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Investigation of advanced and/or excellent cases of community healthcare initiatives

Risae Nishimoto", Sawako Okamoto" ,Tatsuya Noda" Tomoaki Imamura®’

1) Nara Medical city University Department of Public Health, Health Management and Policy

Abstract

[Background]

To realize the Japan vision of community healthcare, cases considered to be advanced and/
or excellent regarding community healthcare initiatives and recommended by the hospital
associations were examined for the trends and challenges in hospital strategies.

[Methods]

Studies were undertaken on 76 reports submitted as advanced/excellent cases from 58
hospitals throughout Japan based on a survey by a research team supported by the Japanese
Ministry of Health, Labor and Welfare. The relationships between nine engagement items
and four hospital demographics were examined by descriptive statistics and Fisher’s exact
tests.

[Results]

In total, 181 cases, which represented all nine items, were reported. We found that region
classification, hospital size, and patient to doctor ratio were significantly related with
reorganization and new construction of community-based integrated care wards. Significant
relationships were also obtained between information and communications technology
(ICT) introduction for the community healthcare and patient to doctor ratio, and between
engagement with dementia care and hospital size. Engagement with dementia care was
reported in only four cases.

[Discussion]

The findings suggest that there is a predisposition towards repurposing and/or construction
of new community-based integrated care wards in regional city hospitals, hospitals with
a high patient to doctor ratio, and/or small-scale hospitals. As observed from the low
number of dementia strategies, there is some concern regarding delays within system
development. Countermeasures are required for hospitals that have not yet introduced
ICT. This study revealed different approaches among hospitals based on demographics
regarding their engagement in community healthcare initiatives.

Key words: Community-based integrated care wards, ICT, Dementia,
Community healthcare
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Abstract

[Background]

The National Database of Health Insurance Claims and Specific Health Checkups of
Japan (NDB) contains monthly claims for reimbursement of medical expenses and is
managed by two types of personal identification (IDs) of a patient. Errors occur in linking
the information of two IDs to a patient (patient matching). In this study, we summarize
important points to identify.

[Methods]
The 2013 NDB data were used to identify errors that interfere with patient matching and
to reveal the number and frequency of such errors.

[Results]

Both ID information include life event-related changes, such as an insurance provider’s
ID number, employer, employee (patient) career changes, retirement, and a patient’s
name change due to marriage. In addition, different patients are often identified as the
same patient, which is called as Type I errors, such as persons who have same surnames,
given names and birthdays, and twins who are dependents with the same surname.
Furthermore, variations in writing used at different healthcare providers and even typos
when computerizing potentially identify one patient as different individuals (Type II
errors). Our 1-year follow-up study revealed that changes in the IDs occur in approximately
11% of patients; hence, these patients are usually excluded from cohort studies. Type I and
IT errors also occurred simultaneously in approximately 0.8% of patients, suggesting that
an estimated 1% of patients may be difficult to follow-up.

[Conclusion]

Problems with patient matching include life event-related changes in patient IDs used in
the NDB and insufficiency of key variables in patient matching. A cohort of patients with
different names, regardless of anonymity, may be used as training data to investigate the

accuracy of matching. Further study is needed to improve the patient matching system
used in the NDB.

Key words: health insurance claims in Japan, patient matching, personal identifiers
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Abstract

[Background]

In Japan, mortalities from bathing accidents occur in 14,000 to 19,000 people annually
nationwide. Previous studies have suggested the accidents occurred more frequently in

nn

"winter season," "at home," and in "elderly people." The aim of this study was to determine
the association between atmospheric temperatures and bathing accidents and to construct
risk models to identify high-risk days for bathing accidents in the Shonai region of

Yamagata Prefecture.

[Methods]

Ambulance dispatch data were collected from the emergency departments of Tsuruoka
City and Mikawa Town from 2009 through 2013. Atmospheric temperatures in the area
were collected from the Japan Meteorological Agency website. Logistic regression models
were used to determine odds ratios for days with accidents per -1°C change. Threshold
values of the temperatures used to classify the days with accidents were determined by
receiver operating curve analysis.

[Results]

We identified 451 ambulance dispatch cases due to bathing accidents. The odds ratio for
occurrence of bathing accident on given a day with was 1.05 (95% confidence interval [CI]
1.03—-1.06) per -1°C in average temperature. The threshold values for the average, highest,
and lowest temperatures in the winter season were 7.4°C, 7.1°C, and 1.2°C, respectively.
When a day met these three threshold temperatures, the odds ratio for bathing accident
to occur on that day was 2.13 (95%CI 1.44—3.15). When a day met threshold value for the
average and lowest temperatures, the odds ratio for bathing accident to occur on that day
was 2.03 (95%CI 1.39-2.97).

[Conclusion]

We constructed a model with a simple scoring system based on particular thresholds for
the average, highest, and lowest atmospheric temperatures, and confirmed that lower
temperatures, in general, are associated with bathing accidents in this region. Based
on this model, a day with greater than two-fold increased risk of bathing accidents was
identified for this region.

