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Abstract

Hamstrings (Hams) to Quadriceps (Quadr) strength ratio is known as a risk factor for Anterior Cruciate
Ligament (ACL) injury and affects by knee and hip flexion angles. Gluteus Maximus (Gmax) muscle acts as
a synergist for Hams in hip extension in a closed kinetic chain. The aim of this study was to investigate the
effect of Gmax strengthening exercises on the kinetic and kinematic risk factors of ACL injury when single-
leg landing from a jump. 25 volunteer women aged 18-30 years were assigned into control (n =13) and
experimental (n =12) groups. Maximum isometric strength of Gmax, hip and knee joint angles and ground
reaction force (GRF) was measured at landing, by dynamometer, 2D imaging and foot scan respectively,.
After 8 weeks of 3 sessions of Gmax resistance training, Following the significant within-subject difference
for GRF (F=5.245, P=0.032) by using Two-way mixed model ANOVA, Pre and post-test Differences were
significant with 16.63% decrease (P= 0.038, t=2.354). Differences between pre and post-test peak force,
time to peak, mean joint angles, impact and load rate were not significant (a = 0.05). According to a 4.55%
and 3.47% increase in Gmax strength and time to peak force, and considering the fact that at the beginning
of landing, the mechanical advantage of Hams is lower than that of Gmax, the risk of ACL injury could be
reduced by reducing GRF following an increase in the Gmax strength.
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1. Non-contact 3. valgus 5. Adduction
2. cutting 4. Internal rotation

Y¢


http://dx.doi.org/10.29252/jsmt.19.1.23
https://dor.isc.ac/dor/20.1001.1.22520708.1400.19.1.4.6
https://jsmt.khu.ac.ir/article-1-382-en.html

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

[ DOR: 20.1001.1.22520708.1400.19.1.4.6 ]

[ DOI: 10.29252/jsmt.19.1.23 ]

VEer Okl 5 sl ) oplad cgysld 5 (5o b s i

633k e S Sl Jss ol (0 A il | ege 28 B Cunds 4 O 0Ll S5L gl as
13 Wl 5 a5 2aS et (6Lls 3 5 Sl 0l Lol a0 (et 4 p3 W0 sl s K e 5 5liS
s a5l S sl 6l Y G Ll el 5 21 LB CarBae op 5ol 53 S s 518 (555
el Sl il Clasles 3 Sl ,;‘ujawivﬁt; L Sholer olal b 5l sod,s o4 el
et Al 32 P A i 03 G 3 45 O o el iames (V8) 5,10 ACL
05158 ACL ol g asly n sl et Olgoar il (st 4z s Yoo o 53 55 5005
Lo Rl S ad 2 A5 (555 e Blie 55 Ol sl o S 430 Lol 3 o
DLy ol ot 15l sdiant bl (slapnslSe 51 S oS odd Sy ol S sddS o oS
O ol 5l bt 5oliS (s a3k Jsb Saall s w i s sLlss oo ol Sl el o
e LS (s bl o 45 s Gl | (Ken) o e Do pea S il OAES (6l
35 S Ll (S (S5 e s Spge 53 (05 MV E) AS o SOLIL L 0T 5 e S5 s
“-"‘:*@MU°M(""J1"5)3‘}15WJO‘)MOTJJSJFMLSF@LSJJP&&Q)M@
e 3 el AT B om0 013 S5k 5 815 0T CBlae 5 as 035 5L ey Sl Ll
e Gk Sl s XS o i ) s sl s as s a3 oS e e 1) 33T opl 3 a S
2 awed Gl o3 eddplonil Sladlae adl das 2alS 1) ACL ol bzt copllan 5bas 353 wilSa
S 0 Cions SV 55 L 015 e LT Al Al (6l 5 ol sl 3 g1 oS sl (55,
et 28 Do 6 e Dllllas L3 S S ACL (62,55 5 b ol Sl oS ) 2 b
Sn 5 Ol sl Slgs 4 i Ll e 01y e iS5l DA o5« Jilie les s w8 G
5 B o By ol 5 (68 (6l s bt sl o 358 55 O SLEl Dol ials

O sv0) el
e Gl pll Oae oty 5 1505 2 DLl Ll ,ls plmil L3 0 Gl s b Sl
Llesls LS L gy o5 o0 en) Jodll nKo (5,8 ($2508 e SRl o (6,0 O s0ns
V) 35l 55 lacaml 3w J2alS 55 glsbas 56 eadl oSKe (65,5 Ol 5B sl J2alS > oS
5oz Jolis ol (655 oS e Mae (S50 b gl 5 Ol Jeolis 45 Llesls oLz lalllas
Sy fals o oddost il a5 Loy Sosba (V4 3 VA) Ll 28 50 ol ole 2
weol Ll s g g enls L1l a8 Oley 513 5 a8 2hy 035 o3 (A) b pd e (e el Se
Sllae 30 500ll Ll o S ey el WS (65,00 (Olejit g pimas p5) a0 00 b s

VJL“’ sl 5 D8 &-,/-:MTQ:-.’UJ—Z’ flf...a 03 $l3 asly 5 el el ad S g0 e ol g S

1. synergy 2. Compressive force
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