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The correlation between knee muscle strength and bone mineral density in elderly patients with
knee osteoarthritis

XI Jing"?, ZHANG Qing®, WANG Li*, YU Xiang'~

1. Department of Neurology, the First Hospital Affiliated to Soochow University, Suzhou 215006

2. School of Nursing, Soochow University, Suzhou 215006, China

* Corresponding author: YU Xiang, Email. yuxiang@ suda.edu.cn

Abstract; Objective To study the correlation between knee muscle strength and bone mineral density ( BMD) in elderly knee
osteoarthritis (KOA) patients. Methods The knee muscle strength and BMD of elderly KOA patients were measured respectively
by multi-joint isokinetic force test and training system and dual-energy X-ray bone densitometer. Then the relationship between them
were analyzed. Results (1) The peak torque ( PT) and PT/body weight ( BW) of the extensor knee muscle on the main affected
side of elderly KOA patients were significantly lower than those on the opposite side. (2) Some indexes of bilateral knee muscle
strength in elderly KOA patients were correlated with BMD. In the isokinetic and constant speed mode, the PT of knee extension
muscle was positively correlated with total hip and L1-L4 BMD. The PT of knee flexion muscle was positively correlated with
femoral neck, total hip and L.1-L4 BMD. (3) There was certain correlation between the muscle strength of the main affected knee
joint side and BMD in elderly KOA patients. In the isokinetic mode, the PT and PT/BW of flexion muscle were positively correlated
with hip and femoral neck BMD at the main affected side. In the isokinetic and constant speed mode, the PT of knee extension and
flexion muscles was positively correlated with L1-L4 BMD. Conclusion There were correlations between knee muscle strength
and bone mineral density in elderly KOA patients. Exercises that strengthen knee muscle strength, especially knee muscle of the main
affected side, may improve hip, femoral neck and lumbar spine BMD, therefore preventing osteoporosis.
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2.1 24 KOA B3 — 5
AR I AR TR X 5 42 ], o 5% 13
(31.0%) , 21t 29 #1](69.0%) , REEHFE KOA &

FVBIEMAAL X B2 HRL KL% R 1 9y
BE 10 A(23.8%) .29 8 A(19.1%) .3 4% 15 A
(35.7%) 449 A(21.4%) , 24 KOA BE i
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Table 1 General information of elderly KOA patients (x+s)

) /Y B /m RE/ kg R EER (kg/m’)
K 67.38+4. 86 1.60+7. 89 65.36+10.96 25.43+3.89

I 67.46+4. 37 1.69x5.43 74.82+9, 58 26.23+3. 61

k'S 67.34£5. 14 1.56+5.17 61.13+£8.73 25.06+4. 02

2.2 BAF KOA & T NLA S K
TEAS PR B0 A SR AR, B S OB R JE I AL

R X e g AL A R A AT IR LR A X 0 g o R IE

BN, AR ARAR B N AR IE S A o DRSS R

TN, R GEEE T, B £ B R R
KEHE X 0 ) 46 38 B R F X (P <0.05) 5 JE AL
BMHE, UM TR DSEEREZRFTR TR X
(P>0.05), W& 2,

2 B KOA BF MM BRFKTT ML) KT [2xs , M( P, , Py ) ]
Table 2 Bilateral knee joint muscle strength level in elderly KOA patients [xxs, M( P, ,P,;) ]

W a A= ECE B F B XA t/Z {8 P1E
FRMEL i AL LR
72.3231.2 70. 6+33. 1 77.9+37.9
PT(N ’ ’ > ~3.307" ) o
(Nm) 66. 4(54.5,85. 4) 62.3(52.9,80. 4) 72.7(57.7,90. 6) 3.307 001
1.1=0. 4 1.1=0. 4 1.220.5
PT/B kg s s ’ _ b o
/BW(Nm/ke) 1.0(0.9,1.2) 1.0(0.9,1.2) 1.1(0.1,1.3) 3.357 -001
JE LA
47.3224.1 46.1£24.9 48.5+24. 4
PT ’ i i - b 135
(Nm) 42.6(28.8,57. 4) 37.6(25.8,61.5) 37.6(25.8,61.5) 1.494
PT/BW ( Nm/kg) 0.7+0.3 0.700.32 0.720. 3 1. 387° 173
A A5 L LA
62.3+23.8 58.3123. 1 66.3+26. 1
PT s ’ ’ _ b wk
(Nm) 57.1(44.2,78.2) 55.0(40.1,73.9) 55.0(40.1,73.9) 4.024 - 000
PT/BW ( Nm/kg) 0.9+0.3 0.9+0.3 1.0£0.3 -4.082° . 000"
Ja LA
41.7+18.0 40.5£15.9 42.9£20.9
PT . . . - ) '
(Nm) 35.9(30.9,46.2) 36.7(29.1,49. 4) 36.7(29.1,49. 4) 1.694 090
0.6=0.2 0.6+0.2 0.6+0.2
PT/BW ( Nm/k ’ ’ ’ ~1.619" .105
(Nm/kg) 0.6(0.5,0.8) 0.6(0.5,0.7) 0.6(0.5,0.7) 1.619
Hora BN HEAR ISR b WX AR A Wilcoxon BRAG R £5 R . TARM S WAL, ™ P<0.01,

