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Experimental Study on the Characteristics of Aging Muscle Loss in Middle-aged and El-
derly Women
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Abstract: Objective: To explore the characteristics of aging muscle strength loss in middle-aged and el-
derly women. Methods: 85 middle-aged and elderly women were divided into 3 age groups. 29 young
women were used as the control group. The whole-body muscle mass, hip, knee and ankle flexion and
extension, and 60° /s isokinetic muscle strength were measured by using the whole-body dual energy
X-ray absorptiometry and Con-Trex isokinetic muscle strength testing system. Results: The middle-aged
women in their 50 s showed significant muscle mass loss, and the lower limb muscle mass loss persisted
before the age of 70. The age-related characteristics of the lower limb muscle strength loss in the mid-
dle-aged and elderly women were the earliest manifestation of muscle strength loss in the hip joint. The
"turning point" of the rapid loss of lower limb muscle contraction strength was about 60 years old, and
and the loss of dynamic muscle contraction strength preceded the loss of isometric contraction strength.
The loss of isometric contraction strength of the three joints of the lower limbs showed a "hip-knee-an-
kle" pattern; The 60°/s isokinetic strength presented a "hip-knee-ankle" pattern after the age of 60. Con-
clusion: Elderly women's knee flexors may have a higher rate of muscle loss than extensors. The relation-
ship between muscle mass and strength loss reveals that strength loss precedes mass loss.

Keywords: middle-aged and elderly women; muscle loss; lean body weight; muscle mass; muscle
strength
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Tablel Basic information of subjects(X+SD)

HAEAL (n=29)

56~60 %/ 2l (n=28)

61~65 % 4 (n=28) 66~70 %41 (n=29)

RIS | % 24.49+1.73 56.86+3.80 63.40+1.47 68.68+2.01
B lem 161.91+6.88 158.81+6.17 158.40+5.16 156.30+4.33
NGy Ikg 56.07+7.53 61.48+6.80 57.92+7.67 56.46+9.54
ET-WYmin 164.70+92.65 230.36+208.66 254.00+149.83 236.90+187.24
BMI/(kg- m?) 21.36+2.39 24.46+3.12 23.09+3.00 23.09+3.69
T ETIW Sy 4 J8 58 8]
1.2 LRI ER | ST I 45007, i 5 7 IR i BROAR A7 | &Y

N7 FH 4= B U XURE X 268 % 4% (Lunar Prodigy,
2 [ ) %t 224k HEAT B R R o & Ay A . R
Con-Trex 453 AJL 77 ML A% (Physiomed , 1 [ ) %} 37 i
B BROCHY S 5 A 60°/s T A ULy AT
T, S e 2 R L R 5 4 06 4 I i A2 3 B
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Vi, 3k 2 20 AR 5 ming DL b S50 3™ 4 B T
SR AT S HEA BRIt Tl A B S8,
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AR SRS AR 56~70 & Bt AT IR, A S 56 Bk 1 4R
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Table2 Comparison of lean body weight in different age groups (unit: g/kg)(X+SD)

S AR 56~60 4 41 L 61~65 4 41 LN 66~70 41 LS . p
(n=29) (n=28) HIL (n=28) HIL (n=29) HL
£E LM 6439624615  601.77+29.8*  93.45% 599.88+30.99°  93.16%  596.61x42.03Y  9265% 972 <0.05
FE LM 61.44+4.56 60.92:+4.87 99.16% 60.02:¢5.24  97.69% 59.6+4.2 97.00%  0.80
THLM 215224158 186.67+9.414  86.73% 186.19+12.74*  86.51%  183.08+15.88"  8507% 3357 <0.05
SR LM 308.33x24.09  300.64:19.18  97.51% 300.35:13.44  97.41%  299.33:2332  97.08% 120
Z LM 30.16+2.39 30.04+2.61 99.60% 20.78+3.35  98.73% 29.63+2.34 98.24%  0.20
ZTFHE LM 106.97+8.47 93.38:4.674  87.30% 93.06+6.77*  87.00% 91.31+9.24Y  8536%  26.30 <0.05
ZESRT LM 15585:11.11  150.35:11.18  96.47% 150.46+7.58"  96.54%  150.38+11.2 96.49%  2.03
filiiLm  31.29+2.31 31.08+2.75 99.31% 31.05£2.93  99.22% 30.83+2.9 9851%  0.14
AT LM 108.25+7.68 93.4:477%  86.28% 93.14:6.36°  86.04% 9259+7.93Y  8553% 3483 <0.05
AT LM 1541121231 148.06+9.71 96.07% 147.39+9.92°  95.64%  147.27+12.217  9556%  2.54