Key words: bathing accident, atmospheric temperature, occurrence date, Shonai region of
Yamagata Prefecture
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A mechanism underlying heat stress-induced mitochondrial biogenesis in

skeletal muscle
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A mechanism underlying heat stress-induced mitochondrial biogenesis in skeletal
muscle

Yuki Tamura?-2-3)

1) Department of Exercise Physiology, Nippon Sport Science University
2) Comprehensive Sport Science Research Center, Nippon Sport Science University
3) Muscle Health Research Centre, School of Kinesiology and Health Sciences, York University

Abstract

[Background]

We have recently shown that heat stress 1) induces mitochondrial biogenesis, 2) improves
mitochondrial dysfunction in denervated and aged muscles. However, its underlying
mechanisms have been not understood. In this study, we tested our hypothesis that heat
stress activates transcription of mitochondrial-related genes in skeletal muscle.

[Methods]

ICR mice were involved in this study. Mice were exposed into a hot environmental chamber
(40°C, 30 min). Immediately after treatment or three-hour after treatment, gastrocnemius
muscles were collected. We performed several biochemical experiments such as real-time
PCR and western blotting.

[Results and Discussion]

We found that heat stress increases mitochondrial genes encoded by both nDNA and
mtDNA three-hour after heat stress treatment. We further examined next hypothesis
that heat stress will activate tumor suppressor gene p53, which would contribute to
increased expressions of mitochondrial-related genes. Unexpectedly, we did not observe
data supporting p53 activation, based on no detectable changes in phosphorylated p53 and
translocations of p53 proteins into nuclear and mitochondria from cytosol.

[Conclusion]
We here provide evidences that heat stressincreases mitochondrial-related genesin skeletal
muscle. We also found that p53 would not contribute to mitochondrial transcriptional

activations.

Key words: heat stress, mitochondria, p53, skeletal muscle
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Effect of Foot Bathing on Ocular and Cerebral Blood Flow Natures

Hayashi, Naoyuki'?, Miyaji, Akane?

1) Institute for Liberal Arts, and
2) Graduate school of Decision Science and Technology, Tokyo Institute of Technology

Abstract

[Background]

Full-body bathing is known to induce circulatory challenges, e.g., an increase in blood
pressure and a decrease in peripheral blood flow. We postulated that foot bathing has
smaller effect on circulation. To examine the effect of foot bath on circulation, we observed
ocular and cerebral blood flow during foot bath.

[Methods]

We measured ocular blood flow, middle cerebral blood flow, mean blood pressure and heart
rate, and speculated core temperature in seven healthy males (27+1 yrs). The subjects
took a foot bath at a temperature of 41°C for 30 min. In control trial, the subjects kept

resting for 30 min.

[Results]

Heart rate significantly decreased at the last 10-min period of the foot bath by 2.4+1.8
bpm and blood flow velocity in middle cerebral artery significantly increased by 4.2+2.4%,
compared to the resting baseline. No significant differences were shown in the other
variables. No significant interaction was observed.

[Conclusion]
This study implied that circulatory challenge is limited during 30-min footbath, while the

core temperature is maintained, in healthy young subjects.

Key words: foot bath, ocular blood flow, cerebral blood flow
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Effects of bathing on appetite, deep body temperature and

appetite regulating hormones (A Pilot Study)
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Effects of bathing on appetite, deep body temperature and appetite regulating hormones
(A Pilot Study)

Takeshi Nakamura®’, Hiroshi Iwakura?

1) Oyamada Memorial Spa Hospital
2) The 1st Department of Medicine, Wakayama Medical University

Abstract

[Background]

To prevent frailty and sarcopenia in an ageing society, exercise and nutrition are very
important. On the one hand appetite loss is a problem in care requiring and demented
people, on the other hyperphagia which is an obesogenic factor is also an issue that should
be addressed. In Japan, there is a traditional custom to take a bath and its possibility to
suppress the appetite. Although the mechanism of appetite control is explained partially
due to change of gastrointestinal motility and its blood distribution, but it is not fully
understood. We focused on appetite regulating hormones especially ghrelin which is
thought to stimulate eating behavior and evaluated the effect of bathing on hormones at
several temperatures.

[Methods]

Two healthy male subjects (18.5<BMI<25) were participated voluntarily in four trials
(bathing in three different temperatures: 42°C, 33°C and 40°C for 15 minutes. control:
no bathing). Trials began 0730 in the morning after an overnight fast. Before the start of
each trial, subjects rested in a semi-supine position for 30 minutes. Subjects were bathing
15 minutes each conditions. After this, they rested for 45 minutes. Blood sample were
collected at O(before bathing), 15, 30, 60 minutes and acylated ghrelin, glucose, insulin,
lactate, free fatty acid and GLP-1 were measured. Deep body temperatures were also
measured at the same time. The visual analogue scale was used to assess hunger before
and after the course of trials. Plasma acylated ghrelin concentrations were determined by

enzyme immunoassay.

