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The effect of hip abductors and external rotators strength training on kinematic
of lower limb of patients with patellofemoral pain syndrom
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Abstract

Although hip muscle strengthening has been reported as an effective way to decrease PFPS symptoms,
however its effect on lower extremity kinematics is less clear. The current study was done with the aim of
investigating the effect of hip abductor and external rotator muscles strengthening exercises on lower
extremity kinematics in static and dynamic states. In a randomized controlled trial, 33 patients with
patellofemoral pain (PFP) were randomly assigned into exercise (8 female, 30+6.8 y/o, 23.8+2.6 BMI and 8
male, 31.2+7 y/o, 25.6+1.5 BMI) and control (9 female, 29.9+7.3 y/o, 23.2+3.2 BMI and 8 male, 3216 y/o,
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25.5+1.9 BMI) groups. In exercise group they received hip abductor and external rotator strengthening
exercises by thera-band 3 times per week for 12 weeks under supervision by a physiotherapist. The control
group did not receive any training intervention. Hip muscles strength and kinematics in static and dynamic
states, were assessed at baseline and post-intervention. Repeated measures ANOVA by using SPSS were
applied to assess the effects of the exercise on measured variables (a=0/05). After 12 weeks of
strengthening program, by an increase in abductor muscle strength in women from 19.6 to 26.4 %BW
(P=0.000) and in men from 29.9 to 38.1 %BW (P=0.003), and in hip external rotator muscles in women from
13.2 to 16.9 %BW (P=0.024) and in men from 26.3 to 34.9 %BW (P=0.000), dynamic knee valgus angle
during single-legged squat improved in women from 170 to 174.6 degrees (P=0.018) and in men from 171.8
to 176.8 degrees (P=0.017) and contralateral pelvic drop angle during stair descending improved only in
women from 7.9 to 6 degrees (P=0.04) in the exercise group. No significant difference was observed at
guadriceps angle (P=0.05). The findings suggest that hip muscles strengthening can alter the lower extremity
kinematics, in dynamic state, at the frontal plane, and it might be said that due to these changes following
hip abductor and external rotator muscles strengthening exercises by thera-band, the symptoms of PFP
improve more consistent.

Keywords: Kinematics Evaluation, Quadriceps Angle, Dynamic Knee Valgus, Patellofemoral Pain, Hip Abductor, External
Rotator Muscles.
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1. Restricted Randomization



http://dx.doi.org/10.29252/jsmt.18.19.97
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.12.3
https://ndea10.khu.ac.ir/jsmt/article-1-461-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2025-11-06 ]

[ DOR: 20.1001.1.22520708.1399.18.19.12.3 ]

[ DOI: 10.29252/jsmt.18.19.97 |

Y44 Ol 5 Hlg A\AAJL@&‘&)_’&_’&_})};‘_J&)A S

d e gals 310l et sl lasdils o 5 0diS 553 S s G el Dy l5 (LS o3Il sl
bl s ol ol K el 58 el 5 Jlsws 5 A oslized Power Track Commander
5 s jaseles baw g edelcisa alie dlie 53 ool edd aul st Slidss s abews ol
ol 0350 /AT 2 S0 555 Stmad o b 5 el s (Gl3 sme sl (SnS 5 3l slaelans
al o ) Sla 5 23 8 o plonil s G AL Ll o 4 b GDlae 05 S s 8 bl (YY)
33 o Aglie 5 DL (Sl b S slateds g e 4 S a0 s 535051 SOlae (550 Wy
348 53 5 o (p S 5hS) O o 0 (8 p S hS) s e gl ol Sl saliawsay sliel o5 S
a SB ll glo ol bt 5l aS ot W e 51 Sl pesler dsls (035 Ao sd) A o Ve
IS sl 55 o ey SIS Loy bl 4 SOy S 3l &S B 5 A e SIS Ly
Slp Ad gSesll Sl ol sl diwl Sl s Sl el SSleaS oLl g 28
Loss 2 p ol osba 00 055 &S Gl S (il &S A o atals 35 5l aasls cpl (5, Seslul
5 SIS b slhely o 2l S il S end S e ol E SSES S e mli S S e a5l
Slopols S 5l as @58 oI5 ot slialy 55 mald S VL a3l o b Sy S
Gl Gltew (23 5 0 IS el S a5k 3w S lsl A e 0 ldS SIS S 0w B g5 alS
S 03,8 53 053l S0 53 asls cnl Ol o n (V) A b 15 Jomke Gl pmsler

il Al 1y Sl ) SLES 3 e 3030l Ak 0l 5SS (ko
el 3 oy pony (S s ) ol eslid b o Salus S s Sl il SSlalS L)
S bS53 8 GB35 ol glo ol Sl Jols a 53 g3l G Jlis plil (oo LT bLE
e g 2528 4 350 sl 5 Sl (S35 5 S ([Saea Ol Ol ol 5 2
haie b Sl bli s 33 a SB35 sl05 glo ol Sl g, 5 50 gla SOLES ¢ o 5,5 oo
2 elS SIS Loy 4 S5 a5 (ool S 510l sa) S ot Sle BbE e 5 15 Jolis
0> Sl el Sleas b3l g (YY) Wi o oals I3 Sl el Soidps S 5 5 A o0
S Gl el ul O 0 4,5 I 5 b Sl 5 Ay 51 0Tl S5 s iy Sl
amal gt S35030 3 el Sl Ol mly S 53 (Y1) S e sl Sl oIl s (SlanS S ks (51
S S oron cdisle Gl idl €5 a5 6 sie Do b e Lo T gLl aly w51 e
ol 2 b Obes 5L fay C@ B UL RS E I T R P PRV SER NI Ie B E
L s fps 45 S o sl e plnil (slaiBscSy Sl il Aol b5 Jbaw 15 &S > cpl 53 .23 S 0 13
505 S ISl S s e B S s it o (sl 28 S e bl Sl s

W));Q\)yu“cm:by&lﬂ{j;;yr}@ﬁ% J}J;—bji“vb 6‘.3. ‘Jum.ik;aw.:»dl.éﬂ

1. %Body Weight (%BW)
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