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Effects of hip extensor and abductor with knee extensor exercise on functional performance

in participants with anterior knee pain
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Abstract

Introduction Hip exercise and knee exercise are two
main therapeutic exercises to reduce pain and
improve function for anterior knee pain (AKP).

However, studies about the effects of hip combined

* Corresponding author: Physical Therapy Division, Faculty of Health Science, Srinakharinwirot University, Nakonnayok, THAILAND.

E-mail; kanda@g.swu.ac.th

19



117 36 a1fun 11 2557

o o v d’j S ¥ ' o v dl’l S ¥
NaTaINITaannIaINIendNilaniazivgiandaas innduiunauillamaaade

| A ' . pypupay Y oy 2
INNNHARAD functional performance ”Luwmmm?ﬂqmmmmwm

with knee exercise compared to knee exercise alone
were inconclusive.

Objectives The purpose of this study was to
compare the effectiveness of the combination of hip
extensor, hip abductor and knee extensor exercise
(HKE) to knee extensor exercise alone (KE) on pain
and functional performance in participants with
anterior knee pain (AKP).

Methods Participants had at least 4 weeks AKP.
Baseline evaluations were Kujala's Anterior Knee
Pain Score (KAKPS), number of repetition in step
down test (SDT), single leg squat test (SLS), and
visual analog pain scale (VAS) during SDT and SLS.
They were randomly assigned to 3 groups; HKE, KE,
and control. Participants in HKE and KE groups
performed exercise 10 repetitions/set, 3 sets/day, 5
days/week, for 4 weeks. KAKPS, SDT, SLS and VAS
were re-evaluated in all participants every week.
One-way ANOVA was used for statistical analysis
comparing outcomes at p<.05.

Results 22 participants were included in this study
(18 females, 4 males, age 19-22 vyears, BMI
20.9+4.8 Kg/mz). There was no difference of
demographic data and variables measured between
the groups at baseline. After 4 weeks, compared to
baseline, greater increases in KAKPS were found in
the HKE and KE groups (HKE =16.9+5.6, KE=13.5+
8.7) than the control group (4.6+5.5, p<.05), but
there was no difference between HKE and KE
groups. Pain during SDT in HKE group was lower
(2.8+1.6) than KE (1.2+1.4) and control (1.3+1.4).

There was no difference in number of repetitions in

SDT and SLS and also no difference in pain during
SLS.

Conclusion Hip extensor and abductor with knee
extensor exercise improved pain and functional
performance in participants with anterior knee pain
more than knee exercise alone when measured by
KAKPS but no difference was found in SDT and SLS
performances.

Keywords: Anterior knee pain, exercise, functional

performance test
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suUn 1 niseenidiniesesngs HKE Hiunduitieniede
grinnsaniunduiilawidanian (gluteus medius training in
single leg squat) TnaansussiiA. gulfiandreilsifiennistan
v 1 a o & v dld k2 1
datd1@anaune 1B. fuuuandreifennisdandedinig
Fruntidinaien sadzinn sadeidn saufunnadieaztwnandng
4 vo , de
nialaa AUl lateral epicondyle of femur WAZNNILNG
Tnelaifinsastinmin anusfiasonss aswnlaifinisdavyuuas
1C. dainasldifiu 30 a9 vidawindlifiennistan unan
10 AU AUl 10 AfAasau3 sausedu 5 Awdland

a1 4 ek

g1 2 nMseenindanierengu KE Tnadiundnilamdaate
111 (quadriceps settings exercise) Taetawmianan fiaufinses
B9 endntinelslifiu 30 aaen anthdiimdeatiennliing
aanussliianniign uazinidliifluszazinnn 10 Auiilaefises
TiRnn1sdnugusIuan 10 Alsiesen 3 seusedus Sw

AUandd dunan 4 ek
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NAN15Ia8

a o

° ¥ ¥ dl o v 1
AMUIUHLTITINNNT wmmmmhnqm:9 Aulnelu

v v

= aca o o ¥ a o o dl
i?JLUEIU'JﬁQ’QFJﬂWMHWGLMQNNLﬂJWQ’QF_IT@Em’]ﬁ‘@‘LI@@’mV]

U

UntalBudaanuan 27 U wiARaenT9szezaa1n1g

a o o

a o b4 I a dlr-ﬂ b4 1 v
[ufandaadAdnfandsaniainisdandadinfAng

b

wih i wnusiAndinies 22 Auuazwiisngulagnig

o A A Y ¥ o guao o '
FuaanNszan a1 iR 1w ua1aaTAs L

a o

' o

AZNGNWANGNAUANTRE NANIINABLN AT ANLLY

v
[ Y '

