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A CROSS-SECTIONAL STUDY OF THE SIZE AND STRENGTH OF THE THIGH
MUSCLES IN SEDENTARY 259 JAPANESE ADULTS
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Abstract

Thigh muscle cross-sectional area (CSA) and maximum voluntary isometric strength of knee
extensor and flexor muscles were measured in 97 men (20—65 years) and 162 women (20~69 years)
in sedentary Japanese adults. Each subject was assigned to one of five age groups (3¢, 4t 5th gt
and 7™ decade) . Thigh muscle CSA was estimated by our developmental measuring system using an
ultrasonographic device, which was connected to a PC for graphical processing. Muscle CSA for the
7" decade in men was significantly smaller than that for the 3'¢ decade. For women, muscle CSA
were no significant from the 3¢ to the 7™ decade. The isometric knee extensor strength showed a
significant decline with age from the 7" decade in men, whereas there was no significant change
with age in women. Isometric strength of knee [lexors in men showed a gradual decline from the
5 decade. The aging-associated reduction of muscle strength per muscle CSA in the extensors and
flexors started from the 6™ decade in men. It was concluded that the size and strength of the thigh
muscles begin to decrease simultaneously by approximately the 6'" decade in men, whereas there are
no change until the 7 decade in women.

(Jpn. J. Phys. Fitness Sports Med. 1999, 46 : 353—364)
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Fig. 1. Posture on ultrasonographic scanning.
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Fig. 2. Sample of ultrasographic image of thigh.
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Table 1. Physical characterisites of subjects. Whole Extensor muscle
Age Body height (cm) Body mass (kg) % Fat (%) LBM (kg) 300 . 100 = I i -
20—29 171.4+46.1 63.7+9.4 20.2+4.9 50.4+5.1 i r 1 I —
(n =49) I : I I I I
30~39 169.4+5.8 61.5+9.4 20.9+3.8  48.4%5.7 i Q é % § § ] 1
(1’1 — 12) - 50 = ? ? ? 9
Men 40~49 165.8+6.1 61.7+9.9 21,2448 48.245.6 o T
(n =14) 100 = - L~—*._.__J
50~59 159.8+4.8 65.9+8.1 27.8+4.8  47.445.0 _ n - : - 1
(I‘l = 7 ) NE 0
6069 164.0+7.4 64.1+8.6 21.9+4.3 49.945.7 = T T T T T ¢ T T T T T
(n e 15) @ 20-29  30-39  40-49 50-59 60-69 20-29  30-39 40-49 50-59 60-69
«
B
20—~29 158.245.0 48.7+4.7 23.8+3.6 36.9+2.5 ) Extensor & flexor muscles Flexor muscles
(n =64) : g 2004 . 100 =
n :‘,; I =S| =
39~39 160.445.0 53.24+4.8 25.9+3.7 39.343.3 2 I I i I I
b =
(n =16) S é I ’
Women 40~49 154.2+4.2 54.0+5.5 28.444.2 38.4+2.3 Q o o - ?
(n =20) 100 — 9 50 — El?
50~59 152.9+4.5 52.546.1 .  28.6+4.7 37.2+2.7 - — po—
= - R |
(n =35) : - i E ; O Women
60—69 151.3+5.2 54,0+6.8 30.345.1 37.5+3.5 p
= N + 1 p<0.05
(n =27) 0 0
‘ 1 1 1 I 1 I 1 | I 1
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