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Abstract

Objective: To evaluate the differences in isokinetic strength of hip abductor in patients with knee osteoarthritis
(KOA).

Method: Twenty-three patients with diagnosis of bilateral KOA and 14 matched controls participated in the
study. Isokinetic test of hip abductor for all the participators were tested by using Biodex system 4, and the
test velocities were 30°/s and 60°/s. Using paired-sample t test and independent-sample t test respectively the
isokinetic strength were compared between the mainly involved limbs and the contralateral limbs in patients,
and between the mainly involved limbs in patients and the control group.

Result: In patients with KOA, at 30°/s, the peak torque of hip abductor of the mainly involved limbs was ob-
servably lower than that of the contralateral limbs (1.15 »s 1.22Nm/kg, P=0.039), and there were significant dif-
ferences in average peak torque and max repeat total work between the mainly involved limbs and the contra-
lateral limbs, but there was no significant difference in total work and average power. At 60°s, the peak
torque of the mainly involved limbs was observably lower than that of the contralateral limbs (1.03 vs 1.13Nm/
kg, P=0.006), and there were significant difference, in the average peak torque, max repeat total work, total
work and average power. At 30°/s there was no significant difference in peak torque of hip abductor between
the groups (1.15 w»s 1.35 Nm/kg, P=0.056), but there were remarkably differences in average peak torque, aver-
age power, max repeat total work, total work (P<0.05). At 60°/s only the peak torque of hip abductor in pa-
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tients with KOA was observably lower than control group (1.03 »s 1.25Nm/kg, P=0.032).

Conclusion: Patients with KOA exhibited lower peak torque, work capacity and efficiency of hip abductor of

the mainly involved limbs than the contralateral limbs, and exhibited lower peak torque, work capacity and effi-

ciency of hip abductor than healthy controls.

Author's address Dept. of Rehabilitation Medicine, Peking University Third Hospital,49 North Garden Road,

Beijing, 100191

Key word knee osteoarthritis; hip abductor; isokinetic strength; peak torque

5715 B 5219 & (knee  osteoarthritis, KOA )&
W B AR WL R R R R AT G RN .
KOA )9 [ Z Rl Z K, A=W 7 2 R R 3% 7 32 31 ¢
T, NI g 72 Ak B AT 32 24 e e Sk
WLRAHSE , 3 AFE R B9 & B, KOA S 3 201 T Hh i
KB IS S IR A B ERT A
W9 &I KOA B EH M AN RN N FE . Ahif
FE B RIS B 0T 9 B A e LA
W74k, o KOA BE I IRIT IS

1 M&EFE
11 X%

WS BRI T At T R — R B e A Bt
1112, AR UE : OFF G 5 B RN 723 1995 4E 1l
TE T B T RIZWIn i ; Q4 =454 ;)
JE S IR VAS T3 =2.0 70 s @B iR 48 BERC &
56 KA

HeBR AR UE : OF 4 =70 % ; @ B H A S8 ILA
YIRE , IE B 0 CEITAR G BTS20
15 A g 55 QLA R T LA ) 0 R
PRI B2 R G - WA RE R S | TR sl Ty
N TR BT WO PRIRIG sh 32 R W
PN SRR BRI T 5 (DT 4 8 HEAT 2R GeAb s 5 ]
FEL LA Y2 s A LA™ F b o sl LAt R 28
AR S AR -

TR BRZE AR 515 KOA B85 AV L 1Y
TCMRTAT BT R A AR . A28 R
[ fE St
12 BIRAE

WX R AL : OBERFEAE B @R VAS
TERE PR s Q)78 P L8 KW RN 22 o H R i ok
7 4% ¥8 %0 (The Western Ontario and McMaster
University Osteoarthritis index, WOMAC) ¥t ; @

