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Effects of swimming exercise on the respiratory and

circulatory functions of a cerebral palsied student.

Kohji Hirakoba, Michiyoshi Ae, and Atsuhisa Eguchi

Abstract

It has been reported that swimming exercise may provide a potential availavility for the
improvement in physical function of physical handicapped persons. It was therefore attempted in
this study to determine the effects of swimming exercize on the respiratory and circulatory functions
of a cerebral palsied student. Subject M. O. with spastic cerebral palsy, aged 22 years, participated
in a swimming class once a week about five moenths, Parameters related to respiratory and
circulatory functions were measured twice a year, i. e, June and November, 1982, Although there
was no change in the circulatory function at rest from June to November, heart rate(HR), stroke
volume{SV), and cardiac output(Q) at rest of subject M. O. showed similar values to those of normal
adults. On the other hand, it was found that vital capacity(VC) and forced vital capacity(FV(C)
increased apporoximately 12 and 119 from June to November, respectively. In addition, 2 vital
capacity lexpressed a percentage of predicted values based on body size, age, and sex)was improved
up to normal values, i. e, from 739 to 82.1%. These findings may suggest that an increase in

ventilatory work due to swimming exercise will improve the pulmonary function of a cerebral palsied

student.
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Table 1. Anthropometric data of subject M.O.

I II
Age,yrT 22 22
Hr,cm 152.3 153.2
wr kg 48.6 49.5
BSA,m2 1.442 1.460
Skinfold thickness
Triceps,mm 11.0 16.0
Subscaplar,mm 12.9 10.0
Abdomen ,mm 12.5 17.0
gfac¥ 19.18 21.16

I: first measurement (June,l982)
I1: second measurement (November,h1982)

% Body density was estimated accerding to the formula
of Nagamine and Suzukijand %fat from BroZek.et al.'g

formula.
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Table 2. Pulmonary and cardiac functions at rest in

,
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subject M.O.
pulmongry function 1 11
ve,l 2.83 3.17
e ¥ 73.9 82.1
FVC,1 2.86 3.17
FEV) ,1 2.54 2.72
FEV] 0% 88.8 83.8
cardiac functiom
HR,beats/min 77 75
SV,m1 75.9 74.1
Q,1l/min 5.9 5.6

I: first measurement (June,K 1982}
11. second measurement (Movember,1987)

SV: impedance method
Predicted vital capacity was estimaced from Baldwin's

fermula and %VC was caluculated from measured and predicted

vital capacity.
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Fig. 1. Heart rate response to habitual acitvity. The solid line represents mean heart rate.
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Fig. 2. Changes in heart rate during swimming exercise. The broken line

represents mean heart rate during habitual activity.
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