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Influence of 60 seconds of deep breathing just before the SOm butterfly
on swimming performance
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In this study, we investigated the effect of a decrease in the partial pressure of carbon dioxide in the body due to
deep breathing for 60 seconds (60s-DB) immediately before a 50 m butterfly swim on the subsequent swimming
performance.

The subjects were five collegiate swimmers. Experiment 1: The partial pressure of exhaled carbon dioxide
(PETCO2) at 60 s-DB was measured in the laboratory. Experiment 2: A trial (deep breathing trial) in which 60s-DB was
performed 1 minute 30 seconds to 30 seconds before the start and then a 50m butterfly swim and a trial in which
60s-DB was not performed (normal trial)) were performed.

Results of Experiment 1: PETCOz decreased significantly when PETCO2 was compared around 60s-DB (35.46
3.25 mmHg — 27.50%2.66 mmHg, p < 0.01). Results of Experiment 2: The respiratory rate of the 60s-DB trial (1.4
1.50 times) was lower than the respiratory count of the normal trial (3.2+4.4 times). There were no significant
differences in swim record, stroke count, maximum heart rate, and RPE between the two trials.

Deep breathing immediately before the S50m butterfly swim contributes to the reduction of respiratory rate, but the

effect on swimming performance may be small.
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Table 1 Subject's characteristics

wRE Fi5 (&) BERERER (D 5rER
A 20 130 Bz (UO0—IL)
B 19 125 NS+
C 18 133 NS+
D 19 135 Bifz (UO0—IL)
E 18 638 ExE
F 19 130 NS5+
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2.2 EER1: RREBOBRS - FRAREE (Fig.1)

W IR AR D 7 = A A~ A2 (Oro-Nasal 7450 Vmask, Hans Rudorph) %335 S, SZZEHL
FURFFSHET. Z01% 3 D O@EMER, 15O, 3 55O rEg 2177 (60s-DB). IR A
Fa 2 —2 (Model MP-80, YAMAHA) @ VU X AZ&bH, FEREHAZ—ED 6 7 G MR -3 BIRK) 1%
SZ L LU, 10EfTORET. 2B, TOBKCTELRETREIEERT S X r Lz, EBRBtGOO/K TE
THENFR N AoHEE (AE-300S, 2 MERE) ZHWTT LR « T LA EICEY, —FH#EE (TV),
KRR LR FEDIE (PETCO,) Z eI CHlE L7z,

i TV, PETCO, >l
BRI %§1 IR

L ] ] | | | ] |

0 1 2 3 4 5 6 7D

Fig. 1 Procedure of Experiment 1
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Fig. 2 Procedure of Experiment 2
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Fig. 3 Changes in tidal volume during deep breathing Fig. 4 Changes inend-tidal partial pressure of C02 during deep

breathing
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Fig.5 Comparison of swim record. Fig. 6 Comparison of breathing count. Fig. 7 Comparison of stroke count.
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Fig. 8 Comparison of Heart rate peak. Fig.9 Comparison of RPE
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