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EFFECT OF LONG-TERM EXERCISE ON WALKING ABILITY
IN ELDERLY PEOPLE
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SHIGERU KATSUTA, MORIHIKO OKADA and SHINYA KUNO

Abstract

In order to clarify the effect of exercise on the walking performance and the muscle volume in
lower limbs, elderly athletes long continuing to be trained and untrained elderly were compared with
regard to their muscle cross-sectional area (CSA) of m. psoas major, thigh muscle and crus muscle
and their walking ability. The subjects used consisted of thirty-six 80's-aged male and 70’s-aged
female elderly athletes and twenty-four elders having no regular exercise (control male group : CM,
control female group : CF). The elderly athletes were further divided into two groups in accordance
with their results of Japan Fitness Test (high performance male group : HPM, low performance male
group : LPM, high performance female group : HPF, low performance female group : LPF). The walk-
ing performance was evaluated by analyzing their walking speed, stride-length and step rate during
walking along a 15 m-strip of passage at normal and fast paces using video-taping. The muscle CSA
was determined at m. psoas major, thigh muscle (extensors and flexors) and crus muscle {m. tibialis
anterior and m. triceps surae) using MRI. As for the walking speed and stride-length at the normal
pace, only HPM and HPF showed significantly higher values than CM and CF (male : p<0.05,
female : p<0.01). Meanwhile at the faster pace, HPF and LPF showed significantly higher values
than CF in female (HPF : p<0.01, LPF : p<0.05) and in the case of males, only HPM have a higher
value only of the walking speed than CM (p<0.05). The CSA of m. psoas major in HPM and HPF
significantly higher than that in CM and CF (all p<0.05), while in CSAs of knee extensor muscles
and m. triceps surae, the statistical differences were not consistent among male and female groups.
The results suggested that greater muscle mass of m. psoas major could influence higher walking
speed in elderly people, and might be affected by regular exercise training.

(Jpn. J. Phys. Fitness Sports Med. 2001, 50 : 149~158)
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Table 1 1&, EHOFEESEZRL72DDOTH
5. TR OMESR, BHICBVWT, $XTOIE
HTHPM#, LPM# L CMEOMIZFNRFN
FELREIROON o7, T2, THIZBW
THRRICIHHMICABELZEZRBRDO LN 2o

Table 1.  Physical characteristics of each subject groups.
Group n Age (year) cm) Wt (kg) Leg Ht(cm)
HPM 9 84.4+2.4 160.9+6.3 56.1+£7.3 89.6+5.4
LPM 10 84.3+4.1 162.1+6.2 55.1%£9.2 89.4+5.7
CM 7 82.3%£2.1 160.5+3.8 57.0+4.9 87.8+2.6
HPF 9 77.1+£4.0 152.0%6.0 51.0+6.4 84.7+4.5
LPF 8 74.9+4.3 150.0%+3.7 54.5%£6.4 83.4+1.3
CF 17 75.2+3.2 149.2+5.2 54.0%+9.9 82.7+3.8

Values are means+ SD. Ht : height, Wt : weight, Leg Ht : Leg height. HPM :
High performance male, LPM : Low performance, CM : control male, HPF :
High performance female, LPF : Low performance female, CF : control female.
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DFER, FATERE LRIRIE HPM #EASCM B LD
HHEIIEWERZR L (p<0.05) %5, HPM & &
LPM 2f, LPM # & CM HOMIZEIIRO N2
Mot FREHICBWTIE, WTROBERIZH =X
TOLNL ol BEIIBITA, SITHRE LK
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%;xL, HPM #X CM B L DV HFBICEWHEZ R
L7225, WEFNOEBIZBWTH LPM # L CM
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BOBICAELREIFOON o7z, T2, &
B MEE L BRr KB T 5L, £ TOHEHE
BWTHBE DT P EREEE IR THERICEWE
%7k L7z (Table 2).

Table 3 13, KHOEZHIIBIT S, THEEED
S OB OKITRE, SRS X UCRREOME LS
WA OMER R L7z, HlEEIIBWT, FT
T L HkiE X HPF BES CF L VAR ILHWE
R L (FNFN, p<0.01)7%, HPF # & LPF
BEOLPF L CFHOBMTIIARLEZTIRDD
Nehor. 72, FRICBVWTIEIIEHEICAEER
BREDNTED LN Dol BERIIBWTHRITHRE
B X UURIEIZ HPF #3 X O° LPF B D F %% CF &
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Table 2. The comparison of walking speed, stride length and step rate in male groups.
HPM LPM CM ANOVA Post-hoc

—Normal pace—

Walking speed 162.4+27.9 141.0422.0 125.4425.4  p<0.05 HPM>CM*

Stride length 152.4+20.2 143.6+17.1 124.5426.9  p<0.05 HPM>CM*

Step rete 1.1+ 0.1 1.0+ 0.1 1.0+ 0.1
—Fast pace—

Walking speed 204.64+34.9%  173.7+25.4%%  157.6+32.0%° p<0.05 HPM>CM*

Stride length 156.4+11.4%  158.0+17.3%  141.7+26.0%

Step rete 1.3+ 0.6 1.1+ 0.1% 1.1+ 0.1%  p<0.05 HPM>CM*

Values are means+SD. Xp<0.05 vs. CM. *p<0.05, $3p (.01 vs. normal pace. HPM : High perfor-
mance male, LPM : Low performance male, CM : control male. Walking speed (em/s), Stride length (cm),

Step rate (steps/s).

The comparison of walking speed, stride length and step rate in famale groups.

Table 3.
HPF LPF

—Normal pace—

Walking speed 141.5+12.8 133.4+21.3

Stride length 137.7+£14.6 127.5+16.8

Step rete 1.0+ 0.1 1.0+ 0.1
—Fast pace—

Walking speed 181.6+29.5%°  163.6+21.4°

Stride length 149.0+17.9%%  140.1+19.3°

Step rete 1.2+ 0.1%% 1.2+ 0.1

CF ANOVA Post-hoc
117.7+18.8 p<0.01 HPF>CF**
116.4+16.4 p<0.01 HPF>CF*

1.0+ 0.1

136.4+922.8%  p<0.01 HPF>CF** LPF>CF*
122.9417.1%  p<0.05 HPF>CF*, LPF>CF*
1.1+ 0.1% p<0.05 HPF>CFX

Values are means+SD. ¥p<0.05, **p (.01 vs. CF. ¥p<0.05, $3p (.01 vs. normal pace. HPF :
High performance famale, LPF : Low performance famale, CF : control famale. Walking speed (cm/s),

Stride length (cm), Step rate (steps/s).
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Muscle cross-sectional area (cm?2)

T T T

M. psoas Knee Knee M. tibialis M. triceps
major extensor  flexor anterior  surae
-ANOVA- (p<0.05) (n.s) (n.s) (n.s) (p<0.01)

Fig. 1. Comparison of muscle cross-sectional area
in the several muscle (groups) between the male
groups. Values are means+SD. * : p<0.05, post-
hoc test. HPM : High performance male, LPM :
Low performance male, CM : control male.

Muscle cross-sectional area (cm?)

T “l“ T

M. psoas Knee Knee M. tibialis M. triceps
major extensor  flexor anterior surae
-ANOVA- (p<0.05) (p<0.05) (n.s) (n.s) (n.s)

Fig. 2. Comparison of muscle cross-sectional area
in the several muscle (groups) between the female
groups. Values are means+SD. * : p<0.05, post-
hoc test. HPF : High performance female, LPF :
Low performance female, CF : control female.
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