[Results]
Plasma acylated ghrelin concentrations seemed to be suppressed by bathing at 40°C for 15
minutes and increased at 42°C for 15 minutes.

[Conclusion]
These findings demonstrate that appetite change on bathing might be affected by plasma

acylated ghrelin concentrations.

Key words: bathing, temperature, appetite, ghrelin, deep body temperature,
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Effect of footbath on postprandial gastrointestinal response and

diet induced thermogenesis

» LEVT

#

gAY

1) BILEEKRE ARXXLEER RREZH

25
(ERLBEM]

RN B O LETEE B L UV RFFA M
RBAPELEIC RIT T B EMRGLEL 72,

(7i£]

f@EEzp N5 4 (B2, L34 1E
E2EOERTO NI —)IVITT ¥ LARIEF
TZMU Tz, #BETE I DL TR =2
T4 HEZET O 21, 43-45°COIHIRIENIZ
e 2B FETR/AKL 150 MO RIRRZfTH>
7z (Footbath group: FB)., EIRIAK T 1550t
ICHEAER 400 keal Z 570 I T THEIRL, 20
%120 3B OREZE RS 7z, MIRGFHEEL L TR
mInZ 7O NEMZ21T > 72 (Control group:
Con), HMEROEEGEE, LW, - EHEE
i ik @ Ifl i & (Superior mesenteric artery
blood flow (SMABF), B AN&EHEHEE B LN
BHRAFRMERBPEEZHE L 2. FBOA, 2l
T, wiEE, MO, A, RBERTE O KSR
J& % @ I HE L 7z,

(ER]

AR, BIE U 72 27T D B G V3 RF 6
> TER LU . SUERHE IR O SMABF,
BHNAPELEE TR S N B E A TR EE A D

NWTRIZBNWTH, FREMICEEZIZED SN
AY S

€E]

BT O RIS T OROMIETER LS U
CEEFARARBPER B EGA TN &N
RgE NI,

. BREAM

BNEE, kABETENS ZNZRBRIT
HEN—EIL TWDESS, EHE, G020
RRCITZ DFERIZEIE L TW B O 7D, i
F, BFEZTHEIC, Fbhvihaskin-
7z, MbERREHLE LEARERTFEZRAD A
DA TETND, 20134FITI3 THEREMTET ¢+ 2
X727 (FD)) EWSZBWEANHHZITHEZ 5
N, 2014 ITIIHAWLEFRFOEEER
WCRKOHA BITANRESINDIRE, EED
A5 T, EFEMEEL TRy MMeiiE s o
TV (BEREMEHEEREZETA R A >
2014 —HREMET « AXRT T =) ZOHA R
TA KT, FDEFITR W THBRICER
SN DHHEREELZDOREO—DEL T,
HiEBEE (FHEH - B+ 285 - MEA
DEXYOBE) O FPEFHEINTHD, H
AANFROWZETIE, FDEEZE D 40 % 12F D



EEDENTEVWS Y, F0EZ A5, FD D
PIIEYRIEE WD EN R T, HEE
EOHRTEFD Z TP - &S 2 HiEDREILR
INTWRW, T THEESIE, HILEIEE)
EEEICED D HEO—-DELT, BRI
FHHUZ. BIE S 2SR AiRTE
T, BMTZ40CREEDBIGIZET ABIETD
%, RII T, TOFHEI NS, FHOMER - B
HHETS, IR T — A & H7=IT3T S g
WABBE, WASHEHASINTE TS, Eil
WX, FEREED ST TR, BEO2Y
B EFRRIC, RETEROWERSCY 78—
Ta HRMELNSZENS, BEOREE
18 - TIREE, Xy RYA RToMmEsr 70—
DELTHEAINTNS, TOLIRERIT
KZ0H - AMITH AL BERIIHADES
WEHDICBE<HESINTE TN, Bif
&2 DD AIEIER), Bl ZIE TRFE GHLEEE)
E OB MG LRI RN 57, KRRk
ISTEIRTH 5.
TRAZIZH L E EE 2 580 27 (WH o
% IR]) PEESHFHEL TWD, ZOTFE#E
TRANDOSFIHIZ LD, HEBO TR S T
/N KIG BB I Z fiiG L T 2 LG
) Ik i1 7% (Superior mesenteric artery blood
flow, SMABF) O#IAAELCEWS 2, il
BURITHE, $H0BR ORI & R ITIH TR O
—DTHD, BiRIATH> TH THOR/EZE
BELLRHTES ETHEEIND, —fOAT
&, #HE HEIICIT D 2 &, HiNR - ZEEE
LEOREETH 2 DITHL, BiRETHIUL,
RN DBEICHHTE %, AT, BiRiRIC
X O HLETEE O UE (FEE) O T - HLE
MR DER) UGG, HILBGEEIZH
HEnz )l —HEE (BFEFFMEKRIE
4 Diet Induced Thermogensis; DIT) @ #4 K
BN S LTINS, 2T, KK TS,
IR N B OHIETEECEA DI RBIT