TugaelEuAwia 3 nguliianuuansneiuszdnangs
(p>.05) 284981¢ daugeinniin a1n13an Azuuuly
WULL92LAN KAKPS wazatuiuaialunisni SDT uae

SLS (A131497 1)

= o o v v a % v ] ° o
A1FN 1 ﬁlﬂ?;ljﬂm'ﬂﬂ‘ll@\?@jfﬂq?qwﬂq?q 'EWIN@']ﬂ’]T‘]JQﬁlelf]ﬁquwu']LL?Jﬂ?qﬂﬂ@awﬂﬂuﬂqﬁ‘@ﬂﬂﬂq@\?ﬂqﬂ (mean+SD)

nay HKE (n=7) nay KE (n=8) nau Control (n=7)
LWA T =2 AUMN =5AU | T8 =2 AU =6 AU NN = 7 AU
ane (1) 20.0+1.4 20.441.4 21.740.5
#2Uga (cm) 165.049.7 165.316.5 162.4£3.9
dwin (kg) 64.0£21.0 59.4411.0 55.420.5
BMI(kg/m?) 23.1416.0 21.743.7 20.9+4.9
Pain VAS in SDT 3.8+1.9 1.6+1.7 2.1£1.8
Pain VAS in SLS 3.1£1.4 1.3+1.4 1.7£2.0
KAKPS 75+5.4 77£5.2 75x2.9
SDT (4’1muﬂ%¥\1) 13+5.0 16£4.0 17£2.4
SLS (f1u7uA5a) 15.944.7 20+4.4 21486

NAUBINITRANNNIAINELUTHLL N UTEUINNGN
HANNTHUBUIENINNGNNLIN NEN HKE Uaz
ngu KE finnaiinduges KAKPS (HKE =16.9+5.6,
KE=13.5+8.7) {NNINNGNAILAN (4.6+5.5, p<.05)
LLﬁi”L:u'wum*mLmﬂﬁhwmmaﬁiwdwqmju HKE uay
ngu KE Lmzu@ﬂmnﬁﬁqwudqmﬁu HKE HszAuaaa

Uap2uei1 SDT  anad (2.8+1.6) HINNTINaN KE

(1.2+1.4)UasN1NNINNANAILAN (1.311.4) Wi b

WLINHANNUANGIEUd NG NIHe sz IuAINAUI

b

£%
o o

AFINN1 SDT way SLS uRsafusssuAINlanunse

11 SLS lanuusnsingszudnangy (3U7 3)
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HaTBINITRANINAINIE 4 AlaiuFaudiauiuy svAvaINIsLan luanigiin SLS dounguaduannudngl
FraFuAY nansssduaiuluniain SLS, SDT uaz szl
wandlumnaed 2 Tramudnngn HKE Juanisdsziiiv a1n9Uae s SDT (LaneAnGudunaznis
ludilaniii 4 A adhefliduddyneaiiiluynnig wasuuamdeaneanindaniedlunan 4 dlanilu
sz luanisfingu KE Suanisuszdiuluddanyid AT 2 LA g‘ﬂ‘*ﬁ 4)

° o

dd" 1 A o aa a v
4 ﬂﬂu’ﬂﬁ’lﬂﬂuﬁﬁqﬂﬁym’]\mﬂmiui’lﬂﬂ’]‘iﬂﬁ‘ﬁmuﬂﬂL’Ju

' v
M1919% 2 wan19lsstiiuanauaielun1gn SDTIay SLS Amzuuw KAKPS wazszauanisdanluaniein SDTuay

SLS lwdneiuiiu whsumsuiuuasaineanindsnielludn 4 4&anif uazrinislaauudasinaieassusazngs

