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The Effects of Physical Endurance Training on Aerobic Work Capacity in
Middle-Aged Mentally Retarded Males and Females

Shukoh HAGA, Mitsumasa MIYASHITA, Kyoko KAKIZAKI, Yoichi KATO, Kunic YAMANAKA,
Etsuo UEYA, Tokuei KAKIZAKI, Sunao HIRAI, Noboru HAGA and Sanshiro OISHI

The purpose of this study was to know the effects of physical endurance training upon maximal oxygen.
intake (\.702max.) and cardiorespiratory responses of submaximal exercise in mentally retarded persons.
Subjects were 9 males aged 21 to 49 years,average 34.6 years, ranging in IQ score from 22 to 51 (mean values :
33.7), and 7 females aged 25 to 54 years, average 32.9 years, ranging in IQ score from 29 to 75 (mean values:
40.4). Douglasbag method was used for measurement of the maximal oxygen intake by progressive loading
technique on bicycle ergometer. Physical endurance training consisted of endurance exercise by walking,
running, dance, soccer, bicycle etc. for one hour per day on three days per week for four months, The results
obtained were as follows:

1. Body weight was not changed in male and female groups.

2 . Maximal oxygen intake and maximal oxygen intake per body weight were not significantly changed male
and female groups. However, in the maximal oxygen intake per body weight, four male subjects were
increased about 20~ 35 persent, another five subjects were not increased. And, in female, one subjects was
increased, however another subjects were not changed.

3 . Maximal heart rate over the level of 180 beats/min was shown by one subject in male group, however,
another subjects of both groups were low down than it’s level. Maximum heart rate of pre and post trainig
was not changed in both groups.

4 . Performance (exhaustion time) was significantly increased in both groups.

5 . In cardiorespiratory responses of submaximal same load, oxygen intake and ventilation was not changed
in pre and post training, however, heart rate of post training was shown the case of increasing and the case
of decreasing.

6 . There was no significant correlation between 1Q score and maximal oxygen intake per weight from pre
training values, and there were same tendency between the increasing rate of maximal oxygen intake per

weight and IQ score.
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Table 1. Physical and mental characteristics at
pre and post physical training (male)

Subj. Age 1Q Height Weight LBM T.BF
(vears) (cm)  (kg) (%) (%)

AF pre 21 22 154.6 46.1 86.8 13.2

post 153.8 44.2 88.3 11.7
TI1 pre 24 24 170.7 62.1 88.8 11.2
post 171.1 70.6 88.6 11.4
TS pre 29 34 160.4 59.8 89.0 11.0
post 160.4 53.2 89.6 10.4

YY pre 31 34 160.3 48.9 88.0 12:0

post 160.5 48.4 89.3 10.7
HK pre 32 51 164.0 57.4 89.3 10.7
post . 165.1 56.0 90.0 10.0

Ta.N pre 36 38 148.7 46.0 90.
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post 148.9 44 .8 90.4 9.6

M.S pre 43 29 161.2 54.9 90.0 10.0
post 162.0 50.1 90.9 9.1
To.N pre 46 36 153.4 58.4 86.3 13.7
post 152.7 57.6 87.3 12.7

T.A pre 49 35 154.2 54.9 88.5 11.5
post 153.7 52.9 88.6 11.4
Mean pre 34.6 33.7 158.6 54.3 88.5 11.5
(SD) (9.08) (8.01) (6.23) (5.61) (1.24) (1.24)
post 158.7 53.1 89.2 10.8

(6.61) (7.53) (1.07) (1.07)
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Table 2. Physical and mental characteristics at
pre and post physical training (female)

Subj. Age 1Q Height Weight LBM TBF
(vears) (cm)  (kg) (%) (%)

SK pre 25 32 143.2 42.0 85.4 14.6
post 143.5 38.5 87.0 13.0
T.T pre 27 31 160.1 66.5 68.1 31.9
post 160.4 68.8 68.7 31.3
SiK pre 28 75 147.9 53.1 73.5 26.5
post 148.3 52.0 77.5 22.5
M.T pre 28 44 140.6 46.5 75.3 24.7
post 141.1 51.6 74.7 25.3
EI pre 30 29 156.6 72.5 5 29.5
post 157.5 69.9 75.0 25.0