#5385 20174

DITIZ KIE B Z MG L 72,

. A&

R EFEL G (BE24, L34 F
Hh, 23 + 35K B £ EREEE) NERICS
U7z ERERSRE OB, B EEIR,
BT LILF—%2A L TWEEDERKFITHT S
BIRB L OREZZ T TV FIIRRDN SR
UZze #8EE, AFEO HIY & EERGIEICD
WTOFBAZ T2, EBBIMCHEREL 2
%, FEBIITSML 7=,

RS, FEBRBH LA 3 IR AT & TIZ 200keal
D H: M (SAVAS Energy Maker Jelly, Meiji
Co., Ltd, Tokyo, Japan) Zgi{f& & L THEHEL,
1230 775 DFEBRITSML Iz, #ERE, F
AL D LB TI5 0 DON—Z T A 2 HlE %
fTo7218, RIREZF:MT 5 70IH = I E)
UZzo #EBRE1T43-45CICHAE I N\ AN
Wi e FETRERAKLIBOERBEITH>
(Footbath group: FB)., EiIBH T 1557#&1C
FH #E £ 400 keal (Mei-balance-mini, Meiji co.
Ltd. Tokyo, Japan) % 5[ CTEIL, <&
D120 O R FRZ k> oo XSS L
TRIRBZITTDRWEMAEZEN L /= (Control
group: Con), Hx GEEOKEME) THRRAX
DT, BUIRRICHEINLERIMTH 2, &
739 A 2 B U BB 0 % i B2 iR I 42~43°C T
B2, Lizhi= T, WWHIN QKR H 2 Fi
T HiREEEZ FESBWNWE DI I N,

RIRE R O RTEER, GRS, Ak KOG
SV L 0 D A RE R O e R iR RSV, iR R T E %
& (AM-8051E, ANRITSU METER Co., Ltd,
Japan) Z W, HEHOt > Y — 2 & &AL
CEELTHEL 2. T -2 13108 mIcY >~
T T U1 MBI EEEEER L 2, E
7z, IBFERN OKIR S Rk D 2EE THIE L 7.

D ¥ % (Heart rate, HR) 13, # B & O
BRIZ M A B3 U (9 #5035 50%), L&
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it (COLIN, BP - 88S, Nihonkoden, Tokyo,
Japan) & MW TERY 28 U CTHEkERY IZHIE
L7z,

T TR ZEEE (LOGIQ S6, GE
Yokogawa Medical Systems) % T, HF
W)V A Ry T F—ik (PW) 12X D LG
& ik (Superior Mesenteric Artery; SMA) @
177 % # (Blood Velocity; BV) 7 i i) 12 M
ELz. HERIFa> Ny 727 0—-7 (3.3
MHz) ZH Wz, BIEHIEIBPWE—R&EL,
SMA D WrfgzHm L, #IimE OBV &EEZE
HIE L. BVEMEDOBERZDMMN S, MED
Wr i f& (Cross Sectional Area; CSA) % & H
L7z. SMA®BVIZ, &IEMN 5570k U ikl
B2 5 1-1.5em ALl 2 st R & LUz, BV
MERHTIE, ENEICHL TRy I —E—
LDAFHAENGS (60° LLTF) &725 K1
RE L, R UALE THIE LRI 72, #iEICH
\F % 1M &= (Blood Flow; BF) i& BV IZ SMA
DCSAZ#HEL CHEM L /= [BF (ml/min) = BV
(cm/min) X CSA (cm2)].

B e E L, 13C iR 2 17 > TR
U7z, 13CM&atERTE &1, 13CHEE# b B D
BEIZEKD, B 0P, NS ORI,
JHli T DACH 2R T, BAHITIES & U TH
15 A 13C0O2/12CO2 D LAY 5 Z & %
FALEBREETH D, AEBRTIE, 13CHINE
FRUTL100mg 2 HHERETH S REIREE
(Mei balance mini of caramel flavor, Meiji
Co., Ltd, Tokyo, Japan) 400 kcal / 250 mL
MR L 7o MU SRR BAATE AT, T8 R
%501 5605 £ TIEb50ME T DOK12045
ETR105HBOY A 22T T, HHOMERY
STININy TR Foo WKW ARIMER 530
s (POC-one, Otsuka Electronics Co.,
Ltd, Hirakata, Japan) W THIE L 7z, A
13C02/12C02 3 K U 13C Hk i 3 £ (%dose/
h) ZLAFOFHEAL ORI Lz, £L T, 13C

