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Effect of Training at Simulated Altitude
on Aerobic Work Capacity in Middle-aged Sedentary Men

ASANO Katsumi, MIZUNO Koh and KISOU Tatsuya

The purpose of this study was to elucidate the effect of training at 2,000 m simulated
altitude on aerobic work capacity in middle-aged sedentary men. Subjects were sedentary
healthy clerks in University. Five men aged 37-58 (46.2 +8.9) years old comprised for
altitude training group, whereas five men aged 37-62 (54.4410.0) years old comprised for
sea level training group. Submaximal pedalling for 15 min on Monark ergometer at the load
of 50-60% HR reserve was performed 2-3 times per week for 4 weeks at 2,000 m (596
mmHg) in a hypobaric simulator and at sea level. Before and after training sessions, aerobic
work capacity was tested at sea level. This test consisted of two submaximal pedalling
(50rpm) for detectinig VT level and PWC170.

1) VT-work load and PWC170 increased significantly by 18.2% and 18.4%, respective-
ly in altitude training group after training.

2) Diastolic blood pressure during submaximal 12 min pedalling in altitude training
group showed a significant decrease after training.

3) An enhancement of efficiency for myocardial Oz delivery during submaximal pedall-
ing was suggested from a tendency of decrease in PRP (double product) after altitude
training.

In conclusion, it might be considered that training at 2,000 m simulated altitude could
bring about a significant improvement in submaximal aerobic work capacity and a beneficial
effect for cardiovascular function during submaximal work at sea level even in middle-aged
sedentary men.

Key words: Simulated high altitude training, Middle-aged sedentary. men, Aerobic work
capacity
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Fig.1 Comparison of PWCI170 and VT-WL
between altitude training group and sea
level training group of before and after
training.
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Fig. 2 Comparison of heart rate, blood pressure, PRP, and RPE during submaximal pedalling for 12 min
between altitude training group and sea level trammg group of before and after training.

* shows significant difference.
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Table 1 Physical characteristics of the subjects

Altitude training group

. ) . Abdominal Subcute fat o

(fnualig Age(yrs) Height (cm) Weight (kg) girth (cm) abdomen (mm) %Fat
before after before after before after
KX. 58 163.4 62.5 83.4 81.7 25.5 25.0 17.2  16.9
SK. 53 168.4 - 74.9 93.0  90.7 23.0 22.0 21.0 21.7
HF. 42 166.6 67.6 80.0 80.3 20.0 18.0 14.1 13.2
Y.Y. 41 164.5 60.6 82.9 82.4 17.5 16.5 14.4 13.4
H.O. 37 180.4 97.2 100.4 100.9 38.0 39.5 26.1  26.3
Mean 46.2 168.7 72.6 87.9 87.2 24.8 24.2 21.7 21.6
S.D. 8.9 6.8 14.8 8.5 8.7 8.0 9.2 6.3 6.6

Sea level training group
. . . Abdominal Subcute fat N

(fnualig Age(yrs)  Height{(cm) Weight (kg) girth (cm) abdomen (mm) A)Fat
before after before after  before after before after
K.Y. 62 158.2 66.9 67.5 92.7 92.0 24.0 22.0 20.0  20.5
SK. 59 169.5 77.4 77.1 95.1 94.8 36.0 36.0 22.4  22.2
HY. 58 164.0 63.2 63.7 88.0 87.9 26.0 27.0 18.6 18.1
Y.T. 56 159.0 58.6 58.4 81.6 . 80.6 17.0 13.0 13.0 12.7
T.O. 37 173.1 86.6 - 87.2 95.5 98.5 31.0 26.0 22.9 23.2
Mean 54.4 168.7 70.5 70.8 90.6 90.8 26.8 24.8 19.4 19.3
S.D. 10.0 6.8 11.3 11.4 5.8 6.9 7.2 8.3 4.0 4.2

Table 2 Comparison of blood pressure, heart rate, ‘and PRP during submaximal pedalling for 12 min
between before and after altitude training in the subject K.K. aged 58 years.

. . Intensity
Hemodynamic function Rest 37 5W 100W 1125w
143/90 204/101 223/94 - 226/105
Before training 81 121 140 159
Systolic / Diastolic (mmHg) 115.8 246.8 312.2 359.3
Heart rate (bpm)
PRP (X 10%) 120/72 187/86 206/91 217/95
After training 78 121 134 144
) 93.6 226.3 276.0 312.5
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