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Effects of respiratory control (abdominal breathing) on resp1rat1on
and circulation during exercise.

Shigeki Yokoyama', Hideaki Senju', Masashi Sugawara?, Akihiro Taimura®

1 Department of Physical Therapy, Nagasaki University School of Health Sciences
2 Faculty of Education, Nagasaki University
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Abstract The objective of the present study was to investigate the effects of abdominal
breathing on respiration and circulation during exercise, in order to clarify the effectiveness of
respiratory control (in the form of abdominal breathing) during exercise.

Subjects were 12 healthy men with a mean age of 22.31+3.3 years. Using a blcycle ergometer
(Combi Aercbike 75XL) a ramp test was administered at 20 W/min to achieve 80% Vozmx One
group of subjects (Group A, n=12used abdominal breathing as soon as the exercise started, while
the other group (Controls, n=12)did not utilize respiratory control. Respiratory metabolism was
assessed according to the breath-by-breath method using an expiration gas analyzer (SenserMedlcs
Vmax29C. In the present study, ventilation parameters such as minute ventilation (VE) tidal
volume (TV), respiratory rate (RR), heart rate (HR), oxygen uptake per body weight (Voz/BW)
carbon dioxide uptake per body weight (Vcoz/BW) and minute ventilation per oxygen uptake (VE
/Voz) were measured. In addition, anaerobic threshold (AT) was calculated using the V- slope
method and levels of lactic acid were measured before and after exercise to objectively determine
exercise intensity.

TV was higher in Group A than in Controls during exercise, while VE and RR were lower. In
addition, at 80% Vozxnax, as explained by the central command theory, transient changes in VE RR
and HR were observed in the early stage. Levels of Voz/BW and \'7002/BW for Group A were also
higher.

In the late stage of exercise (final 30% of exercise time), Voz/BW for Group A was higher than
for Controls, while VE/VQZ was lower. AT level, as measured using the V-slope method, was
significantly higher in Group A than in Controls, suggesting that respiratory control increases the
supply of aerobic energy.
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