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Physiological Characteristics of Elderly Elite Athletes
AJISAKA Ryuichi, MUKAT Naoki, SOMA Rika and NISHUIMA Takahikoe

It is well known that regular phyvsical aclivity prevents the deeline of exereise capacity
with aging. [Howoever, it 15 unclear whether this benefit is true for elderly people over 80
vears of age, The purpose of this study was to identify the physiological characteristios of
elderly subjects who possessed high exercise perflormance.

The subjects were cdderly ehite athletes ranging in age from 80 (o 86 years, Al elderly
athletes had tramed lor long periods and participated in national and international sporis
compelitions I various evends. Sonie elderly athletes held the world records in omaster
events. The isokinetic strength, femoral cross-sectional arca (CSA), maximal oxygen uptake
(VOumax), bone mineral density and fitness level were measured in afl efderly athletes,

The isokinetic strength for both knee extension and flexion in the athletes was higher
than that of vntratned elderly subjects, especially at a higher speed level (300 deg/see).
There were no significant differences in the femeral CSA measured by magnetic resonance
imaging between the elderly athletes and untrained elderly subjects. VOumax in the elderly
athletes was similar o the values in controls from 50 Lo 59 years of age, The clderly athleles
hiad higher bone mineral density of the lumeber and trochanter major than the untrained mew.
which corresponded to the values of young sedentary men. The clderly athletes recorded a
high score for the fitness test, espeeially in 10 meter obstacle walking, 6 minutes walking
and sit up tests.

These resulls suggest thal the elderly elite athletes have excellent physical {itn.{-sx and
that physical training prevenis 1) loss of the number of motor unit, 21 decrensed VOamax,
and 3) decline of hone mineral density with aging cven in subjects over 80 years of age.

Key words: aging, elderly athlete, isokinctic strength, muscle cross-sectional arca, hone

mineral densily, lilness test
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Table 4 Bone mineral density of elderly athletes.
__ felem)
. Collum femoris Femoral ward triangle T"fﬂfm_tﬁijmjm'
Subject Lumbar Left Right Lot Right Loft ,w_,,Riif-fh[ -
A 1.333 (.864 0.829 0482 0.506 0737 0.746
B 1.083 0910 0.903 0.687 0.689 0.849 0.874
C 1.353 0.854 (.788 {.565 0514 0.782 0.779
D 1.256 0.819 0.944 0.602 (.726 (0.805 (.900
E 1.260 0.808 0.865 0611 0.669 0.736 0.770
F 1.220 0.785 0810 0602 0.660 0.799 . umTe
mean 1.251 0840 0.857 0.592 0627 (1785 0.807
SD 0.096 0.045 0.059 0.067 0.094 0.043 0.064
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Fig. 4 Bone mineral density of lumbar, colium femaris,

femoral ward triangle, and trochanter major

of elderly atheletes in present study. Values are expressed as percent of standard value in

Japanese old people.

Table 5 Results of “Japan fitness test” for elderly athletes.

. Grip Sit-ups Sitting trunk Opened cyes 10m walk with 6 minutes Total Fitness level
Subjeet strength . . foot balance  low hurdle walk . o
(times) flexion {cm) (point)  (A—~E)
{ksr) {sec) {sec) {m) -
A2 2 17 (9 28 (4 2 (1 50 (9) 635 (8) 33 C
B 31 ) 16 (8 40 (1) 23 (6) 54 {9) 754 (10) 44 A
C 30 ) 12 By 16 {2 1 {5 6.0 (8) 545 {6) 31 C
D 32 {4) 18010y 47 (9 120 (10} 54 (9) 730(10) 52 A
E 30 {4) 20 (10) 34 (6 79 {8) 50 (9) 590 (7) 44 A
Foo25 (2 16 (8 31 (5 14 {5 4.7(10) 676 (9) 39 B
mean  286(3) 165(8)  327(8) 41 5(7) 5.3 (9) 655 (9) 11 A
SD 3.3 2.7 106 412 0.5 80.7

Figures in parenthesis refer to point
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