PEHEE (%dose/h) DFEEN S, &5 &
X9 2 13CHE & D FI & [13C AR P2
(%dose) ] &R /z, S 51T, FfTHIZEY ITHES
T, 13C REPRM T, #EhY 7 b~ (SigmaPlot
11.0, Systat Software Inc.) 12 & % JEFRE /N
— 37k (Marquardt-Levenberg Algorithm) 12
KON —=TT 1 vT a7 EN, 13CHEE#HE
MK & 72> 2K (Tmax-cale), 3 X I
Q[HIT13C02 & L THEH & 1% 13C-acetate
D E O 2P S 1 % £ T DK
(T1/2) ZHHE L 7=, 723, Tmax-calcldH HEH
AT S % 72 0 OEEMERY IR FREE & U CHEREL
LBTHHWLNTETND,
WG 2 ortiea 2 W T, IR BEE (VO2)
BRUO B bk FHHE (VCO2) ZHIE L
7o UUFOfHRZERNT, 1 HOREHRT X
JLVF — i # & (Resting Energy Expenditure,
REE) %Z & ! U [REE (kcal / day) = (3.9X
VO2 + 1.1 X VCO2) X 1.44], 14470 D
REE # & i U 7=z [REE (kcal / min) = REE
(kcal / day) / 1440] ®, HHEABEGT CLifE
i) BROEERBER 150 B ICSHEHE
OEHEEZREN L -, RERERICK S T3
NF —HEEOHMEZMT 22012, &
AT @ REE (kcal / min) 7n 5 £ Hi#% ® REE
OEE (AT F—HER) 2HBMHL, Z
D i z £ F 55 7 YK B e 4 (Diet Induced
Thermogensis; DIT) & L7z A4 [ZRI)IVF—H
Tim (ADIT) =BHEO TRV F —HEE—
TR TV F — R, JOoba—)lho
E2TOADITZH MY 572012, FHUEREEHE]
MEDERBK TETDOADITZHEH L /=, BAK
HIZIE, 157048 (GAIERF O DIT + R O RIERF
DODIT) X150 X 1/2%:KD, N5 DEZE G
At U7z,
T—FE, BTEE + FUERETRL
2 TCOMEHEBEIIH LU T, ZJThliE 57 ot
(BRI X i) 21w, BRI L TEERTF
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Ml 5 17254, Dunnet D HEZERE 2170,
LERIE & D LR 21T 72, if:, ITITH LT
BELBRFENMEONTZHA, FEREELLT
paired T-test 217725 7z, ﬁnjrﬁﬂﬁ‘/ 7 M,
SPSS 18 statistics software % fl\y, A /K%
ETEBRES % A& Lz,

. #ER

FB T, Eidind o kEmETHE L es
TOEN TRIBIBRIN S BRI /2. K&
L, AT CIXRIRBOBIE6 575 H, K
T30 H, il & RRRETIE8 7 H2 6 il
BTSN THEICER L (P<0.05), A
AN OKEIZ43CLLET—EITHEZN TNV
(Fig. 1.
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Figure 1. Effect of food bath on food bath temperature and
skin temperatures in forehead, chest, forearm and lateral
vastus muscle.

HRIZ, FBTHEROERERA 5B 120
HEHETR=AIA4 N ARICERLE
(Fig. 2). Con Tl3, HEEEDEE157EMNS
1200 E TR—=RA T M6 AREICER LT
MSAEICIT A BRSO s Nizho Tz,
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Figure 2. Effect of food bath on postprandial HR response.
Mean £ SE. *: p<0.05, vs. baseline.

SMABFIZ, Migff: & HICAHEROBRE 15
SHMNS 1200 HETR—RA 51 OB HEIC
#inL 7z (Fig. 3), MigMFMICITA BREILR
OOENEND Tz,
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Figure 3. Effect of food bath on postprandial superior
mesenteric artery blood flow response. Mean + SE. *:
p<0.05, vs. baseline.



BHHEH OFE T dH % Tmax-cale i, iR
WEERZZ ) > 72 (Tmax-cale, FB: 81.1
+ 5.9 min, Con: 76.4 + 7.6 min) (Fig. 4).
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Figure 4. Effect of food bath on gastric emptying rate.

R BEEIT, MEEEHITR—ZT1 2h
S8k Liahoiz. £/, DITIIMSGHEMTH
BEIIEDsNRN> 72 (Fig. 5).
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Figure 5. Effect of food bath on postprandial oxygen
consumption (dietary induced thermogenesis).
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T D DOHEAITE S XU DIT % & D 2 %)
RiZmnwZ Eavraniz,

