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BWE: B BNEFLHR BXVARMABEERN T S5FHEOMHCHE, pe &I 58 E 5 % F BB KIE.
ik KA IsoMed 2000 % 3 A1 fy S 43X 42 a0t HEAT R B 60°/s(5 1K) A1 180°/5(20 1R ) BE (B L °15 & b i
o UAEEESHERMRE TR BMD 1T ER X, &8 1DS5REFBMD 2R FEMEI IR BXT
RAAEST T BRR R  (r=0.572,r=0.662,r=0.691) , BREFTMULLEXT H BEHME AILT F7(r=0.429,r =
0.667,r=0.617,r=0.509);2) 5 K% FBMD ERB EFHXN TR BXVWENBE B MULF S (r=0522,r=
0.526,r=0.525) BREFEAUBR R MBI S1(r=0.576,r=0.601);3) 5 Ward's =X 2 B FMKXAL K45 BT b
&R F3(r=0.536) ,BRCTWIBAL 71 (r=0.612) . & MREBEFELERBATHIA/NEE BN L HFEE S, R E
HREXTMAMBRXT BRI AR FRERTIES BMD,
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Correlation analysis between muscle strength of the lower extremities and bone mineral density
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Abstract: Objective To investigate the correlation between muscle strength of the knee and ankle joints in different angular
velocity and bone mineral density (BMD) in elderly women, in order to provid theoretical basis of strength training for improve bone
mineral density. Methods The eccentric and concentric contraction test on the dominant knee and ankle joints (60°/s, 180°/s) was
performed in 42 healthy elder women using isoMed 2000 isokinetic dynamometer. Correlation between the highest peak torque ( PT)
and dominant proximal femur BMD was analyzed. Results 1) The strength of knee and ankle extensors (r =0.572, r =0.429),
explosive force (r=0.662, r =0.667), the endurance of the knee extensor (r =0.691), ankle extensor and flexor r =0.617, r =
0.509) showed significant positive correlation with BMD of the femoral neck. 2) Knee flexor explosive force (r =0.522), the
endurance of the knee extensor and flexor (r=0.526, r =0. 525), and ankle extensor explosive force and the endurance of ankle flexor
(r=0.576, r=0.601) showed significant positive correlation with BMD of the greater trochanter. 3) PT of knee extensor and the
endurance of the ankle flexor (r = 0.536, r = 0.612) had significant positive correlation with BMD of the Ward’ s triangle.
Conclusion Enhancing the anterior muscle of thigh and posterior muscles of shank and paying attention to the endurance exercise of
knee extensor and ankle flexor may be beneficial to promote the BMD of the proximal femur in elderly women.
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W R EFEH X R 42 flfEREEFE
(FiR62.8+2.7% Hnfi] 13.2 4.6 4, 5
160.2 £5. lem, {&K & 55.3 +7.2Kg) . AANIRHE: F
REBRHEAEEIN, TREINES B 44 60 3 LU
b mE AR @ TR SRS SR
AEREA . HEBRARMAE . DB A8 FIE 3h A ;
KR AR ma B % A G2 W AE A Bl s
1.2 Fi:

121 ZEsALAMR  R I E - IsoMed 2000 %53
WL P RA, 3o B A4 32 il & L 3 M 347 60°/5(5 )
F1180°/5(20 ) i BRSCT Bl il Ho X
TEAL AL (ROM 2 80°) (BR 5% 75 B0 EM 3z ( ROM 2
45°) B ik s A, FE A X 2 E R T C
HETEE . WIAFTERHFT 15min B2 R G, 4%
RS D BT, BN B S R AR, SEHT
AN AR E LRXTEAE R M AE. 4
Prigbr A i S 5 (PT 5 M g BA B &R AN
J15EAE) FUL T 7 (ER 5 180°/s Ml AT 5 1Rl
W5JE S W AE) . o 60°/s F1 180°/s Il i
HES IR ZIAF X S FRE N

1.2.2 HHENRX.: EE Norland 7= XR ~46 XL
8 X & BMD W34, % Br A 324 3 #1700 B0 it
HiEw(BEEH Ward’s ZAX KEF)EFERN
R, ZHAEWERMH#HITS REFTBRELEAM, K

HHMREFIRERBN 1% ~2% ,Ward’ s =4
RIREZERBH2.5% ~5% .