2.3 EFEKOA BHBFEENBELSRE M -8 25 BMD 47 (0. 80+0. 14) g/em’, Z4E KOA
24 KOA i3 L1-L4 BMD 3 (1.06+0.24) g/ B35 F 0 5% #E BMD DL K Ik BMD 3¢ i 3 2
em’, XU #5275 BMD % (0.89+0.16) g/cmz,ﬂ B, LzE 3,

R3I EFEKOA BEBEEMELR (xx5)

Table 3 Results of bone density measurements in elderly KOA patients (xts)

i¥ha WU/ ( g/ em®) FHEM/(g/em?) X/ ( g/ em?) /7 1 P
i 0.89+0. 16 0.89+0.16 0.89+0. 16 -0. 632 0.528
g 0.80+0. 14 0.80+0. 14 0.80+0. 14 -0. 306 0.759
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B AH OC O% 28 < K SOOI BB 5 55 BMD | Jie & 351 BMD L &%
L1-L4 BMD Jp 5 5 854 | &5 AL 30T UM ik 2L &
i B JULARE F U 3 R LA R AR AT U g FEAE AR S o A o 45

REW, 5B RTT BMD AR T8RN 55
AR U, 1 JUURRE 0 0 A LA R s e UL AR 06 g
50U S BMD R E AH S B4 B o8 - SF K
ST, LRI D 5 L1-14 BMD £ IE
FH O BHE HR A - S AT il L B i B LR
W5, W 4.

F4 2 KOA BERMMBCTIA RS S HEMHLEXR

Table 4 Correlation between bilateral knee joint muscle strength and bone mineral density in elderly KOA patients

N A el ) SR AT (RU)
R LB L LB AL
PT PT/BW PT PT/BW PT PT/BW PT PT/BW
LA 5% 0. 403 0. 299 0.335° 0. 267 0.344" 0. 226 0.326° 0.218
L 0.360 0.319 0.340°* 0.276 0.288 0. 187 0.328" 0.228
L1-1L4 0.367" 0.264 0.357* 0. 249 0.372° 0.204 0.309 " 0.125

.7 P<0.01, " P<0.05,

2.4.2 BAFKOA BEEEMTHRIA IR S TH
MM AR R S ZAE KOA BE LB MEs ey
HHLL N L1-L4 BMD 535 55K SR E &
TS F Aok JR A % St J JUILREE e 1) 6 DA B AR R D44
ARG M. SRR, 5 £ R MHEET BMD &

TEAH SR B 48 b D « S RS ST i LR e 3 4 LA B
A XU 1 5 5 5 T SR B 5 BMID 2 IE AH 5K B4 AR
o+ A AT S IR LA 0 7 R LA M AR X 0 T 5
L1-L4 BMD 2 IEMSCHI AR 0 K AU
o B LA K e PR LA D T R LR S

RS EEKOABEEBMBEATIKWAESBEERNMLXER

Table 5 The correlation between knee joint muscle strength and bone density at the main affected side in elderly KOA patients

SRER(ERMN)

R (LB W)

AR HRAL BMD A 1 LR JI B LR A 1 LR JI LR
PT PT/BW PT PT/BW PT PT/BW PT PT/BW
T 0.296 0.304 0.271 0.226 0.291 0.244 0.441* 0.389"
I BB A 0.177 0.187 0. 203 0.185 0.224 0.241 0. 400 ** 0.399*
L1-14 0.353" 0.224 0.371" 0.259 0.337* 0. 169 0.370" 0.186

" P<0.01, " P<0.05,
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3.1 B4 KOA B E T BNLA ) &K V4047
AT BB TR EMN, 2 5E M
B0 35 B L P S e DU Sk JUL R B 48 LT . AR B 5T OE
£l T4 KOA BE T BB Y Sk AL LA K i 28 L ey
WTE . W2 ORI C B BE S, KOA BE T
LA B B AR T IE# R E A, friEs”
B 7R EE AR B4 (1.35+0.43)
Nm/kg, % (0.98+0. 18) Nm/kg] 5JmBENLEE] 5B
#£:(1.13+0.36) Nm/kg, & %:(0.76+0.26) Nm/
kg ] B9 SR AL T 7K AR B 5T 2 AF KOA B 35 55 B
X T BIL A7 KT B A F % K, Tan %5 7R B
% AR IESE KOA f838 T T e e LA 4 4 I 5
W SRR 2 R R, LD T R PR R OGN g AR

SRR IE SR R E A G, RBTS LR
IR, A KOA B35 BAONF LR TGI8 75 %5 K
A5 2K 5 AT XS G 0 1 R o 068 3 4 L 2
B S AR RS, K 0 BTS20 T Oy 7 5 4 — 0 ot i JUL 3
HE XL A1 955, X — 55 R 5 T RIS B B
A PIRR R A R R R, BATIR IR EH T
SR X R I WL UL 1 KO 4 25 S, % i DR R T
Bt 5 2 AF KOA &2 LA 15 0 RE ILRE AL 10 °F
AR EA X, M NUEENL ) R 19 8 2 B & oK T Ji e
JILRE , B KOA i R X Tt J UL TRE 9 5% ) O Oy ™
Patsika % " 4RiE TIX A AR B, KOA &
R WURE 5 M URE i 7 4 B B0 (H/Q) 3%
BT IE A HE A H/Q S R R R I 06 L
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WL 7 I R T A [ o e S 4 R 1 0 F e o
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