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FigD'1 This figure shows oxygen desaturation in COPD patients during a series of bathing associated
movements. Desaturation while immersed staying in hot water in group B was worse than in group A.
n=8, Values are expressed as meanst S.D. *: p<0.05 for the difference between group A and B. a: p<0.05
for the difference between before bathing and other parametersd group A b : P<0.05 for the difference
between before bathing and other parameter&! group B[T] Definition of abbreviations : SpO 2=arterial oxy-

gen saturation, measured by pulseoxymeter.

20000000000C0ODOOsS0000ODObOO
OO0 FRCOOO

0000000000000 DOOoOoOoOn skasod
0000000000000 0000 expiratory reserve
volume . ERVIIO O O O 11 inspiratory capacity : IC[T]
vcOooooooooooono

j0000000C00oOobOoOobcoboobooooo
000000000 ORespitoraced 00 AMIOOODO
oooooO00ooOoOoOobDOoOooooogoooooo
O0000000D00ODOdsystolic blood pressure : sBPO O
0 0O 000 d diastolic blood pressure : dBPO O OO O
ooooog

gobooooooOoooooooooos3oooo
0000000000 0ooooooooooooon
ooopoooooog

0000000o0o0og 72emO0 51emd 00 53cmO
OO047cmO00000O0DCOO

02060000000

oooCocOogdpPECDO6001I000D00C0O60ODO
o0oDO00000dSaGc.00 000000000000
oOo0ooO00ooocoOoooooooooo

0300000000000000 Sa0200

PEOCO l600000CDOOOOCDODODOOOCDOD
00000000000 oDooooooooooon
000000O00000DOO0oDOoooOooooooon/

00000/000000/000000/0000/00
00/0000/0000/000000000 Sa0,0PR
0ooooooag
040000000 Sa0, 00
00000000000Sa0, 0850 0000000
PEDD 800D0000DOO0DOOODOOODODOOOO
0000000000000000000000000
0000000000000000000000000
00000000 SaGO0PROOODOOOO
300000
00000000000000200000 paired-T
test0 00 00000O0OO repeated measure ANOVA
OFig. 10 aO0bdd2 OOOOODOO Pearson's correl
ation coefficient0 00000000 pOO 005000
0o000oo0oooooo

O 0

0100000000

aldoonOo

oobo1woooooboobooo2riz1700O0O0O
1700+ 40cmO 00 645+ 113kgD OO0 O0O0O0O0O0OO
od

ApPO0O0O000O0O0NOOSOOOOOOOOOOD0
vCO APOODODOONOOOCADOSOO 10000
00000000000 Table 2 OO0 ERVOO



152 00000 360200019980

Table 1 Patient data pulmonary function tests

group A group B Total
00 O number goos goos oo 16
Sex (M/F) oo 7/1 oo 7/1 0 14/2
Age (y/0) 706+ 37 735+ 68 713+ 64
Height, cm 1599+ 64 1579+ 79 1593+ 72
Weight, kg 509+ 89 468+ 838 476+ 7.8
pulmonary VC, L 21+ 07 20+ 04 21+ 06
function %VC 716+ 224 676+ 105 696+ 170
FEV1, L 08+ 03 07+ 01 07+ 02
%FEV1 (/pred.) 252+ 88 234+ 38 243+ 66
RV, L 34+ 08 37+ 13 35+ 11
RV/TLC 670+ 6.7 69.7+ 9.0 684+ 78
FRC, L 42+ 07 42+ 13 42+ 10
ABG PH 74+ 03 74+ 04 74+ 04
room air PaO; (Torr) 603+ 71" 505+ 60” 554+ 81
at rest PaCO. (Torr) 415+ 44 441+ 56 428+ 51
Sa0, 899+ 40° 844+ 39" 872+ 47

group A O patients who inhale less than 2 L/min, oxygen during exercise.
group B O patients who inhale equal to or more than 2 L/min. oxygen dur-
ing exercise.

Definition of abbreviations :

VC O vital capacity ; FEVi, 0 forced expiratory volume in one second ;
RV O residual volume ; FRC O functional risidual capacity 0 TLC ; total
lung capacity.

