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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,

*. dr.khayam@yahoo.com

v


mailto:dr.khayam@yahoo.com
http://dx.doi.org/10.29252/jsmt.18.19.97
https://dorl.net/dor/20.1001.1.22520708.1399.18.19.12.3
https://system.khu.ac.ir/jsmt/article-1-461-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22520708.1399.18.19.12.3 ]

[ DOI: 10.29252/jsmt.18.19.97 |

el S 555 4 ObMe St pll LS L5

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.

dodio

s Shea Oberl e o,s YO B Vs ol s 5 515 oSl do s TN Ui il SIS 55
ol O il 93 L5 T 53 0T 6508 Ol 5 35 o 0> OB 53 iy 51 (SKES 353 .00) o
Gy (YF) 0L s Ol Jerde OOlae Cins ilisis Olalllas 3 i Cols o) Jlaxsl cde (V)
el 03 518 (0) 03 55 i s Sl Salus Asls 5 (1) OU3 s i Sl
L oS col S8 iy o s Olbl sl slacand 53 sl is 5,5 (IOt sl Sl peast
5V 033Kl e LS e i 1y Sl SSKES fade ()lid sl s oS Al e il slac
B3 () Odse e el SO slac e jsben 5 e SV (slarald daady 51 om0l
Sy 5 et (i) L) (Sl SSKES 555 5l 3kl w e OlE e el Jadl
S L5 sl Oldie widS Sldlas b (V) ol 4 S 13 G Cod ol s cpl Sles
Jraie Olae Cins 5 oL adls by S- SKES 50 4 el (S O feade ool SSLS
e Sl ol SSLalS ois 4 el (S ()bt Slaedllt o 5 0S5 50 Ias o gt O
Ol gl ) ooty SSES G5 6y SIlad o8 30055 oo Do glacdlas b 55 (A) 55
S (SKES ) o Ol Ol el it 8y 03 035 Jeos b glacdled (b s J5 S e oS > 0l
(SIS S 45Ol Ol gl A Sl i s i sls sl i e S el ol O sy
0Py O Jade DVAe gl l 5o sl (A) 558 SKES b 4 ) plbrals ol Sl S
h Llg e 4S ol uyonnSle 5 ugde s olS Lold bt Glasdsls 5 ediS s o ae
ol sl T e 5 daby Sl el Seals slas Shas (b 53 Ol Ol gl A=y ot
O ) Wb il e SKES Jeads

3 e 0S5 sl Sales S (Slmsler Asls L3 Sl (S O Jraie S¥ae i
S Salos oSl W 07wl e SLS Sl 5 blis can (S S0l31 5 01y Jeads J>

ol s Oy Ol gl sty it o 3l 53,8 b Sdns Ol Ol gl s it s Wl e

aA


http://dx.doi.org/10.29252/jsmt.18.19.97
https://dorl.net/dor/20.1001.1.22520708.1399.18.19.12.3
https://system.khu.ac.ir/jsmt/article-1-461-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22520708.1399.18.19.12.3 ]

[ DOI: 10.29252/jsmt.18.19.97 |

‘ Y44 Ol 5 Hlg ‘\MJL...‘:‘LS,,&,G;;),Q);U;@,E

e Sy Jls g g LL Ol fade ol glaedilE o g e liS g OOlae ins e
il 4 el Sae gl Sl o Sy 3L LS Al i Lo L L 035 e 4 ol
e S SIS 33 sl 5 0y ool fiS 4 SSKES 03 88 O g 53 s ol Sy SSES
slacdls (b 5o il Sy Lsls o cd b Slm (SIS 353 55003 e Sbs 51 SO s
L5 n Ol Jrds 0S5 55 Vs oS 5505 35 5 4l pl oMo gl gt Il sl 4 ¢ S
ol s () 28 U8 1505 2L oyt Ly il e sSls Ole 0T I 5 0y Jonde (281
OT) Lol Sae 3130355 515 s 3 g |y 93 Shes (S sla Sl S )l o5 s o0 i
0L oK ST cilazadls Jad e Sl sl Lol L1y 063 5 Sl- S8 5, i foet Ol
Lsl5 50,8 A Ok Gle Lt 5l 5500 Ol Ol gl 558 g Esl e 5 el S g Ol e 4
05501 sl cmamen 358 0 o sl Bsls (RIB1 el s oS s (I oo 0 sl
5 oh elss s e S wlemr Ly Gl Esl sl 5855 Ols e 5l WS 0L3 3 0l 03 S
Ok ol 255 Ll o o o5 eIl glaly b il 5 dsadly la S Ol g ol el
S5 Jate G sl S la S O aSaalllas 4 55 0518 3 Sleys Ol Tl L) S Lis
Ol &S Jmps el a8 313 Ol et O e o g Jold (51— (SKES 555 4 Y Olleg 5o
SleisS o o ok 550 (1 F00) a3 o 35 1 S50l W5 2 585 laaalp cl oS ook o315
@M 35 ) LT ool s LS o pedd ONae ) Co sl Jlisa (65 Shas OS> b s Jles el