LM B R A FR 20~30 % 45 56~60 % M L 22 ik B3, P<0.05; A /R 20~30 % 415 61~65 % 41 A H 22 Rk
B3 P<0.05; VIR 20~30 B 45 66~70 F 1A H 252 et i 2, P<0.05; J8i (R i He = SZUG 2 R E / 5 4R 408 4K < 100%,
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Figurel Lean body weight ratio of different age groups
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JWURE S T iR A A (56~60 B4, L 4R 65 & S B bud J83B 495 045 (P< 0.05) (3% 3), HAA ¢
1) 82% ,P<0.05) ; 1T IR LR 7F 61~65 DAL 2B R AL iR & AL RS R . 78 A=
IR (P<0.05); FROSDIBENRER SR A AE S AU R B B 8- R i R AR
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Table3 Comparison on flexion and extension isometric torque of three joints of lower limbs in different age groups
(unit: N - m/kg)(X+SD)

20~30 %4 56~60 % ZH WL 61~65 %41 ML 66~70 24 WL

ZE (n=29) (n=28) JIEE L (n=28) Jii (n=29) T F r
e 0.78+0.18 0.64+0.204 82.09% 0.63+0.22* 79.91% 0.55+0.207 70.66% 650 <0.05
i 0.74£0.28 0.61+0.20% 82.20% 0.60+0.24* 80.97% 0.49+0.19" 66.55% 555 <0.05
JE 0.61+0.16 0.55+0.11 91.37% 0.51+0.21* 83.26% 0.39+0.17" 65.07% 800 <0.05
Ji i 1.100.28 0.96+0.26 87.50% 0.98+0.36 89.36% 0.89+0.37" 80.77%  2.09

JE 0.67+0.24 0.63+0.21 94.72% 0.57+0.21 86.02% 0.53+0.28" 78.92% 1.75

JEH 0.36+0.05 0.30+£0.064 82.00% 0.26+0.07* 71.96% 0.24+0.07 66.67%  19.80 <0.05

H. AR 20~30 415 56~60 % AAH 2% FPE B2 P<0.05;A %R 20~30 4415 61~65 4 4 AH 125 Rk BE, P<0.05;
VIR 20~30 #45 66~70 S AR L 22 b B 2 P<0.05; LA Ji & He = rpB AR LA i 1 B ARLLILA J1 G HE 1] 100%

T VBROCTTS S A LTy (A LB A ) 35 38 B LR B I 1Y
oo ] :\ .- ZH [a) 22 50 (P<0.05) (% 4 K1 3), 3 LW e
90% T . —A— B

* - v Wi AL, B OCT R ILEY ) I 2R AR 56~60 & AF % Bt
——— Ty 55 2 W B 2H 45 B 5 2538 (P< 0.05) . 4 56 i UL

o f \*Ej X IRELHY 77.079% , M 15 (L% % I i) 80.24%,
£ A B3 56 LU 3 000 0k 2% B Be 2 1 10 2% S bk,
s AT A S UL 1 R R L TR, D AT
0] SECATD B3 0 58 Tl B 0 30 2 0 AT B0, S AT

0%
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Figure2 Isometric contraction strength ratio of different
functional muscle groups of lower limbs in different age

groups

RS BUADGF- 22 F RE S 3 EOC AT SRS I AL
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ELAT T i WUNL I A9 3B S A TR L, s I

SR LR AR, 2 60 % J5 F B e ILAE L
JI B T - 1 R AR

222 TH=%% 60°s &AM XK LR
TR =56 60°/s A5 LS g SRR,
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Table4 Comparison of 60°/s isokinetic muscle torque of three joints of lower limbs in different age groups (unit:
N -m/kg)(X+SD)

20~30 % 56~60 %/ NG| 61~65 % LA 66~70 & WL

ZE (n=29) (n=28) JIEE L (n=28) Jiat it (n=29) T F r

e 0.79+0.26 0.61+0.20% 77.07% 0.61+0.19* 76.25% 0.58+0.237 7288% 479 <0.05

i 0.52+0.23 0.49+0.21 94.79% 0.44+0.14 84.82% 0.4420.17 84.91%  1.08 <0.05

JE 0.64+0.14 0.59+0.21 91.40% 0.430.16* 66.97% 0.400.17" 6158%  13.36

T 1.12+0.20 0.90+0.184 80.24% 0.75+0.28* 67.11% 0.71+0.34" 63.45% 1331 <0.05
SR 0.56+0.23 0.54+0.16 95.25% 0.4020.20° 71.79% 0.41+0.207 72.16% 438 <0.05
JET 0.27+0.10 0.24+0.12 91.00% 0.21+0.06" 76.82% 0.20+0.05 75.00% 359  <0.05

. A FEIR 20~30 S 5 56~60 % HAH 2= ek 35, P<0.05; A 78 20~30 % 4H 5 61~65 % 4 AH L 2% Fo it | 3, P< 0.05;
V=R 20~30 #4145 66~70 & ARt 2= bk i 3 P<0.05; LA ) b = rR AR LA g i 1 B AR LA 7 4 9 L ] 100%
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Figure3 60° /s isokinetic contraction strength ratio of
different functional muscle groups of lower limbs in dif-
ferent age groups
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