1110 www.rehabi.com.cn

F F Biodex 2 5 7 55 3 g &k O 45k R 4t 4
(Biodex E=J7 bl A, SE ) 58 s 4 e W5 s AL
Friiak (B 1) IR UF < AR 0°—40° , 1k
30°/s,60°/s, iz SR EL 5 K, Feilb AT 300/ i, J5 itk
11 60°/s MR, A 7] 3 BE I8 2 ) AK U8, 30s. &k
KOA 22 WU & 99 , A I 5 H O DR 5 5 g — 0 Ay
Sy

1 BRSMNRAEFZRAL SN

N FE b < A% IE R T )5 19 06 77 4 (peak torque,
PT)(Nm/kg) , 1§ J1 59 (Nm/kg) , “F-3 312K (aver-
age power, AP) (W/kg) , B X Fe A 82 (max rep
total work) (J/kg) M 3 (total work, TW) (J/kg) .
13 Gt

KOA 4 5 1E 8 X R W48 B iy IR
BMI. S5 L MRS SR A5 5 B 250 A1, Sk kST
FEA K3 . KOA 2 F2 B M-S e il | T4 ) B AL
S5 A A0 25 AL 7 I 2 SRR T E X A A ¢
R SEHLIRZE R, SR B A LS
KR P 250 A5 IE 12 3l A FE B2 . KOA 4L
TE KT HRZ R A B LR Fisher KRG 55 -

2 R
gl A KOA H 35 23 4], 1E & XF R4 14 f]



PHGEE T 4L 201348, 55283 5 1200]

KOA 41 5 1F 5 XF BEZLAF S PR BIAL B L L B A
O OBMI LR E 2R (3R 1) KOAHL 11 44
S A, 12 G400 AR, TE R AL 13 B4
WA EFAN 1451 220 A LA

KOA 41 F #l VAS #7434 5.0+1.7. A41KOA
B % WOMAC- 43 4 20.4+11.7, WOMAC- ¥ i
4.8+2.3, WOMAC-1EA# 2.1+1.4, WOMAC- fiE 32 B
13.5+9.4, A4 KOA [ Ay b BEACR R A e
ZIR

SEHL I KOA 2 41 J WL 30°/s U6 3 4
UEE T IS L BRI AT A P AN L e 3 A k2 P 2

S, F BB /N 5 60°/s B BT AT WSS AR A 2
SRS 5 2/ N T (2 2) o

1E 5% B ZH 5 A0 R HIL 30°/s . 60°/s I F 4 |1 g
FEE S B AT S S SN L A
ToREMEZES o U5 X RSN (A A
EMH . KOA 4 3 B 5 IE# X R e (3R 3),
30°/s W 7 RE T S PR 25 S 5 W R A(EL TR %
AR A S B T AT B 2= R KOA 4 /&
B /N T IR B X IR . 60°/s 16 1 KOA 4
4 2 /N 6 B A 0 X BT R R 17.6%,
HARR 25

