s ME
R & W) (Medicine and Biology) Vol. 163 (3):i3_0j03, 2023 | BT ]
\\_ e

[s]

AHOBHEMICE T EAT[RICK ZKREENDIE

alllsEw D, Mg D, e D, ABASST Y, EEIL?), MRE3RE,
RAAHERL ), HJIRAIZ 2

1) AbHEER R SRR EE AR
2) AHEERIE KT TR
3) AiEERIERY: THENESE T TR
4) JbHEERN R TR i ERE R

B

AIBIZEHRKENLZWEE LTHSNTE D, REMENEETH S, —#
(I, SEERFIZ IS TS BBk A 2 e 3~ 2 Y, EBIC IZHURIZ B 1) 545
Eﬁ%%®$m®ﬁxi+ﬁ W, 50T, FilaaF AL AEYLRED
FRATIZRE WV BEERT 12 B 1) B G SR & L T, %mﬂm&tk%?%m@&%%
REDBIZ 72 D0 \%}:&oto F 2T, AR TIXESBHIZ BT 2 A F %
Mﬁ BT, AR AR D EIRIC G- 2 282 UET 22 0 %
HijE Uz, WG S 1B MUz 21 4 TH O, BN 10 94
B U 7248 & IS N ET O R4S R IR & OMRE IR O Il E 8 2 £ R I
U. FeisskReEt U7z, Ai8EE SR BRI —A 51 > TlX 36.9 (36.7-374) C—T
HY. BT ATl 35.4 (33.4-36.1) CThbh, BEERENED SN
(p<.001), EIRIFR—ZF 1 36.6 (36.5-36.8) CTH . HE¥HFr AR
TlX 36.8 (36.5-37.0) CTHH., HEEREIIRDONLRL -T2, T DFEHEH
5. AFTITKEIRE UGG, BHEAT CIRIR 2 HIE 3 5 50 PRSI
HERE, AFRFOBESSRIZDOWT, BYOMER E%2ERE L 72 Hik%E FHRi
ML TBL ZENEETH S,

F—7— N iR, Emh, EREEIER, KSR

. IxLC®IC 72 E DI T TIHR IR D B & il
AIBIFHE LG CHARAKENSZVWE  HIhTnwd (2), LrL, EBOEHED
f%é Bt - K REESEDARE, mEEEFT D BR. MEHEAT XL R I ARIE R XS Z DY
ZELDPEE Y. BNOSEARENIZA TELXIDICHMOMANEHEL RS, &
%<Wﬁém WHAKRESOHI» 5L HoOoBEFEEHHIIB I 28EFHKL LT,
SEESTRFEARIENWET S, BEEEFEE 7 Fee A & U T i 2 X0 58 E I % FE i
1 RIA UWMERE N (1), —RIIZ, LTw3 (3),
SEEWFIZHL G HIBIR D EE T 2 M HE T X, TDESRERIIBWT, 20194 12
NEFWSEERTA 774 DRETSET AR RGP K 2 5l E 2 2 U 7297
WA IR 2 LD ER TH D, MgicB T3 aoF o1 AGYE (BUF ; COVID-19)
TREAHET I I HATOMA X HEE Y= a7 ) DESBIN S WEEFTIZ B \WTH COVID-19

R IR
2023 % 3 H 2

T 001-0909 1‘[4'!15'?6?5%[:7#?%1'9\ 9% 13 TH1-15 20234 5 A1
JbimE R 2 R CREER R G %ﬂ
E-mail: ishikawa-k@hus.ac.jp

Zf
i

)4]14 Xli\



R & 4% (Medicine and Biology)

