, Schmidtbleicher D. Training
and testing in open versus closed kinetic chain. Isokinetics and Exercise Science.
2003;11(4):181-7.

5- Olivetti L, Schurr K, Sherrington C, Wallbank G, Pamphlett P, Kwan M, et al. A novel weight-
bearing strengthening program during rehabilitation of older people is feasible and improves
standing up more than a non-weight-bearing strengthening program: a randomised trial.
Australian Journal of Physiotherapy. 2007;53(3):147.

6- Bellew JW, Yates JW, Gater DR. The initial effects of low-volume strength training on
balance in untrained older men and women. Journal of Strength and Conditioning Research.
2003;17(1):121-8.

7- Hess JA, Woollacott M. Effect of high-intensity strength-training on functional measures of
balance ability in balance-impaired older adults. Journal of Manipulative and Physiological
Therapeutics. 2005;28(8):582-90.

8- Holviala JHS, Sallinen JM, Kraemer WJ, Alen MJ, Hakkinen KKT. Effects of strength training
on muscle strength characteristics, functional capabilities, and balance in middle-aged and older
women. The Journal of Strength & Conditioning Research. 2006;20(2):336.

9- Granacher U, Gollhofer A, Kriemler S. Effects of Balance Training on Postural Sway, Leg
Extensor Strength, and Jumping Height in Adolescents. Research Quarterly for Exercise and
Sport. 2010;81(3):245-51.

10- Heitkamp H, Horstmann T, Mayer F, Weller J, Dickhuth H. Gain in strength and muscular
balance after balance training. International Journal of Sports Medicine. 2001;22(4):285-90.

11- Bellew JW, Yates JW, Gater DR. The initial effects of low-volume strength training on
balance in untrained older men and women. The Journal of Strength & Conditioning Research.
2003;17(1):121.

12- Roma AA, Barker S, Chiarello L, Brenneman S. Examination and Comparison of
Relationships Between Strength, Balance, Fall History, and Ambulatory Function in Older
Adults. Journal of Geriatric Physical Therapy. 2001;24(1):26.

13- Kligyt I, Lundy-Ekman L, Medeiros JM. Relationship between lower extremity muscle
strength and dynamic balance in people post-stroke. Medicina (Kaunas). 2003;39(2):122-8.

14- Soyuer F, Mrza M. Relationship between lower extremity muscle strength and balance in
multiple sclerosis. Journal of Neurological Sciences (Turkish). 2006;23(4):257-63.

15- Sinaki M, Brey RH, Hughes CA, Larson DR, Kaufman KR. Balance disorder and increased
risk of falls in osteoporosis and kyphosis: significance of kyphotic posture and muscle strength.
Osteoporosis international. 2005;16(8):1004-10.

16- Hsieh C, Yang SW, Hsieh L, editors. Role of Muscle Strength in Dynamic Balance for
Subjects with Knee Osteoarthritis.Springer.2008.

17- McCurdy K, Langford G. The relationship between maximum unilateral squat strength and
balance in young adult men and women. Journal of Sports Science and Medicine. 2006;5:282-
8.

18- Torvinen S, Kannus P, Sievanen H, Jarvinen TAH, Pasanen M, Kontulainen S, et al. Effect
of 8-Month Vertical Whole Body Vibration on Bone, Muscle Performance, and Body Balance: A
Randomized Controlled Study. Journal of Bone and Mineral Research. 2003;18(5):876-84.

19- Torvinen S, Kannus P, SievaEnen H, JaErvinen TAH, Pasanen M, Kontulainen S, et al.
Effect of a vibration exposure on muscular performance and body balance. Randomized
cross-over study. Clinical Physiology and Functional Imaging. 2002;22(2):145-52.

YA



https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-10]

[ DOR: 20.1001.1.22520708.1392.0.6.4.7 ]

WAY Oliws 5 5l o oplad csy5To 5 S50 b s i

20- Cooke WH, Carter JR. Strength training does not affect vagal—cardiac control or cardiovagal
baroreflex sensitivity in young healthy subjects. European Journal of Applied Physiology.
2005;93(5):719-25.

21- DE Luca CJ. Muscle alive: their function revealed by eletromyography. Muscle alive. 1985.
22- Davies PM. Steps to follow. Springer-Verlag Berlin. 1985.

23- Judge J, Underwood M, Gennosa T. Exercise to improve gait velocity in older persons.
Archives of Physical Medicine and Rehabilitation. 1993;74(4):400.

24- Vanderhoek K, Coupland D, Parkhouse W. Effects of 32 weeks of resistance training on
strength and balance in older osteopenic/osteoporotic women. Clinical Exercise Physiology.
2000;2:77-83.

25- Costa GC, Reis JG, Rosa RC, Ferreira CHJ, Volpon JB, Abreu DCC. Static balance,
quadriceps strength and ankle dorsiflexor torque in fertile and post-menopausal women.
Fisioterapia em Movimento (Impresso). 2010;23(4):585-91.

26- Martins A, Pereira EF, Teixeira CS, Corazza ST. Relationship between maximum dynamic
force of inferior members and body balance in strength training apprentices. Revista Brasileira
de Cineantropometria e Desempenho Humano. 2010;12.

27- Nashner L. Fixed patterns of rapid postural responses among leg muscles during stance.
Experimental Brain Research. 1977;30(1):13-24.

28- Horak FB, Nashner LM. Central programming of postural movements: adaptation to altered
support-surface configurations. Journal of Neurophysiology. 1986;55(6):1369-81.

29- Day B ,Steiger M, Thompson P, Marsden C. Effect of vision and stance width on human
body motion when standing: implications for afferent control of lateral sway. The Journal of
physiology. 1993;469(1):479.

30- Kapteyn T. Afterthought about the physics and mechanics of the postural sway.
Agressologie: revue internationale de physio-biologie et de pharmacologie appliquées aux
effets de l'agression. 1973;14(Spec No C):27.

31- Winter DA, Prince F, Frank J, Powell C, Zabjek KF. Unified theory regarding A/P and M/L
balance in quiet stance. Journal of Neurophysiology. 1996;75(6):2334-43.

¥4


https://dor.isc.ac/dor/20.1001.1.22520708.1392.0.6.4.7
https://ndea10.khu.ac.ir/jsmt/article-1-43-en.html
http://www.tcpdf.org

