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Physiological Characteristics of Elderly Elite Athletes
AJISAKA Ryuichi, MUKAI Naoki, SOMA Rika and NISHIJIMA Takahiko

it is well known that regular phyvsical activity prevents the decline of exercise capacity
with aging. However, it is unclear whether this benefit is true for elderly people over 80
vears of age. The purpose of this study was to identify the physiclogical characteristics of
elderly subjects who possessed high exercise performance.

The subjects were elderly elite athletes ranging in age from 80 to 86 vears. All elderly
athletes had trained for long periods and participated in national and international sports
competitions in various events. Scme elderlv athletes heid the world records in master
events. The isokinetic strength. femoral cross-sectional area (CSA). maximal oxygen uptake
{VO,max;. bone mineral density and fitness level were measured in all elderly athletes.

The isokinetic strength for both knee extension and flexion in the athletes was higher
than that of untrained elderly subjects. especiallv at a higher speed level (300 deg/sec).
There were no significant differences in the femoral CSA measured by magnetic resonance
imaging between the clderly athletes and untrained elderly subjects. VO.max in the elderly
athletes was similar to the values in controls from 50 to 59 vears of age. The elderly athletes
had higher bone mineral density of the lumber and trochanter major than the untrained men,
which corresponded to the values of yvoung sedentary men. The elderly athletes recorded a
high score for the fitness test, especizally in 10 meter obstacle walking, 6 minutes walking
and sit up tests.

These results suggest that the elderly elite athletes have excellent physical fitness and
that physical training prevents 1) loss of the number of motor unit. 2) decreased VO.max,
and 3} decline of bone mineral density with aging even in subjects over 80 vears of age.

Key words: aging. elderly athlete. isokinetic strength. muscle cross-sectional areas, bone
mineral density. fitness test
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Table 1 Phssical characteristics of elderly athletes.

Subject Agelyrs) Sports event Height tcm; Weight (kg) Fat{%)
A 86 Swimming 164.1 710 16.5
B 86 Track & Field 1610 57.1 146
C 80 Tennis 164.1 475 7.5
D 81 Kendo. laido 161.1 62.0 133
E 85 Track & Field (Jump) 1628 471 125
F 85 Climbing 1579 588 124

mean 838 1618 57.2 128
Sb 24 24 91 3.0
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Table 2 Isokinetic strength of the hip
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. knee and ankle joint of elderly athletes.

{(Nm)
Hip Knee Ankle
Extension Flexion Extension Flexion Extension Flexion
Subject 120 120 60 180 300 60 180 300 680 180 300 60 180 300
(deg-sec! tdeg sec! deg sec; .deg sec) (deg sec)

A 1123 933 1088 792 655 D21 296 424 184 110 339 426 298 491
B 99.3 702 1157 727 766 78BS 53V 618 201 100 102 560 217 174
C 72.1 685 - - 350 — - 132 M3 79 75 438 186 113
D 1048 70.1 87,7 D86 D235 352 396 297 17.2 94 91 428 206 127
E 1018 84.6 1016 570 322 419 430 446 156 104 83 369 161 157
F 1214 923 1117 1227 702 656 40 336 17.9 93 80 580 188 102
mean 1020 798 1051  7BO 392 387 480 306 17.3 97 132 467 208 194
sD 16.7 116 110 267 149 141 169 163 20 11 112 84 47 148
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Fig. 1 Change in isokinetic strength of knee
extension at f{a) 60 deg sec. b, 180
deg - sec. and (¢} 300 deg sec with age
in sedentarv men (filled circle; from
Kuno {1998) and elderiv athletes in
present study lopen circle..
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Fig. 2 Change in isokinetic strength of knee
flexion at .a' 60 deg-sec. (b} 180
deg sce. and ¢, 300 deg sec with age
in sedentary men .filled circlel from
Kuno :1998; and elderly athletes in
present study fopen circle!.
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Table 3 Muscle cross-sectional arca of elderly athletes.

iem’i

Subject 70% position 50% position 30 % position
knee flexion knee extension  knee flexion knee extension  knee flexion knee extension
A 4495 4724 57.94 37.04 3498 2993
B 50.70 17.38 5226 47.29 3239 2578
C 3841 36.09 1214 35.38 21.61 17.85
D 54.10 43.56 5961 178 3950 28.34
E 3768 3845 3362 3559 2107 18.88
F 2027 1867 39.78 3350 2593 30.30
mean 46.02 43.57 50.89 46.47 20928 2518
SD 6.8 52 10.8 94 8 35
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Table 4 Bone mineral density of elderly athietes.

g cm’;

. Collum femoris Femoral ward triangle Trochanter major
Subject  Lumbar 7 o Right Left Right Lelt Right
A 1333 0.864 0.829 0.482 0.506 0737 0.746

B 1.083 0910 0903 0.687 0.689 0.849 0874

C 1.353 08 0.788 0565 0514 0.782 0.779

D 1.256 0.819 0944 0.602 0726 0.805 0.900

E 1.260 0.808 0.865 0611 0.669 0.736 0.770

F 1220 0785 0.810 0.602 0.660 0799 0.771
mean 1251 0.840 0857 0.592 0.627 0785 0.807
SD 0.096 0045 0.059 0.067 0.094 0.013 0.064
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Fig. 4 Bone mineral density of lumbar. collum femoris. femoral ward triangle. and trochanter major
of clderly atheletes in present study. Values are expressed as percenr of standard value in
Japanese old people.

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

Grip Opened eves 10m walk with 6 minutes

Sit-ups Sitting trunk Total Fitness level

Subject strength . foot balance low hurdie walk .
kg) {times;) flexion icm cec coc. m .pOIRL, A~E)

A 24 i2) 17 9 28 4 2 1 50 .9 635 8. 33 C
B 31 4) 16 8, 40 7. 23 6 EERE 1 10 14 A
C 30 4) 12 6] 16 2 11 5. 60 8 M5 6 31 C
D 32 (4; 18.10) 479 120 10 54 9 730710 a2 A
E 30 (4 207100 34 6 98 50 9 590 <7 14 A
F 25 (2; 16 8 31 5. 4 3 4710 676 9. 39 B
mean 28.6(3; 165:8: 32.746; 1157, 23 9 635 9 1l A
SD 33 27 10.6 472 0.5 30.7

Figures in parenthesis refer to point
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