XS B T DIEDI BB L 25 T,
WS FE LT TId e, B EE A Xy 7
DBGEHFHIET A2HBERH D, ADBELEL
XN & D ERIIZ B WT, YL
KB ISR OBIE D TEHEL I NTWS
(4), DD, HEHFTIZ AT HBRIZIL,
T RTOMEHEZ 12 LT COVID-19 %5
STERDEHEZ A7) —=v L, Bbh
556 0%, — R OMEHEE & I XEIRR OIS
Fi 30 B R EERERI N Tws (5),
D7, EEHEFT D A TIREKR R E
DHERIZE ¥ F 53, KIRHFIE & D AFR
T HRETOMFIREOEIER (MIF, HEEHZ)
MDHEL %, T LT, COVID-19 OFifT
IZ & o T, REHIE T M2 8 572012
FEREARARIR G AL < H R U, SR oD HE
e LT EMmINTWS, L,
FEREAARAIR FHZ X E T % 72 D DAV KR
Mk (10~40C) 23d 5 (6), iz, it
R Z AT ORIERIE L, COVID-19 A3%¢
b 5HE 225 ENREHNTH 57
b, BT IZ AFTETO B S U < I XBA
ETEBETHZENPEEINE, TDZD,
FHMIZ B W TEREATIZE < DAL DBES
L7282k, BAACERBM&AEIT L
HEFPHENG, ZOGE. FRELTW\W5 ik
HETH->TH, ARIEIPMBENIGEIZTIERE
IR EMEIC R P EINTVWS &
S0 (7). FEEMAUAIREHZ & 2 B
HIEMEIZEROKIE X DKL HIESI NS G
BRIMED D B,

DS RIS, 1 HOHBIERE
DK T 10C %2 FEID HAE 9 H
DA Ed 2 %mi (8) DMt#tFrizB ) 53k
B BRI EF 2 D 72 B IR O HIE 12D W
T. EBROBHRR 2 A€ U546, W)
I EHEDINEE T H B fERMEDLE 2 51z,
LU, #ErHicB i a/450EI1Z X5 K8
ROPEFRERANDEZEIZ DOWTITHH S DT
INTWEN, FDD, A TIIES
iz B 1) 5 REEE AT BEER AR B VT, RS
W& U CTEMT B AR IEREAR AR
FHZ K B EROMEMEFICERH LUZ, K
A CHIE U7k R 5, SRR X D52
JEIRANDHELZHSNIZTEHI N TEN
X, EEEEAT & U C S RO AR, FHET

Il R BN ENE 2RSS HMEER 213
5T ENTE S,

. HEEHN
FWHIZ B B REHEFTIZ BN T, RGO
we U CEMY 2 AP O FEEAARLAR G
IZ & B EBIROHIEIZDOWT., ARIED K
JERIZ 52 A E LIRS A Z L 2 HINE
L7z,

. /AL
MERNRE

Fe e WS 12 F8 0 & VTN B B iy B 2%
A (LR 5 ARG e 7294 21
HENRE LT,

AFFH S

AT EREERITH 5 2022 4 12
AANZEM L 72, BRESEE (IR, %
A OIREE, SEEERCERSEHALTWS
Fi9Ess. lEFOEHIZEBE Ui, BT
WHERERE L D 1 D OREZET 52 2
AITEE UTz, AR, FEKRTIZ A
% 24 CIZERE U - TEERE IR L 72,
Z D%, FAE 30 DRRIZFES N D D htHEE
FItE U7z, £ L C. @A LIS
N3 EDHERTE LM Z2FER$E1S 10
NET B EE L, HEETETO B % 5
B e U Tz sk 7=,

A IEH
T — R UNE TG 1%

WEEEFR T D B AN 2 G e LT 10 49
MO ZRD 7, KEAAOZFIZTE
IR 15 C DIRRE THEAMAAIR G2 FAV, i
ER ORI E & FEREAR AL RIR G CRIZHH D
JEIRE HIE U7z, A TIRHIE U Tal ik
U7-ifAEEE 2% HHICIEE L 72,

VAN IWAREN

PAEEE Z & IR R E 2R U 72,
REIRORIEHEIZONWT, R—ZX54
TR, EEHEFT AR B 2K Z ¥
1)V 3 7 Y VR BT NEA AR E T ekt U
7zo 72, WEES X ORIEEERER & O
BEM 2 3l 272D, R—AT71 VB X
ORESE A A PRI IZ 31 2 i ORI D W\
T. A7~ VOIEMHBIREZEH LU,
X 51T, MR & BRI & B IRE