IR R AN D BRI K D SMABF 731
md s ENHE TN TS (Watanabe et
al., 2012), EiREFNHIE, B ROKIH &
AR RO —DThH D, BIRIBRTH-T
HTEORARZRHTES EPHEINZ. L
ML, BIRHITE S SMABF O #hnid 4 Uk
Molz. TOERIL, TRIRBEIEIEITIIZE Tt
HINTVBSRERITHINA TEE DR 2 fl
WML &, 51T, TRIRBIZE > TRIRA
ERHU7ZKE, SMABF O —E8%) 7% 5 J& fE s~
Bl SNz 2 ED2/MNET 5N %, DITI,
RIRIBICEK OIS A2 RS NN, 2D
WML ETEE O TUHEICHISR 95 B D TId/R
<, BRI K2 BSOS TTEITHE D T3 )L
F-RFOTLEIZL D DDA, %L,
THA D — LRI LR R '
JRFTECRIP S S 72 &, AL s O IR A i
DI NEHE D SN NE D 7 HiETHRAEL T
ATz,

ik
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Effect of footbath on postprandial gastrointestinal response and diet induced thermogenesis

Kashima Hideaki", Fujimoto Masaki", Endo (Yamaoka) Masako", Fukuba Yoshiyuki"

1) Department of Exercise Science and Physiology, School of Health Sciences, Prefectural University of Hiroshima,
1-1-71 Ujina-higashi, Minami-ku, Hiroshima 734-8558, Japan.

Abstract

[Background]

The aim of present study was to examine the effect of footbath on postprandial
gastrointestinal activity and diet induced thermogenesis.

[Methods]

After five healthy subjects immersed their legs to knees into water bath controlled by
43-45 °C during 15 min, and then following 15 min, they ingested 400 kcal standard
meal. As control condition, they ingested standard meal without footbath. Heart rate
(HR), superior mesenteric artery blood flow (SMABF), gastric emptying (GE) and oxygen
consumption were measured before and after ingestion of standard meal. During footbath,
skin temperature in forehead, chest, forearm and lateral vastus muscle was monitored.

[Results]
Skin temperature in all areas significantly increased during footbath. SMABF, GE and
oxygen consumption were not differed between both conditions.

[Conclusion]
Footbath did not acutely affect postprandial gastrointestinal activity and oxygen

consumption.

Key words: Foot bath, Gastric emptying rate, Superior mesenteric artery blood flow,
Dietary induced thermogenesis,
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ABEDIEL 5HDIEC LSS DEEFHEEA
—BRAT 4 7R ABLVEZERRABRZMOBE

To seek the underlying mechanisms of post-bathing syncope:

Contribution of arterial stiffness and baroreflex sensitivity

R IE"

EERY

1) BEELMARBRENERZMESHI ABBRM TN

Key words : i /Kitr, BIRE RS2, BIIRBE(CEE, TR & #HT

=
[(BEsL M)

KIEN T DK - BFEDHEINIE L W, ZD
BRI L T, A OB OZBZ IR B
W K 2 R FEIMEEER EKIED 5 DRI D %8
MO0, wERMEE AT, A IR
DR TERLIBDIENFERDOD—DEEZS
NTns, LNLABNS, BRMERIEST X
EARELTWS, AHETIE BIIRAT 1 7 %
A, BIRIE S, B KR A LR fE
CHEHL. AR THEEZONE < 5 A DA
HEDEFEHONITAHZEEHMNEL 2.

[#i£])

RN B 184 (29~57%) 1255 Tl DR /K
B (41, WKL) 217> THH W, ZOH]
T, OAEG M, BRI SRR SZ P, Bk A
T4 T XA, FPRMERPTZEHIL 72, BT
R EZ T, IRKE D DETDINAY THNT
D 551D BN 2R, B LK Z 72D 72 iR AE
TO55 D EMZHE (AR) DERIT. Zh
THUEN BIEZ TV, T OB MEME R iZxd
% BRI E D EFR AT DO E E 2 S BRI S

&z (baroreflex sensitivity [BRS]) ~°1 >
R L 7.

[(iEREEZR]
NEALERRITAE S IEAR R ITIE R S 7@ A £
MERH 5N, MERTIREICABIETHEE
BEIIAECIRno Tz, AIRTRIZ. BRST 1 >~
WERICHEAL, BRAT 1 7R ABIUO TR
MEEPUIE BT Lz, ARATIITBNT,
FCNT B E I PE S SEEEARIE O T INE DR
WEBRST 1 > EADHEAZRL /2 (r=-0.736,
P=0.006) 7%, A3 Z DA BIBEI(R AT 2
U7z MATEMEIZRED MEE N O ABFEiIK TO
ZALEBIZIABATOBRS 71 > L IEMBIT % {H
Mz d > 7= (¢=0.531, P=0.076), —J. N—2X
T4 DOEIRA T 1 7 F A B XTI MmAE LR
REDB GIIRB I N> Tz,

