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Effect of Emotional Stress on Cardiac Output

Shuko Haga and Mitsumasa Miyashita
(Dept. of Physical Education, Faculty of Education, Univ. of Tokyo)

The effect of emotional stress on cardiac output was studied on 5 healthy male adults,
while cardiac output was determined by CO, rebreathing method, heart rate obtained by
continuous recording of ECG, and stroke volume calculated by heart rate and cardiac
outpt.

For the reproduction of emotional stress has been applied electric stimulation (fre-
quency : 50 C, voltage: 50 V, duration : 500 mseci to calf muscles with electrodes over the
skin; and for the physical stress bicycle ergometer. Moreover, work load was adjusted so
that the heart rate increased to the same level as was increased by the emotional stress.
Based upon this studies we established that:

a) Heart rate at rest increased on an average 33% lasting for 3 or 4 minutes.

b) The mean value of heart rate was 68 beats/min at rest, 90 beats/min under emotional

stress and 93 beats/min during work.

c) The mean value of cardiac output was 5.2 //min at rest, 5.5//min under emotional

stress and 10.4 //min during work.
d) The mean value of stroke volume was 77 ml/beat at rest, 61 ml//beat under emotional
stress and 110 m//beat during work.
Thus, since cardiac outout under emotional stress was on an average 53% of the value
during work under the same level of heart rate, we may conclude that emotional stress

effects only on the rate of heart activity, but not on the sroke volume.
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Fig. 1 Measuring apparatus for cardiac

output under emotional stress.
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Fig. 2 Heart rate under emotional stress.
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Fig. 3 Heart rate under rest ([]), emotional stress () and work (),
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Fig. 4 Cardiac output under rest ([]), emotional stress
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Fig. 6 The mean values in % for heart rate, Cardiac output and stroke volume.
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