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(Name) Kaori SATO

(Title)
Improving expiratory lung function of elderly

by low frequent and low intensity swimming exercise

(Abstract)

Twenty-one elderly parsons participated in this study. Subjects were aged
over 65 years and did not have a current or past history of smoking,
respiratory diseases, and/or heart diseases (8 men; mean age, 81.8+4.7 years;
mean height, 161.1+7.5 ¢cm; mean weight, 59.8+8.0 kg; mean swimming
history, 12.6+5.1 years; 13 women; mean age, 77.5+3.5 years; mean height,
149.9+4.2 cm; mean weight, 54.5+8.2 kg; mean swimming history, 12.0+4.4
years).

All subjects performed swimming exercises in the same swimming facility
for 7 months. During this period, all subjects swam once a week and
exercised totally 28 times.

Peak expiratory flow rate (PEFR) and percent predicted forced expiratory
volume in 1 second (FEV1%) was measured with a spirometer (Fukuda
Industry, ST-100, CHIBA, JAPAN) prior to swimming exercises every month.
They practiced several times to accustom themselves to the measurement
method.

Before starting the swimming exercises, subjects stretched on land and in
water. Subsequently, subjects swam at their preferred speed. Subjects swam
the breaststroke and/or crawl based on their preference for about 25 minutes.
Heart rate during swimming was monitored with Accurex heart rate monitor
(Polare, JAPAN). Before swimming, mean heart rates of men and women
were 72.2+11.7 bpm and 70.8+3.1 bpm, respectively. During swimming, the
mean heart rate of men increased to 89.8+8.5 bpm and that of women
increased to 91.7+6.5 bpm. The mean swimming distance was 200.0+50.0 m
for men and 211.5+58.5 m for women at the first session, and this extended
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to 265.4+76.9 m for men and 281.3+55.6 m for women at the final session.
Exercise intensity was corresponded about 25.3%HRR calculated by pulse
increasing.

FEV1% of male and female subjects gradually increased during the
observation period (p<0.05), and significant increase was seen at 7month
(95.3+7.0%) compared to first time measurement (83.3+17.9%) for men, and
was also seen at 7month (98.1+3.2%) compared to first time measurement
(89.3+8.7%) for women.

Swimming history by female (under 12 years 6; mean age, 77.3+3.6
years; mean swimming history, 8.0+2.4 years) and (over 12 years 7; mean age,
77.5+3.5 years; mean swimming history, 15.5+1.8 years), compared to first
time measurement for under 12 years of female subjects gradually increased
during the observation period (p<0.05). However, no significant difference in
over 12 years was detected in female subjects.

PEFR of male subjects gradually increased during the observation period
(P<0.05), and significant increases were seen at 4 months (7.3+2.20/sec), 6
months (7.0£2.50/sec), and 7 months (7.3+2.1(/sec), compared to first-time
measurements (6.1+2.60/sec). Furthermore, PEFR of 4 and 7 month were
significantly increased as compared with that of one month later. However,
no significant difference in PEFR was detected in female subjects, despite
the mean value increasing compared to the first-time measurement
(4.5+1.00/sec).

After swimming exercise, subjects felt good psychological feeling as like
as ‘cheerful’, ‘refreshed’, ‘relaxed’, and ‘lively’.

FEV1% and PEFR revealed expiratory lung function. Low frequent low
intensity swimming could improve expiratory lung function of elderly, in
spite of their locomotive handicap by water pressure and water buoyancy. In
the near future, swimming exercise could relieve elderly in health

maintenance.