Group Time of evaluation SDT SLS KAKPS PainVAS in | Pain VAS
SDT
in SLS
HKE AN TG 12.645.0 15.9+4.7 75.0+5.4 3.1+1.4 3.8+1.9
CAd A . . Y Y Y Y Y
Alsziliunas 4 dilenk | 17,9+ 5.0 24.1+4.8 91.9+6.6 0.3+0.5 0.3+0.7
ANTilReuuLlas 5.3+4.0 8.3+5.1 16.945.6° 2.8+41.6% 3.5+1.8
KE ANEUAY 16.04+4.0 19.5+4.5 77.645.2 1.2+1.4 1.641.7
A Ao . Y Y Y
ANNUTZINUNAS 4 e 21.0+ 3.6 25.3+4.7 91.149.1 0.140.4 0.240.6
ANNNgLLAsILLL A 5.0+4.4 5.8+3.6 13.548.7° 1,2i1_4A 1.4+1.5
Control ANSNEHY 16.7+ 2.4 21.3+8.6 75.9+2.9 1.742.0 2.1+1.8
P P - Y Y Y
ANLILRUIARY 4 d1landd 20.6+ 4.3 26.4+8.8 80.4+6.2 0.4+0.6 0.6+0.7
Annalasuulag 3.942.2 5.1+3.8 4.645.5 1.3+1.4 1.54+1.6

o aa

YuansnsuFauisunanisUseidulunguinaotuiBouiiaunaludilanii 4 fuABusiundanuuansnsetdded 1 Ayadian p<.05

o a

¢ uanansnfeufisuANsaruulasiinTusznd e qunasesTLNgNAILANTIRANUANGNR LT AATYATAN p<.05

o

A wansmsnfeuiiauAinisasuulasmifiaduszndnangs HKEAUNgN KE idavuuansinsedwfidedAnyatian p<.05
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A

Differences

Differences

o1

20

15

10

AVAS during SLS and SDT

A

AN

AVAS SLS AVAS SDT
AKAKPS
HKE Group  KE Group Control

B ASLS & ASDT

14
12

10

Differences

ASLS ASDT

HKE Gro KE Group Contro
KE Group Ef KE Group R Confro

17 3 ﬂ'ﬁm?v'ﬂme'fawﬁmmummgmmmmmm
uANF4 (differences) MiflukaaINn1saanfindsnis 4
Aanik TnaFauWeauszudnengu HKE fungu KE uay
nguALAN tngl A) waneszAUNaAnuuasenisan
(VAS) atusnagay SLS waz SDT B) ugaansilasuulas
§119uA3 UNNISLS uaz SDT uay C) wdmIN3s

wlaeulasuanistssifiuain KAKPS (* = p<.05)
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VAS

Repetition

Score

5.0

4.0

3.0

20

0.0

26

24

22

20

100

a8

a0

it

a0

7h

70

68

G0

Painin Step down test

¥

*

.

Weelk o
KAKPS
*

k

B Pain in Single Leg Squat

7.0

*
6.0

5.0

4.0

VAS

3.0

B

Week o Week 4

Single Leg Squat test

Repetition

HKE Group  fZ KE Group g Contro

517 4 Avadsuazdaudauuunnsg TN siu(week 0)

wazuAIRaNMINAINE (week 4)WFauiiaulunguipaariv

A. ua@asanatan (VAS) anusnadas SDT
B. wamsa1n1sian (VAS) atuenaday SLS
C: ugnsduIuRs (repetition)ﬁﬁﬂmuviﬂ sSDT
D: uAANATLAUATS (repetition)ﬁﬁﬂmuvh SLS
E. uLdavAzlUL(score)aniuilsziiiu KAKPS

“UAAIANIZALITI AN AN At AN p<0.05
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UNIANT
= g oA % ° o
A nnIsAnEIRnudIielieannidanie

2 dw = v 1 o v d”
nédnlanignazingandeadzinniauiunanuiie

= v 1 N . .
witladiatan 14 closed kinetic chain Migzaizinan 4

s o o Y &9] = 1

AUal warn1seannidanielnandnuilaLutienLan
asaLAgad NN Az UBluLULL T2 LAY KAKPS

v al 1 d‘ % o o ! 1
TaandnnisnldlieannidanieasuslinuAanu
WANANIENINNGNEBNTNAINLABINGNTIADARFES
AL UR9 Fukuda kavAnly” @eseanudilals

o o ¥ dy v 1 o $% -ﬂy v 1
aannNIaanNIgnaNtiadeds Innsannunaniiade i
Tuszazinan 4 fuandazninliinazuu KAKPS 14
NINNFINGNAILAN LA TUIUIFETNLNIIAARITEY
anstnlusnznaaay SDT  Tungu HKE  1ile
= o U d’ 1 el 1 o