HK pre 37 37 156.9 72.6 64.9 35.1

post 157.1 71.0 68.4 31.6

K.Y pre 54 35 161.0 56.9 80.7 19.3
post 160.9 55.3 83.5 16.5
Mean pre 32.9 40.4 152.3 58.6 76.1 25.9
(SD) (9.51) (14.83) (7.70) (11.38) (6.62) (6.62)
post 152.7 58.2  87.2  23.6
(7.63) (11.29) (8.04) (6.46)
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Table 3. Physical responses to the maximum work load at pre
and post physical training(male)

Subj. \'TOzmax. VOzmax./weight VE.max. 0O;Removal HR max. O pulse RQ Exhaustion
(1/mim) (ml/kg/min) (I/min) (mi/1)  (beats /min) (ml/beats) time(min)
AF pre 1.36 29.5 42.2 38.6 168 8.1 1.08 505"
post 1.45 32.8 51.1 35.2 166 8.7 1.14 600"
TI pre 1.43 23.0 45.8 37.5 132 10.8 1.10 5700”
post 1.50 21.3 46.7 40.1 146 10.3 1.02 600"
T.S pre 2.09 34.9 62.4 40.4 185 11.3 1.11 8'00”
post 2.51 47.2 74.7 41.7 186 13.5 1.18 800"
YY pre 1.78 36.4 57.0 37.7 154 11.6 1.08 600" -
post 1.77 36.6 49.9 44.2 162 10.9 1.12 600"
HK pre 2.36 41.1 81.1 34.9 176 13.4 1.03 630"
post 2.21 39.5 79.0 34.8 184 12.0 1.20 7007
Ta.N pre 2.03 4.1 76.5 31.0 175 11.6 1.20 7'30”
post 2.01 44.9 88.4 28.3 168 12.0 1.17 730"
M.S pre 2.17 39.5 49.5 53.0 176 12.3 0.94 700"
post 1.98 39.5 46.3 53.2 164 12.8 1.01 700"
To.N pre 1.89 32.4 57.0 40.0 158 12.0 1.07 600"
post 2.38 41.3 94.6 31.3 167 14.3 1.15 730"
T.A pre 1.42 25.9 32.8 52.0 134 10.6 0.94 300"
post 1.87 35.3 54.6 42.7 140 13.4 1.18 600"
pre 1.84 34.1 56.03 40.0 162 11.30_ 1.06 601"
Mean (0.343 ) (6.65) (14.79) (6.91) (17.9) (1.38) (0.078 ) (1'26")
(SD) post 1.96 37.6 65.03 39.1 165 11.99 1.13 647"
(0.343 ) (7.16) (18.04) (7.12) (1.4) (1.67) (0.0675) (457
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Table 4. Physical responses to the maximum work load at pre
and post physical training(female)

Subj. \.fogmax‘ \.fozlnax./weight \'fE.max, O,Removal HR max. O pulse R.Q Exhaustion

(1/mim) (ml/kg/min) (1/min) (ml/l)  (beats /min) (ml/beats) time(min)
SK pre 1.03 24.5 39.1° 31.8 160 6.4 0.93 4’307
post 1.05 27:3 40.4 32.5 158 6.7 0.98 6'00”
T.T pre 1.43 21.5 48.6 35.4 » 142 10.8 0.99 530"
post 1.41 20.5 46.6 37.6 147 9.6 0.96 700"
SiK pre 1.40 26.4 52.6 32.1 169 8.3 1.06 600"
post 1.41 27.1 62.0 28.4 152 9.3 0.99 700"
M.T  pre 1.09 23.4 42.7 30.8. 168 6.5 1.08 500"
post  0.97 18.8 34.8 34.5 146 6.6 0.97 6'00”
El pre 1.83 25.2 67.4 32.7 155 11.8 1.08 5307
post 1.80 25.8 65.3 34.4 165 10.9 1.13 600"
HK bre 1.53 21.1 65.2 28.3 162 9.4 1.17 8700
post 1.57 22.1 65.0 30.2 147 10.7 1.02 10700~
K.Y pre 0.80 14.1 .28.4 34.0 119 6.7 0.90 300"
post 0.93 16.8 32.7 35.4 117 8.0 0.99 400"
pre 1.30 22.3 49.1 32.2 154 8.6 1.03 5217
Mean (0.322 ) (3.791) (12.96) (2.11) (16.4) (2.02) (0.088.) (124"
(SD) post 1.31 22.63 49.5 33.3 147 8.8 1.01 6'34”
(0.306 ) (3.879) (13.29) (14.0)  (5.64) (0.054 ) (141"
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