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Studies on Safe Bathing Based on the Measurement of
Cerebral Hemodynamics during Bathing

Masae HORII"”, Sadanobu KAGAMIMORI"
Hidetsugu ASANOI?, Kunihiro YAMADA?

1) Department of Epidemiology and Welfare Promotion, School of Medicine,
Toyoma Medical and Pharmaceutical University
. 2) Second Department of internal Medicine, School of Medicine,

Toyama Medical and Pharmaceutical University

Summary
Frequently occurred sudden deaths in the bath have become to serious problem in Japan. Sudden

death in the bath possibly concerned with neurally mediated syncope. During and after bathing,
bather is possibly tended to occur orthostatic intolerance by thermal stress to the circulatory dynam-
ics. The experiment was performed focused on changes in cerebral and cardiovascular hemodynam-
ics by postural change in the bathing to discuss the safe way of bathing.

"On 9 healthy young subjects, 411°C bathing was performed 15 minutes, change in oxidized he-
moglobin (AOxyHb) on the forehead as an indicator of cerebral blood flow was monitored by near-
infrared spectroscopy method at interval of 0.5 s through the experiment. In sitting and upright posi-
tion, blood pressure and heart rate were measured before bathing, at 5 minutes, 10 minutes and 15
minutes (upright with head down) after immersion and after bathing.

Some subjects felt dizziness at upright during and/or after bathing. It suggests that orthostatic
stress under heat stress is implicative even for healthy young. AOxyHb for subjects with dizziness at
upright during bathing is significant lower below the baseline than it for subject without dizziness.

Degrees of depression of systolic blood pressure, elevation of heart rate and depression of cere- '
bral blood flow by standing at 10 minutes after starting immersion were significant larger than their

values before bathirig. Degree of elevation of heart rate and-depression of cerebral blood flow by
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standing with head down were significant smaller than their value at standing without head down. It

suggests that upright with head down reduce the orthostatic stress to the cerebral and cardiovascular

hemodynamics.

Key words : Sudden Death in the bath, Thermal Stress, Orthostatic Stress, Cerebral Blood Flow
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Fig.1 Time profile for AOxyHb of the forehead ot a subject on 36°C (upper) and 41°C (lower) bathing. UO:
Upright before bathing, UD: Upright with head -down and step out from bathtub UA: Upright after bathing.

. 1 %
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Fig.2 Changes in A OxyHb of the forehead during bathing (41 C and 36 °C ). * : P<0.05 compared with
baseline, *** : P<0.001 compared with baseline (Dunnett's multiple comparison).
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Fig.3 Time profile for AOxyHb of the forehead of the subject with dizziness at uprights during and after
bathing. UD: Upright with head-down and step out from bathtub, UA: Upright on 5 minutes after bathing.
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Table 1 Comparisons between subjects without
dizziness and subjects with dizziness at upright
during and after bathing on AOxyHb at sitting,
at upright and the difference.

Dizziness(-) | Dizziness(+)
n=5 n=4
A OxyHb_sitting
(uM) 13.1%5.9 12.5%x2.1
A OxyHb_upright
(uM) 5.9+1.9 -2.6%£1.3 *
A A OxyHb
(uM) -7.1x1.9 [-15.1%£2.2%
Mean*SE

*: P<0.0S (unpaired t test)

4 > & TRBEMMNERZT SN .

WALEFD AOxyHB. IIAZHFD AOxyHb, IL{Lff
EBWAEDANYMBD EIZIDNT, B HH
DIFERN B SRR HE E RS HERED LR
ZToble 127 T. Vb SHHERDH - -
BMENZDDTIREL 5B EI L IZEIFD
EYY, o mERAII DD TRABPOEL
(U5. U10), ingoksr (UA) 2EHLET—
TERBW REIZMHLORB L LREZITO .
FEA 5 0D A Oxylbid i & T Z/EA72 VA8, 5L
(EFD AOxyHbIZ. B HHH D DEWHREIC
BOWTR—RAF1 & TFH->TADEEL>T
BN, AL S5H B LDOBEBS EHEENED
S/ (PL0. 05) . NEAviHE & FEAIRFD AOxyHDD
SAZDNTBHUBL HHH D LR L THEEN
H-o7= (P0.05),

2. Mo BB ME. . Rdiiko 21k

Toble 212 AiB#I. AR %. 107315,
157 #%. LIRS 53 1% DRI I 354F 2 I0HE Y i
JE (SBP). JE4RITIALFE (DBP). 33K (HR).
Bl i (AOxylib) Drepeated measure ANOVA
K UDunnet t DEELLRL DR ERT,

SBPIZ A LR T HEMMH D, AiBHIE
EANBISPEDIZHEENH -7 (0. 05),

Table 2 Hemodynamic parameters at sitting position before, during and after bathing.

Before Smin 10min 15min After RM ANOVA
SBP 102.9+2.4 | 109.3+2.3 | 110.1+2.6 | 117.6+4.4 | 103.4%+3.4
(mmHg) n=7 * P < 0.05
DBP 69.9%3.5 | 64.6x3.7 | 55.6+3.8 | 48.3%+4.3 | 56.4+4.6
(mmHg) n=7 *k Hokok * P < 0.001
HR 76.0%+3.9 | 82.5+4.1 | 92.2+3.6 | 97.3+4.4 | 90.7%£3.5
(/min) n=6 ok Hokk * P < 0.001
A OxyHb 0.95+2.3 8.9+%3.1 13.6+3.8 16.2+3.2 15.7+3.5
(M) n=6 * *kk *kk kK P < 0.001
Mean+ SE '
*: P<0.05, **: P<0.01, "‘": P<0.001 compared with the value before bathing (Dunnett’s multiple

comparison). SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HR: Heart rate, RM

ANOVA: Repeated measure analysis of variance.
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Table 3 Difference between sitting and upright on the hemodynamic parameters.

UO(before) U5 (5min)  U10 (10min) uD UA(after) |RM ANOVA
ASBP p * )
{(mmHg) n=7 1.4+28 -150+55 -153+22 -11.1%4.0 -6.6+4.0 P <0.05
ADBP :
{(mmHg) n=7 | 5.1%+3.0 -3.1%x24 -3.9+23 5.7+4.2 3.7%£4.3 P=0.143
AHR —  ———— '
(/min) n=6 45*44  10.7%3.7 22.7+x4.7 12.5+3.9 6.7+4.6 P <0.001
A AOxyHb r * — % v - \
(2 M) n=6 -3.6+0.8 -8.0%1.5 ~11.6*2.1 -5.1%0.9 -13.6x2.6 P < 0.001
Mean*SE

*. P<0.05, **: P<0.01, ***: P<0.001 (Tukey’s multiple comparison). SBP: Systolic blood pressure, -
DBP: Diastolic blood pressure, HR: Heart rate, RM ANOVA: Repeated measure analysis of

variance.
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