€=E

R O /KiB D5 E. HIEK ORI EIEIC
F5 MEAR NICABRZITAE L nn, Bk
JERHEZMER D EH LT L TWBHE T,
REBMER T 24U B RENEND 5.
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AIFIZBIT D AEOERIT K DL, EME
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BHMIAIET D, TDORMNTH, H/K - H5E
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2K B R FEIMEILR S KEDN S DR EITE >
THEE72 M E RAE U A D MR A HERF T
ERLBLZZENHEHRO—DEEZSNTN
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SSITBELTH, MANDS X OMEANBITENF
HEITHZEBHBINRERENAD,
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BN Z 0., DIHEOBER & RIS G
DIHEIZ K > T EZ#EIEKEICEST, Ll
SRS, ARRIZIRBFNIRIC K O, KEImE N
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RO i EMERY - AT D 2 AR
CEOREIRS EEEBIRICAET DAL YT
Lt 7% =T, HOEAIC L > TlED ¥ %
AL, B RZA L T MENTND T
ZFUT LT, ERDTENUITT D E0ND XD
2, REa R %2 SIEOHE K5, UL, 5
FHFZE D I B W T, I I AW B IREE O BE (L
AT+4 7% A) NEEdE ALy FLvT
H—IHREL DS RS20, [EZ54 R
ZHENME T T2 LRI NT NS,

ZOXOIERZEZRE A, A TIE. Bk
AT 4 TH A, BRE SR E BRI
MEIFRAEICIER L. AR TERBRDOIIELS
ADENEZLEOEFEZHSNTT S Lz H
& Uiz. WFgElaid. O ABEICITRE N 8hE
IZPES MR TR I N5, @ AR DR
BIEICRE S IR T ORREICHB T B E A ZET.
BRA T 1 7 % A, BRE S, BRT
R MEEGICE > THIATE %, & L7,
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1. ¥R

RN BE13 44 (29~57 %, 44 + 115%) 2%t
HE U, 261/ FRHFMENEL <&
MO Tl RTINS BRI L 7o, FEBRITHE L,
EBRNECRI VAL A7 E2XERLTO
SHICTHRAL 7218, EBBMOFEZRZ. &
FBRT. AR GRS A T2 E R O K
WA THEML = (N2016-683),

2. RO~

PEEBAR AN DO IEE >y —NIZH S
EIARERIC CHEMEL /2. FiRIZ24EITHREL
Too HEERAITIT, EBRATHEL D 7V O—)V DO
BRI NWEEKIEBZHTTHS5 5/,
oo EEMHON T oA > OBETR S NITHEER
Al 3R AN DB UK ZFR<) 2T 5 &5
R L7z,
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& k) 2FH L. RES KX ERIEH 2%
DMK Z Uz RNT, #BRFITKZE
1E> TWRWINZE T INT 55 D AL §
RO THH -7z RS . 5501, BlkE
RS2 2T 5729, NAY TNIZ Tl
UL SORPRINIALIC TEBZMFF S BT, 2D
B D R Fr B 5 K OV Bl e 7 s I T E 2
& (Finometer MIDI, TNO TPD Biomedical
Instruments #:8) Z W TRk L 7z, —[ElA
HE. Ot E. PRORAEMMERTIL. Bk
JEHIE 5 Modelflow £ THEE U 7z, B4R
VIR ARV RIR G (Genius 2, COVIDIEN
B ITTEHIL /2o 2 D%, Ny RIZEEHL
FIRIR L AZ R R EIC L DEIRA 7 ¢ 7 % X5
HBIPBEHFRITZI—-Ry 7T —EITKE K
BRE IR MR S EHHI 217> 720 RWT, ik (41
&, WEEKAL) B RINZAY TIZAKL, JHE
MZBTTE LR ZRk> T B o7z (AR
St o FRESM ERIER. b REERITIELLN S
SEALANZBAZEH L . B0 RPN LA B & ffeFr L C
HoW, ZOMOIEREEZLER L 2. 2D,
INAZ TS T, HRNTEKRL, Ny R
TIEAMI LR 2 & 5872, R 10771212, Bk
NRIAZIR R EIC K DEIRA T+ 7 % AGHHL B
FOEFWRLI— Ry 7T —kIT K S KRR
ik Eat 2 HET S 7,

3. AIEIEE

Bk A 7 1 7 03 B - R B AR AR A
#%& ¥ # (brachial-ankle pulse wave velocity
[baPWVI) 12 & 0 3 L 72 ¥ I 1213 M E R
FMAELEE (form. A0 a—1 fhE) %
FHALE, EMBIOREICIY L FAES
74—t YN L ZIMERER T 7 %%
&, BIIRIERIE 2 10 R ek Uz, g
kB X OEISEIIRIE I TE DL B YD ORFfE 2
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ZHEEH L, HBREDOFENSHEE L 28k
EERHZTRUAEMN L2, T ks
BOMEZHE T2 & EHIT, AL 20
BHE OO ZERE LUz, KBREHR iR &%
AR AT & (CX-50, Philips £h%1) 7 fd ]
L. BE— RIEICTERRRERNEZ, Ky
7T —IEIT CEINR ML E B 2 5 U, SEEE R
MEEZE RT3 & &I, BRESINEZ M
HETHRLU., FRMERZEB LY,