*F1 KOAA5EEXBRA—FENSIT (acs)
KOA % A R 2 P
1% 23 14
e B () 20:3 12:2 1.000
TR A A7) () 11:12 13:1
(D) 56.2+5.2 53.2+4.6 0.084
B (em) 162.7+7.4 161.4+4.4 0.532
A HE (kg) 65.8+10.1 61.24£9.6 0.179
BMI(kg/nf) 24.6+2.9 23.442.9 0.230
R2 KOAAFMLLELER (x£s)
FAEM(n=23) FHill(n=23) Pia
30°/s
1% 7796 (Nm/kg) 1.15+0.28 1.22+0.29 0.039”
U4 (Nm/kg) 1.02+0.27 1.08+0.28 0.028"
X% (Wikg) 0.34+0.10 0.36+0.11 0.063
PR A (k) 0.53+0.01 0.55+0.01 0.029"
B J/kg) 2.32+40.07 2.54+0.07 0.067
60°/s
14 F1%E (Nm/kg) 1.03+0.28 1.13£0.31 0.006
g 1R 4(E (Nm/kg) 0.94+0.28 1.01£0.29 0.023"
EEITIR (Wike) 0.52+0.18 0.58+0.18 0.009?
B A (k) 0.47+0.01 0.51+0.01 0.008?
B Uke) 2.18+0.05 2.35+0.05 0.024"
W A . (DP<0.05;@P<0.01
#3 KOAAFEMEEEXRALEKER (x£s)
KOA M 1O AR Pl
(n=23) (n=14)
30°/s
U J3%E (Nm/kg) 1.15+0.28 1.35+0.31 0.056
U1 (Nm/kg) 1.02+0.27 1.20+0.20 0.050"
SR (Wikg) 0.34+0.10 0.41+0.08 0.033"
PR AT (J/kg) 0.53+0.03 0.62+0.03 0.032"
B3 J/kg) 2.34+0.13 2.82+0.16 0.029"
60°/s
U 14 (Nm/kg) 1.03+0.28 1.25+0.28 0.032"
I F 5 H4(E (Nm/kg) 0.94+0.28 1.07+£0.16 0.072
TR (Wikg) 0.52+0.18 0.57+0.14 0.410
PR AR (J/kg) 0.48+0.02 0.55+0.03 0.074
B Uke) 2.18+0.12 2.51+0.15 0.095
HIEH R4 L DP<0.05

www.rehabi.com.cn 1111



Chinese Journal of Rehabilitation Medicine, Dec.2013, Vol. 28, No.12

3 iTig

RS T i A A W A ML A B IS
K IUAR ZIEATH , W EIR R B E BRI L5
GRS S WO BN )5 56, Ik
I KOA 35 AT T 80 1 % S s 2 A e 7
(RN 5 SVE TR NI WA NSyl X f R A S INTT]
R I AR RO JE LT B & 1 4 L4
R TETRRE PR B LA 55 019 TRl LU PA) PT e ol 4 4 T
IR BRUIR TETRR A T B A1 TR ST I AN 7 A 43 BiC A
HEAEM . Et, 58T AfTTEHE 2 KOA B
i S LA I A R e C i o8 S P o3 R 1
A J WX 4 3B e e A A, B L
S TR A 3 AR A EE A 5 IE R AT S
SN L AR EE 2028 3 AR fE B PEZh 6 F5 K
Y HII KN 37 A TE TR B R

TE KOA B E MM NN 5, H A Costa
RA ZEI 5 T KOA & XU 41 ' LI Sy, (R
PEAT AU FE 85, 2 53 ) 5 1 IR AT T L
Bo MR EAAEANRZE S IWIRTEE N 1T A &
XFEG SIS E o Rk 1 KOA s 2k B A&
I, FRA TR FLAE R ASE B 19— 0 oA = R, Eb A LAl
SMENEFHNLT o EH AT RV =i 5
EOL AN 22 50 A a2 B 2", Toyonaga T 55674 #1
TR A DG4 T AL PR 06 7 R Al A G g 12
5t ARBFIT KR BAE X IR N R LSS AL
PN TE B 2% 22 5%, (H KOA 47 1E B & 1E 2= 5,
F= AR SN UL B0 %, 1561 KOA B X
AAEE PR ™ B AN [T, 58 S0 2 LU g B i e
AN [R) R S i PR A 1) — D 1 S UL T T
HONH . Friel KZES% SR SE T H4 o 1 I sk
A1 R UL T B AT T 0, 3o 2 5y — AT i O
3 S5 R MULAE A R LU PAR) 3 e 5 X I ik 553 1 461

KOA £H %5 1F H X 08 20 41 18] e 55 25 3R 30°/s 5
60°/s AN AHF] , 3% 5 AN 7] A7 R LA 4 S e i
KT 22 540 5%, AR | KOA 41 /M LA
JUL 3 2658 0E % B 55, 5 DA o 4 R AR —
. Sled EA %" % Bl KOA 2H %5 41 J& JIL 60°/s I 7
BB AR T IE B X IR . Costa RA 2545 25 4]
T KOA 25 151 B KOA FA BE 1 3 %k BE 2H 5 ¢
TR FENLA SN, & BLKOA 44N JILig 71 5

