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Is aquatic exercise more beneficial for pulmonary and cognitive function in
elderly persons than land exercise ?

Watanabe, Koichi
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Water-based exercise has got popularity in recent years as one of methods
for health, for example by improving aerobic capacity in elderly people with joint pain. However,
the applicability of water-based exercise to patients with respiratory disease or its effects on
cognitive function are not well known.

We studied its physiological response by analyzing respiratory function and cerebral hemodynamics
during water-based exercise compared with land-based exercise.

As a result, water-based exercise induced different ventilatory dynamics and cerebral blood flow
changes from land-based exercise and may be a different from land-based exercise.



Wang et al., 2007, Suomi et al., 2007
Andrade et al., 2013

Carter et al., 2014

Manuel et al., 2000, Janet et al.,
1999 Suomi et al., 2003

Pugh et al., 2015

Ide et al., 2005, Rodrigues et al., 2018

"1
2
a. 12
b. 3 TEST 1
TEST 2 TEST 3 TEST 1
VO max TEST 2
5 5 15
30 15

5 TEST 3 TEST 2



a.
b. 3
TEST 2
VOmax
5
-1
a.
b. 3
Day?2 Day3
(20%HRR
fNIRS
-2
a.
b. 3
Day?2 Day3
-1
10 30%HRR
s VS Vs

'S ,

VO,

'S

10

TEST 3
TEST 2
8

TEST 3

12

PETCO;

oxy-Hb

TEST 1

TEST 2

Day1l

15

Day1l

NIRS

TEST 1

11
10
15
P < 0.05
PETCO;
'S



Vs

—O~ Land-based cycling =@= Water-based cycling
40 - , N
Condition P=0.371 30 - Condition P=0.124
Intensity £<0.001 Intensity P<0.001
30 Interaction P=0.055 Interaction P=0.017 o ]*
20 4
— 20 1 g.
G =
210 A
10 A )
o}
0 T T T 1 0 T T T 1
rest verylow low moderate rest verylow low moderate
Ventilation (Vg), respiratory rate (RR) during rest and cycling on land and in water.
White and black circles indicate the mean values measured in the land (LC)- and
water (WC)-based cycling conditions, respectively. Error bars indicate standard
deviation (SD). P-value are calculated by the repeated measures two-way analysis
of variance. *: <0.05, difference between LC and WC.
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Inspiratory reserve volume (IRV) and expiratory reserve volume (ERV) during land-based and aquatic
cycling. Participants (n = 9) performed land-based and aquatic cycling. Orange and blue bars indicate
the mean values measured in the LC and AC, respectively. Error bars indicate 95% Cl for 2-b, c, d. P-
values are calculated by the three-way linear mixed model for IRV and ERV. *: P < 0.05 compared

between LC and AC at same intensity at post-hoctest. IRV: inspiratory reserve volume, ERV: expiratory
reserve volume.
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Total-hemoglobin during walking one cycle in Shallow Aquatic Waking (SAW)
and Land Walking (LAW). (SAW; solid line, LW; dashed line). Data were
presented as average T standard error. P-value are calculated by the repeated
measures two-way analysis of variance. * indicate significance between SAW and
LW. 7 indicates significance from start point (0 %).
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Change of Respiratory rate before and after step exercise.
Data were presented as average * standard error. P-value are calculated by
t-test. * indicate significance between water and land.
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