1.2.3  EHSit . Spss17. 0 XM B 48 # 47 F ME
+ AR A UL S BMD BB AT E Rz
B ARG, AR BEKFE o =0.05,3EF B EKF
a=0.01,

2 HR

XA FEFITERI MG T EMIRG RN E
1~3, 1)FEEAEEHEK(60°/s ~180°/s) , FZ iRk
I BRC E AR R R, RN
BRINTFLEI 1R, PLRT S ER FIELE 0.62
~0.72 &) ; L H M ik B L s BMD IV & F >
KiEEF >Ward’'s ZfAX, 2) 5BEF BMD £ B &
A ML H8 b TG 15 feh L e XoF g 48 & ) AL
(r=0.572,P =0.036,r =0.662, P =0.030, r =
0.691 P <0.01),BR 5 L4 XF A7 (48 & J1 F0JE
LT 1 (r =0.429 P =0.042,r =0. 667 .P <0.01,
r=0.617 P =0.026,r=0.509 P =0.039) ; 5 K&
T BMD 2 B EHMH LU AR BT EIE LR .
JEALTE S (r =0.522 P =0.032,r =0.526 P =
0.022,r =0.525 P =0.020) , B %3 0 JLI8 & H1 A
JEMLE 5 (r =0.576 P =0.030,r =0.601 P =
0.028) ;5 Ward’s = fi X & B EMH KLU A5 : B
Ky L4 xt 1 (r=0.536 P =0.041) , BR3CT &
MLt H(r=0.612.P=0.022),
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Table 1 The resulis of PT and ER at different angular velocities of the knee and ankle

FEER & PT(Nm) B} PT(Nm)
LA it 7y & (i & i
60°/s 32.9+10.5 56.4+£13.8 11.5+2.6 27.9+7. 4
180°/s 27.9 £11.7 34.8+12.6 9.4+2.4 23.3 +£5.7
ER 0.62+0.12 0.67 +0.11 0.72£0.13 0.66 £0. 14
R2 FREREIER BMD &1
Table 2 The results of BMD in the proximal femurs
ﬂﬁ%éﬁ)\(g/cmz) j(??%(g/cmz) Ward’szﬁ[z.(g/cmz)
0.79 £0.12 0.68 +0. 14 0.61 £0.11
3 it #XHBEEFERMMME BE AKX, RIABU A H

FHAF A LB 4 BB P R 5
147, 3 o 8 9 L O e, A R
B OEECHE N L) B T A SR AL B B 4,
T 0 BMD A3 B . 30 A B S0 52 A (R LA

KW A& B & 38 o, i K 5 AL G B B AR
W, A 2N UL HR K 1 0 Bl AR R
#Or BMD $2 SR, BF 5T 3 ok B 9% 4 IR LAY
Xt F1 R S 1 AL 3 5 AR R £ BMD & 3%
o ABEFH HSFE UL RE I A R 535 LR FRAE
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F3 RRAFERAES BMD 5 BRCTIEHE JIAMW N ER S0 ER
Table 3 The correlation analysis among BMD of the proximal femur, PT, and ER of the knee and ankle
B & 60°/s % 180°/s # 60°/s B 180°/s # ER ¥ ER
ik B f# B fo [ f i fi [ f .
& & 0.213 0.572° 0.301 0.662" 0.237 0.429 " 0.218 0.667" 0.339  0.691* 0.617° 0.509"
KEF 0.177  0.416 0.522° 0.436 0.312  0.309 0.226  0.576"  0.526° 0.525° 0.601" 0.410
Ward’s =fjX 0.216 0.536° 0.289 0.526 0. 339 0. 299 0.311 0.446 0.412  0.309 0.612° 0.339

H:" F£/RP<0.05," R P<0.01
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EAEG BRXWEAMBEXTHABRE NS KET
BMD 2 B Z EMX, BXWHMNEX 15 Ward’ s
SHARERFIEMX, BAUEMESE AT
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LLEE B 5T A R 4 L LS TS 7, 48 %t ) FdR & T
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JRE &5 (e UL 1 5 A B 81 BMD JE B L 77 5 K5
FBMD BB FEMX, MBRXWENW LS5 BE
B OKFEFH Ward’ s =X BMD 9 E E F IFH
Ko BAREE AR AR sk UL /B8 B BE LR 7, 20
Z R R, A AR 0948 3 X 48 B R L %% BMD f —
ERRRER. AHARERTEZFENTEARIBAM
Al 515 BMD X R HE L,

G L RTIR g 2 4 2t KRR w0 B LA /NBR 5
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JE %7 X8 E BB Ly BMD AR EX ., B
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