1112 www.rehabi.com.cn

T IEH X B84 . Hinman RSZE!9 % 1 KOA 41
15 A1 Je LS5 LT 58 5 BRZH ik 2 24% . Baert
TA 2500 0 b ) KOA 55 K B0 8 2 o L 45
KA E/INF X RRA
AT R I KOA AN IAEH LT TR,
H ¥ A R I s S UL 242 16 5 KOA Z [|] 1Y
WREXR, DI L& BLHANE UL T BT R
KOA #FJE iy 45 5, LA 54028 8 16 3k
SRR LA S I AL g 2S5 40 O 6 1
W AT I —HAIESE . HEANRIL & FREn]
e 2 ME KOA YERE . Chang A Z5U9E— 01y 1
18/ A B R REYER 5T o & B TR N EE 1 R T
AR REAEZE KOA HEJ , sX FiE FAE 25 JRAR 1S 1t
S GPATEREE OGRS RN B
J& 55 OA St OA SEMR G RAEAE , INTEME ST T
T30 1A B R KOA HE R JAL I s ik 2>
42%—52% , AE % 43 BT FLAIL ] 5 85 A0 J L 4E +5 - 721
NARTFRaEVEA o AT SR AN ILC 118
YR AR R, B A AR, B AR
B S P R S ST, B X A i B AR
ST D I 8, S SO IR R K, ey
TGN, B R H Rk AL T 2
B 22 TR AIT ST S (9 % BRI 0 — IR S
RSN ML N % 5 KOA Z [a] K R 5C &
RN A, R R LR ) ELARHIL I 1 RS 4 L (HE
AWFFE SN UL I 25 0] BERBZE I OG5 9K
S G R IIRES S L, Sl R I TSR
WL N Zr, 456 e U Sk L) 2 DI 250] 8 2 B8 4 b
G2 KOA BE O Rk IF el oy Be .
AHIFFE 6 I KOA BB 5 FR A o0 Jj JILA5 s AL
FIREXF IR s KOA FE & i/ M e ILAE SR LT ¢ 0 &
X REZHDESS . AL KOA B R IRYT I, #EA T ob
JR WL I et A B U Sk L el 25
AMFFEIRAFAE— 2 SRy BRI BEAS B /) s 5
KOA JB#E R KU ReZ R e rp i . vk —2 4
KBEA T, AR i PR ™ T A P % D) R A2 BR AR P 2R 1 7
IYIZHT R AN LS KOA B e
PR MINBERI R R o BN EE A IR 0T
JULH B4 2 i — DR R S LS KOA Z A AH B
YEFIBLR -



PREIGE 4L 20134, 55085 5 121]

S 3Lk

(1

(2]

[3]

(4]
(5]

(6]

(7]

(8]

[9]

[10]

(1]

Astephen JL, Deluzio KJ, Caldwell GE, et al. Biomechani-
cal changes at the hip, knee, and ankle joints during gait
are associated with knee osteoarthritis severity[J]. J Orthop
Res, 2008, 26(3):332—341.

Miindermann A, Dyrby CO, Andriacchi TP. Secondary gait
changes in patients with medial compartment knee osteoar-
thritis: increased load at the ankle, knee, and hip during
walking[J]. Arthritis Rheum, 2005, 52(9):2835—2844.

Hunt MA, Wrigley TV, Hinman RS, et al. Individuals with
severe knee osteoarthritis (OA) exhibit altered proximal walk-
ing mechanics compared with individuals with less severe
OA and Arthritis
(Hoboken), 2010, 62(10):1426—1432.