Values are expressed as means+ S.D.

“ p0O 0.05 for the difference between group A and group B.

Table 20 Changes in lung volume associated with immersion

VvC ERV IC
S N S N S N
group A 053 011 0 332 0137 017.8° 77 nO 8
group B 0128 0O 46 0 112° 043 0 137 0O 45° nO 8
total 0 9.0 028 0222 0O90° 021 016° nO 8
group C 031 0 o4 0 470° 0 235 0223 0 125 nO 8

S :immersed to the shoulder level.0 O FJ DE shoulder or navel-before bathing
i values before bathin x1
N : immersed to the navel levelD 000000000 9
group C : control group O healthy adults.0 O O O O O (means of all cases)
a: p0 0.05 for the difference between shoulder and navel.
b : p0 0.05 for the difference between group A and B.
¢ . pd 0.05 for the difference between healthy adults and others
(group B total).

00

NODOSODODODODD 2350 04700 00O00ICOO
1250 0 2230 O0OOOOOERVOOOOOOOOO
O000000D00p<000100O0O0FRCO APO 34
LOSOO0022L0000000000p<0.050010Sa
02000009790 09800 00DDDODDOOO0O
O0O00sBPO 1226 mmH O O 107.3 mmHg O dBP [
712 mmHg O O 565 mmHgO PR O 73.0/0 0 O 83.7/0
00000000000000000000000@p
<0.05[0]
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Figdd 2 This figure shows that oxygen desaturation was significantly improved after receiving instructions
on bathing. n=8, Values are expressed as meant S.D. *: P<0.05 for the difference between the periods be-
fore and after receiving instructions. Definition of abbreviations : SpO 2 : arterial oxygen saturation, meas-

ured by pulse oxymeter.
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Figd 3 The relationship between the distance walked in for 6 minutesd 6 MDO and minimum arterial oxy-
gen saturation during bathing maneuver. The horizontal line indicates 6 MD, the vertical shows the mini-
mum SpO. during bathing movements, as noted in this figure, there is a statistical significance between
them. When all data were plotted, a good correlation was obtainedl y=82.6+0.03 x, r=0.883, p<0.05, n=10[11
Definition of abbreviations : SpO.=arterial oxygen saturation, measured by pulse oxymeter. 6 MD=Dis-

tance walked in 6 minutes.
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Abstract

Effects of Bathing on Lung Mechanics in Patients with Severe COPD

Kazuyoshi Nakahiro, Akira Murata, Yasuyuki Kaneko and Yuji Takasaki
Fourth Department of Internal Medicine, Nippon Medical School,
Sendagi 1—1—5, Bunkyo-ku, 113-0022, Tokyo, Japan

Although it is well known that the majority of patients with severe COPD complain of exacerbated dyspnea
while taking a Japanese-style bath, the mechanism has not been elucidated. We therefore investigated changes in
lung volume (LV) and SaO:; in 16 seated patients with severe COPD, receiving treated with home oxygen therapy
(HOT), and in 10 healthy subjects (C) immersed to the navel (N) and to the shoulder (S). We then subdivided the
COPD patients into 2 groups, A and B. Group A was composed of patients taking less than 2 L oxygen/min, while
group B was taking equal to or greater than 2 L oxygen/min. Expiratory reserve volume (ERV) decreased with
statistical significance (p<0.05) while inspiratory capacity (IC) substantially increased as immersion progressed.
However, changes in LV were smaller, as obstructive ventilatory changes progressed. It also appeared that a sig-
nificant O, desaturation occurred in patients with COPD when movement was associated with taking a bath. The
drop in SaO, during bathing was significantly improved after patients received instructions concerning posture,
slow movements, and pursed-lip breathing. These findings suggest that immersion, such as when taking a
Japanese-style bath, 1) may change various LV to a lesser degree than in healthy subjects because of previously
existent airway obstruction in COPD, 2) may aggravate arterial desaturation through further impairment of the
VA/Q imbalance, 3) instructions for COPD patients could improve, their condition while bathing and, 4) the 6 min-
ute walking distance (6 MD) might be important in predicting the severity of arterial desaturation while COPD pa-
tients are immersed.



