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AGE- AND BENDER RELATED DIFFERENCES IN KNEE EXTENSION
TORQUE AND LAG EXTENSION POWER

MasaNOBU TacHI, JuNicHI USHIYAMA, MASAE MIYATANI, SHINYA KUNO,
HiroAKl KANEHISA and TETSUO FUKUNAGA

Abstract

This study was aimed to investigate the influences of age and gender on isometric muscle torque
and explosive muscle power output with reference to muscle volume. A total of 177 healthy subjects
of both genders were divided into four groups according to their age and gender : 46 young men
(22.0£3.2yrs), 43 young women (22.7+3.3yrs), 46 elderly men (71.2+4.3 yrs) and 42 elderly
women (72.7+4.5yrs). The maximal voluntary isometric knee extension torque of the right leg (hip
and knee angle at 90 degrees) and the power of bilateral leg extension in sitting position were mea-
sured. The ratios of both torque and power to muscle volume, estimated using ultrasonograph
measurement, was calculated (torque/MV and power/MV respectively). Torque was significantly
less among the elderly than among the young for both genders, and among women than among the
men for both age groups. Significant age-related differences were evident even in terms of torque/
MV, but the corresponding differences between men and women disappeared. On the other hand,
power/MV showed significant age- and gender-related differences, and the age-related difference
was larger than that for torque/MV. These results suggest that age- and gender-related differences
in power are more noticeable than differences in torque and that these differences are not simply
explained by differences in muscle volume.

(Jpn. J. Phys. Fitness Sports Med. 2003, 52 Suppl : 141~148)
key word : torque, power, muscle volume, aging effect, gender-related difference
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Table 1. Physical characteristics of each subject groups.
Variables YF YM OF OM
Number 43 46 42 46
Age (yrs) 22.7+33 22.0+£3.2 72.7+4 .5 71.244.3
Height (cm) 158.8+£5.7 # 172.4+5.8 *# 149.6+5.1 161.7£5.5 *
Body mass (kg) 51.946.1 65.9+9.0 *# 52.8+73 59.0+£6.5 *
Muscle thickness (mm) 46.6+£7.0 # 53.5+£5.4 *# 37.7+£7.2 41.0+4.7 *
Thigh length (cm) 36.8+1.7 # 40.2+£2.0 *# 33.9+1.7 36.5£1.9*
YF, young female group ; YM, young male group ; OF ; old female group ; OM ; old male group.
Values are means £ SD. *, significantly larger in male than in female within the same age
groups ; #, significantly larger in young than in old within the same gender.
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Fig. 1. Comparison between subject groups on esti-

mated muscle volume. *, significantly larger in
male than in female within the same age groups ;
#, significantly larger in young than in old within
the same gender.
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Fig. 2. Comparison between subject groups on max-
imum knee extension torque (A) and maximum leg
extension power (B). The meanings of the sym-
bols (*, #) are the same with Fig. 1.
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Fig. 3. Comparison between subject groups on max-
imum knee extension torque (A) and maximum leg
extension power (B), divided by muscle volume.
The meanings of the symbols (*, #) are the same
with Fig. 1.
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Fig. 4. Relationship between muscle volume and

maximum leg extension power.
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