Har Az A M) A st R AR HE ik, 2008.131—132.
Costa RA, Oliveira LM, Watanabe SH, et al. Isokinetic as-

those without knee pain[J]. Care Res

sessment of the hip muscles in patients with osteoarthritis
of the knee[J]. Clinics (Sao Paulo), 2010, 65(12):1253—
1259.
Afzali L, Kuwabara F, Zachazewski J, et al. A new method
for the determination of the characteristic shape of an iso-
kinetic quadriceps femoris muscle torque curve[J]. Phys
Ther, 1992, 72(8):585—592; discussion 593—595.
Toyonaga T, Kawashima K. The measurement of muscle
strength in the hip joint expressed by the octagonal diagram
[J]. Fukuoka Igaku Zasshi, 1992, 83(9):348—351.
Friel K, McLean N, Myers C, et al. Ipsilateral hip abductor
weakness after inversion ankle sprain[J]. J Athl Train, 2006,
41(1):74—78.
Sled EA, Khoja L, Deluzio KJ, et al. Effect of a home pro-
gram of hip abductor exercises on knee joint loading,
strength, function, and pain in people with knee osteoarthri-
tis: a clinical trial[J]. Phys Ther, 2010, 90(6):895—904.
Hinman RS, Hunt MA, Creaby MW, et al. Hip muscle
weakness in individuals with medial knee osteoarthritis[J].
Arthritis Care Res (Hoboken), 2010, 62(8):1190—1193.
Baert IA, Jonkers I, Staes F, et al. Gait characteristics and
lower limb muscle strength in women with early and estab-

lished knee osteoarthritis[J]. Clin Biomech (Bristol, Avon),

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

2013, 28(1):40—47.

Simic M, Hunt MA, Bennell KL, et al. Trunk lean gait
modification and knee joint load in people with medial
knee osteoarthritis: the effect of varying trunk lean angles
[J]. Arthritis Care Res (Hoboken), 2012, 64(10):1545—1553.
Bechard DJ, Birmingham TB, Zecevic AA, et al. Toe-out,
lateral trunk lean, and pelvic obliquity during prolonged
walking in patients with medial compartment knee osteoar-
thritis and healthy controls[J]. Arthritis Care Res (Hobo-
ken), 2012, 64(4):525—532.

Linley HS, Sled EA, Culham EG, et al. A biomechanical
analysis of trunk and pelvis motion during gait in subjects
with knee osteoarthritis compared to control subjects[J].
Clin Biomech (Bristol, Avon), 2010, 25(10):1003—1010.
Hunt MA, Birmingham TB, Bryant D, et al. Lateral trunk
lean explains variation in dynamic knee joint load in pa-
tients with medial compartment knee osteoarthritis[J]. Osteo-
arthritis Cartilage, 2008, 16(5):591—599.

Bennell KL, Hunt MA, Wrigley TV, et al. Role of muscle
in the genesis and management of knee osteoarthritis[J].
Rheum Dis Clin North Am, 2008, 34(3):731—754.

Chang A, Hayes K, Dunlop D, et al. Hip abduction mo-
ment and protection against medial tibiofemoral osteoarthri-
tis progression[J]. Arthritis Rheum, 2005, 52(11):3515—
3519.

Thorp LE, Wimmer MA, Foucher KC, et al. The biome-
chanical effects of focused muscle training on medial knee
loads in OA of the knee: a pilot, proof of concept study
[J]. 7 Musculoskelet Neuronal Interact, 2010, 10(2):166—
173.

Bennell KL, Hunt MA, Wrigley TV, et al. Hip strengthen-
ing reduces symptoms but not knee load in people with
medial knee osteoarthritis and varus malalignment: a ran-
domised controlled trial[J]. Osteoarthritis Cartilage, 2010, 18
(5):621—628.

Powers CM. The influence of abnormal hip mechanics on
knee injury: a J Orthop
Sports Phys Ther, 2010, 40(2):42—51.

biomechanical perspective[J].

www.rehabi.com.cn 1113