WheuWeauiunguaw) wildfauuansneeessiu

aN17UIATUENT SLS F9mnaLAnaINNITNITN 1

v
Ao dAy v

1 v
RSN NI NIRRT AU VAS  Bufuluia 3

nauAMNITzAU 3 M liiiunanisilaauuilasnes
szavanistananiznaaeuluaANaINnsnvesdiaLdn
o : oo : a w
Taidnian winunandaiaundnlunisdssiiugion
KAKPS™ Wuiiiasannnislduuui sz 1A uKAKPS
arusndsniiuliimseunquatiuannisalunig
o o - -
waauli wareinislannnzinfanssnlurii A
u-aatiule gt 39 nazlam dauu nasaatianin

o ] P =
LL@xm\musLu‘ﬂ’mmz@@un%m@ﬂuiﬁﬂumquu

v
o o =

WuAsHnalinzuuuaIn KAKPS  uanlfidngnes

]

o

Sa&snnandnuiilentsuazimiantioasinnan iy
nénuitamEanfianinlu closed kinetic chain ‘s
104N TR NTUTBIA N AN D MUN TLARE 9
Tnesunazane1n1sansaizinnanssnlé
lugauaasnisdsziiumanuanunsnann
SmanasansinlEluvin SDT wazlumin SLS Ty

wAnsiesenInanguileaanindsniadiull 4 §lanid

= P

91133817 TedanARaINUNNUAISEa9 Fukuda WAL
Ay 1 20127 AluNUAITNWLANFAIITAINI T
4 . C
wWasuulasrasannainisnesdeidnluszndnangu
wiluAnaNuASsUe9 Fukuda 1t 20127 Miaannad
nneluszaznan 4 ddauasinpndinnali 3, 6 LAz
12 LAY NUAMNWANFAINIUAIINEINITDYRINT

P A a & o o % &
WAL RN UAINN1792NANAINEN AN NS
al v ] o v dﬂl = v o 1
wazwigaadaazinnsauiunduilewdanderdnangn
o o P & ~ v o ' =
nNTRRNNIaINIENaN et e ndiaLdieaatnaRen
WaRARINNATUINAY 6 WAT 12 LASY TYWAA99N
4 My & o e o
ANA1N170 lune AR e1a T AN AL WU
, a o yad o o o o
wAasnu lunaszaza1q anean s I HuaIKIuATIN
71 SDT warsSLS 14lu30 Fuii anafiaqnla
(sensitivity) Tatiganalunisdanisidaguwud ag
ANAINTD N guEENSaNN1T3NRAINANN9D
o &~ & v = , aal
WNAuNeantias nnsAnemalllunimegeaanng
nepatnlunnsdsuiiuANg Nz luneanulug
\ v o A a < o o au .
anadqe liNARan NI zanNnIud uIL 1 lungu
A1N17UaAENANUUTN
o o U dy = v
N1728NNNAANTENANHeaN M BazIUEaAde
1 o v di’ al v ]
aclnndquiunduilawiandaidn 418150821019
danluuueni SLS  waz SDT  IAA1IAINLANGING
FLUINNBURATUAINITRANNIAINeL N AW wAq 4
&Umn9F Tunuesin SLS aelf 3.5+1.8 uay 1tuzsin SDT
ag7 2.8+1.6 TAN1INAABINITUIANINNGT 2 FTAL
WAL UAINLILAN AN LANFANNNIARRN WA LUANT
o o v d’l = v 1 = ] al
aANNNAINNENANLDawmEaada i ieaas AL LAY
nguAILAN amnsnananislanluanzin SDT 14
PN ANANBANANNAULAZUAINITRRNNAIN1 8 1
1 o o v d‘l = v i = [l
nguNIeannIAINIENdNtambaadalaniiesating
o d . o
WReNagd 1.4+1.5 uaznguAILAN agil 1.5+1.6 uazlu

° o ¥ d” = b4 1 = ] a
NMTAANNIANNIUNATN LRV AURLANWENRENILAEI
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waznguatuANliannsnanan1slanlumii SLS i
LansAselinanAdeeime e Herrington Way
Az '® Az Minoonejad wazAnuy uanaldiiiindnnig
aann1adne 6 dda1it arunsnanainistan ey
aatilald uaz Fukuda et aluazmnie™ wudnnisean
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a o 1
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v dq’ = 2 1 a 2 1
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AANHeE At e 1745.6 ATWLYL UAIN1T88N

o % dy = k4 1 = 1 =
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a o a

P A a < '~ ]
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minimal detectable change (MDC) Aseauly
N13AN®NI284 Bennell LaTAE™ WaTWatson LAY
AE” TIWLFIAT MDC 193 KAKPS 2871 10 4ay 13
AZLUL ANNATAL
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