BIRE SR AZ RN, EAT 28 5 AL
D LB LD Il AR T IZX6 T 2 BRI E
OEMRENFHOMEENS BRST A »2H B L.,
A4l L 7= 9,

4. #EtnE

fERITFHES XOCEERETRL 2. &
R L EITII RIS D B 2 tRE 2. AR
DIRENT DWW T O S #2127 13 Repeated
measures ANOVA 2175 7z, 2 fEtEfH O Bf
TERE T > ORBEAHBEREIC TR L 7z #t
A EHA K HEIT 5% & LTz,

. FERELVER

BiBREIE, HE171.0+ 4.6 cm, (AE67.0+
10.8 kg, BMI23.0 + 3.8 kg/m2. KEHiZ17.3
+7.8% TH>7.

ZLITHIBE B X ARSI BT 2 BT
LEP OIERBIREZ R Lz, ODMAEB XA
HEN, MEEEICL TABRKGETHEICE
EZRL7= (P<0.05), £7=. LRMIMmES LN
SEEERIE S, ST L TABSHETE
flE 2 /RS EAICH > 7= (P<0.10),

Z 212, AR TOREAEMIBEOE L%
~U Tz EIEIRIZARRITR CTAHRRE(LZR
etz OAES K OIRRIMEIE. AV
BHEBIEF L= (P<0.05). KRBT M 7F &
A RICHE K (P<0.001) U, FiEMEEY &
baPWVIIHEITIK F L7z (N P<0.001,
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EWBREITBNT, HEEME ABSREED
NSENLEIEITAE S SEE B RE O J D3RR S
N (NN -325+11.2 mmHg, -34.2+
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IR, SEEFIIRIE IS ST T %508, 20 13.8 mmHg) . FFICABRSM: T, EEBEIRIE
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Control Bathing P-value
DB, bpm 61| |7 66 £ 6 0.044
IV#EEAMME, mmHg 108 £ 20 114 £ 17 0.191
HhEREAME, mmHg 58 + 14 63 = 13 0.081
EHEARE, mmHg 74 + 15 79 + 14 0.087
—[OHAthE, ml 84.6 £ 17.2 83.5 = 16.2 0.759
OMALE, L/min 5.2 £ 0.9 56 £ 1.2 0.022
FRAEME RN, mmHg s/ml 0.91 + 0.38 0.88 + 0.36 0.557
R2. ABICHES REBLEBIEEDZE(L
Before bathing After bathing P-value
iR, °C 36.5 + 0.4 36.5 = 0.4 0.770
OIBEL, bpm 55 £ 6 53 |+ |6 0.025
INFEHAME, mmHg 114 £ 13 111 £ 11 0.126
HhARHEAMMAE, mmHg 73 = 12 70 £ 8 0.030
ABEEhARIMAE, ml/min 303 £ 79 472 £ 157 <0.001
TEMmEES, mmHg/ml/min 0.30 £ 0.09 0.20 £ 0.06 <0.001
baPWV, m/sec 9.1 £ 15 84 = 1.1 0.002
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To seek the underlying mechanisms of post-bathing syncope: Contribution of arterial
stiffness and baroreflex sensitivity

Jun Sugawara®, Tsubasa Tomoto"

1) Human Informatics Research Institute, National Institute of Advanced Industrial Science and Technology

Abstract

[Background]

Sudden death in the bath frequently occurs in Japan. It might be partly due to post-
bathing orthostatic intolerance and syncope. However, underpinning mechanisms are
fully unknown. The aim of this study was to determine the effect of short-term bathing on
postural change-related hypotension.

[Methods]

Thirteen healthy men (29-57 yrs) underwent 5-min bathing (41°C) and were measured
arterial stiffness (via brachia-ankle pulse wave velocity [baPWVI]) and baroreflex
sensitivity (BRS) before and after the bathing. BRS was evaluated with the sequence
method from mean arterial pressure and heart rate responses to the postural change
following the 5-minute sitting in the bath without (control condition) and with hot water
(bathing condition).

[Results]

There was no significant difference in standing-induced hypotension between the control
and bathing conditions because of large variability (-32.5+11.2 and -34.2+13.8 mmHg,
respectively). Following the bathing baPWV was significantly decreased, whereas
BRS gain was significantly attenuated. Extent of standing-induced hypotension was
significantly associated with BRS gain (r=-0.736, P=0.006) in the control condition, and
then such significant correlation was disappeared after the bathing. Change in orthostatic
hypotension (from the control condition to the bathing condition) tended to correlate with
BRS gain in the control condition (r=0.531, P=0.076), whereas baPWV did not contribute
to change in orthostatic hypotension.

[Conclusion]

Our results suggest that after the short-term bathing BRS was attenuated but extent of
standing-induced hypotension was not influenced remarkably. However, lower BRS might
contribute to greater hypotnesion at the orthostatic challenge after the bathing.
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