ALl gl ("“U‘ Sslans i 5l LU
Sl a3 5 O Jrade DDA 58 ol (63 Sas S DLy pe i Alis LYV F) O 5 05
353w M 5,5 03 ¥ el AST Sl o ler olae i oS o lulal Sl el 5 as
elul SolanS i A Doty (63 Shae L5 Ol jad &b 5 Jlisas a8 Wdewy 4 cpl 4y ¢l SSUiS
Syt 5 50 Ol 803 055 baglie 3 (oL Sl (55 g b dmis 53 Sl
3 Shas 5 LEES 5 58 Ol el Jlisa (LG DSl e Sl Sanlys S5 2515 .009) sl
Sdats LU S UL slaygiysnl 5 Ol ke sbaediSdy 5 b Glasdils o 5 oS53 S s
55 4 M 3,8 Y2 (Y IV) 0L 5 555 (VW) 58 1 (ol 5500 0L 5 558 dalllas 55 cazin 7
S3 aia £ Ol ALl ba 5 Ol e S50 Oae 58 Ol el Coa | Sl SSES
OalS 0l aie A5 i (OVae ouu8 Rl JUisas (g ped 595 OLL S e e Sl
s (OA) wis 58 JWs p dmis 5 Jles elul SSlelS 55 ol g sl Jy oy asl
DRl i Sl SSES 35 4 Obe (gl Slays s el el 0580 o8 Slalllas
S Goob ol (See Ol Jeads ()l Glaedils o 5 oS )50 OBae Lol 4SSl ol

w})bWLﬂQ@J—)DMQJ‘J‘)‘}LJJ)‘ﬁj‘“&gwf¢u‘)&|éd’;}-ﬁ-jg.l&&bf

aq


http://dx.doi.org/10.29252/jsmt.18.19.97
https://dorl.net/dor/20.1001.1.22520708.1399.18.19.12.3
https://system.khu.ac.ir/jsmt/article-1-461-en.html

[ Downloaded from system.khu.ac.ir on 2024-04-28 ]

[ DOR: 20.1001.1.22520708.1399.18.19.12.3 ]

[ DOI: 10.29252/jsmt.18.19.97 |

el S 555 4 ObMe St pll LS L5

a5 b S (S s - glan L SSES 0 51 S eled Sl il et OBl 5 o
LS o My 250 03 0l G L5 Sl ey S (SRS 555 4 S 5315 Shas 5 555 OB 5l
5> s bl S s 4 Sl plll SSlnS y hlas cpl SS o B i nl 35 L O YY)
sl ol ey onl 53 ailie ul odsaniS e 4 a5 b5 S ) LS g Ly Sl
ol Sl (Sl el SSleiS 5 0l Jmte OMae 8 Ol el S Olys (a8l s Ll
St Ol Jhade o Glaedil x5 oS s Shlae sl Slu el S e n Gl
= SIS a5 4 S sl A 5o Ly s bl Il g s Sl bl SLS LIS L 5 el )
Mo s 3l AU G (SSES 33 WMe 3 LT S padse nl Gl G 3 el
Jsa (OF=1Y) ol ol saline L3 Slidiss 45 oS Ol eaie sl glaodSls 5 oS 5
Dl 0l ey Ll Sl pl SoleS Ol il

Y

Sl SKES 353 48 Wi S Sl O3l ol s 525031 YO ol A L sTae g5 5 ol oo
5 ol il da gy el erbalst.é)kﬁ Sems bcad bos 55 54y Doy ae il 4 b LSS
3,0 G A) om0 03058 gz s wsdees il alal oo sl 3B S e 1 E Lol Cos
S S1 55 (i 555 Jsb 3 il esls 53 GE A) dald 3,0 5 G 4) dals 03 (B 4) o
Lals (oo A 5 05 A) deny VP @ fsame 53 o 28 Slaey S oldad 5 zdls ) o2 slaes S
5 haie 33500 4l 3 (Ol Jlea| EalS say o &uls pl Ol s I YO BA o
2 oSl 593 3l 30 Ssmypn Sl s S Jlansl B sy 0U3 53 (Sl 8555 QA £ 8 imes
03 s e 0L |y badd sad 318 e liasiine | Jodr 558 Ol 065 o el JSlas R~
3G g 3l S S S 8 s Sled a3 oS A8 wnal s W o sasl Sl Gk 85 b
A a5 S Lboals,) ba oo el

303 (SIS 505 Sladeitin N sl

Shre Gl itk Kl
P — s e
waSes S | wldey S
<JAYN ARVARAY rYyxs 30
(JL)

+/AV0 Yoks/A Y4/4+v/Y O
A7\ \Woo/A \\CgR%= = 30

(e sil) 15
/00 AP R=={nVAl \EY/EEY/0 O3
ig\s VAOZEO/0 va/av/a 3

(o 555) 035
+/4¥4q [AVAS= =LV F\FEN Y O f
YAV YO/sEN /0 Yoo /A 3

sl ey jexrls

/54N YY/ARY/P YY/YEY)/Y o3

1. Restricted Randomization
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1. %Body Weight (%BW)
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