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A Study on the Lung Ventilatory Capacity of Junior and
Senior High School Girls

by
Kazvo Oxamoto, Koicar Hirora and Hirosur Toyopa

(Department of Physical Education, College of General Education University of Tokyo)

Changes in various phases of the lung ventilatory capacity due to sex and chronological
age were examined using data obtained from the measurements by the 13.5 litter Benedict-Roth
Type respirometer in standing position for totally 193 subjects including 137 junior and senior
high school girls who dwelled in Tachikawa City in Tokyo metropolis, 37 junior high school
boys, and, for comparison, 11 Yashica women volleyballers and 8 women middle-distance
runners. The results were as follows:

1. The ventilatory capacity of the junior and senior high school girls showed a tendency
to increase gradually at and after 12 year of age. Vital capacity and expiratory reserve
volume had reached their highest values at the age of fifteen; their respective values were
3,170 ml and 974 ml. And also, it was evidenced that tidal volume, inspiratory capacity,
forced expiratory volume (for a second), and ventilation rate per second reached their highest
values at the age of sixteen; they were 653 ml, 2,200 ml, 279 ml, and 90.9% in order. It
was demonstrated that, except for the maximum breathing capacity, the lung ventilatory
capacity reached its highest values at the ages of fifteen and sixteen.

2. Compared those measurements and their age transitions described above with those
of boys at the same ages, boys were superior to girls and the chronological transition of
growth in the capacity was much more steep for boys. This phenomenon might be due to
the difference in size of physical structures of boys and girls and also due to a time lag of
pubital growth between both of them. However, it might well be thought of that, as seen
from the differences in indices such as F.EV. o/V.C., V.C./V.C.prea,, M.B.C./M.B.C.prea ., etc.,
it was due to the functional differences in the lung ventilatory capacity between two groups.

3. Through the close analysis of the state of chronological development in the lung
ventilatory capacity, it was found that the values of the lung ventilatory system was in-
creased along with age as shown in the chronological transition of the indices such as
breathing rate, F.EV, (/V.C, etc, in addition to the increase in the volume of the lung
ventilatory system accompanying the structural growth.

4. As shown in this study, the lung ventilatory capacity of the average normal women
reached its maximum value at the age of sixteen; however, it was found that the lung
ventilatory capacity of the well-trained women volleyballers was remarkable superior to
that of the normal average one. [Proceedings of Department of Physical Education, College
of General Education University of Tokyo, No. 5, 41~48, 1970.]
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