R & 4% (Medicine and Biology)

p <.001

32.0 . .
e e HEEE R A P

1 FTEEER R &R D Box plot

FEIZDOWTEH, R—A T4 v E X OREHEAT
AP CHERET U7z, AKX 5% &
U7z, iM%, SAS ##0 JMP Pro
ver.17.0 Z{FHHL 7=,
A PR A B R
AIFFEDEMIZH 70, ALiEERE K
WMHEZELSDOAREZZF, ZEOHET21E
THEMLUZ KRES 662 5), AEEHW
LEEH. AR NOBEHERLIESHED
REE. ANIERDOIEEIZDNT, IEED
XETHHL, AR CcHzT—X%2FH
TBHZLIZDODWCHEZE-, Rz, Kl
TaMdZ eIz k> TRETM, BRI
X—UER LN L 2 RET S 2|
SMMZEH L 7~

V. &R

RS e

FEDE S N-ENREIL 21 4 TH
b, EMEIE54 (23.8%). Mt 164
(76.2%) ThHho7-, £7-, lBT+Z2EHL
TWAH X W o7z,
BRI

FHEYHORBEIIFENTH D, G
WEESH HEA U5 WEY O TH - 77,
RIS DBREZIZHB T 5 10 2 O E
%, iR 2.0£0.2°C, MXHEE 74.7+£0.5%
ThHh -7,

mER [T]
&
—

36.0

35.5 :
N T A

2 O Box plot

HEEEFI A\ Py

IR

R & O RTEENS K7 JE R O JI R A R 1
rhdefif (DU AZEEPH IQR) TR U7z,

AIREA R EIRIE. R—A 514 T
1% 36.9 (36.7 — 37.4) C. T AFT
Kfl% 354 (334 — 36.1) CTHbv., A=
mENRD SN (p<.001) (K1), M
EIRIZE L T, R—Z2 51 1% 36.6
(36.5 — 36.8) C. EHEfr Ay
1% 36.8 (36.56 —37.0) CTHhb., BEX
IR 5N o7- (p=.116) (X 2),
RN—=ZA 74 BB EERD X ORTEEE
FEIRIZOWT, fHBREIX-0.464 2 &
DMBEDERD 57z (p=.034) (X 3),
BESERT AFTIRFIZ B TR, FHBEIRE-
0.139 L FfHEHIFERD s o> 72 (p=.
547) (K4),

R & FTAE FIR D 212D \WT, N
— 2274 Tl0.3 (-0.8 —0.1) C, it
Hpr AFTRFIZ 1.2 (09 — 3.3) CTHhH Y.,
BERENRD SN (p<.001),

V., ER
AHETIE, R—A T4 B L O
AFRRFIZ BT 2 REIRIZDOWT, ARIRIZ
X DR L RE U7z, BIEEN R SRS
FUOMERIZOWTHRE L& Z A, Bi#H
W EIRIZBA LT, R—=ZX 51 v e gL



R & 4% (Medicine and Biology)

38.5 1

w
oo
o
1
Qo

w
i
o1
1
o]
@]

RITARED B R [*C]
o0

@)
36.0 - o
35.5 : . . . .
36.0 362 364 36.6 368 37.0
WiE [°C]

X3 NR—ZATA VHEOREIR L BigE K E
RO EAE

T AR CIIARIZEMETH - 7=,

—F. WERTIXENMIE T 8RR
BOEFZED SN2, ZiE, KR
TEOLDNTE D, NLRDFED T/NRIZHI
ZABIEMTERLEZONDS, KWIET
. EFIEEH LU TWR W2 O RTEEER .

HIZARIZN T W= e RENTOEE
B TIZ OB/ EZoN5, BER
N 19CoGE. TRIXFEE iR T

LM, RBEITEAIIREINS Z & TR
TIHZeMRW|EINTVWS (9), ZD &
SIZ, R CILET T AW E N B 720,
FEIRZ Tl PR E TR T I 50
BEMELRD B, LU, BTl

TR D R0 55 12 BT, FEEE BRI
& N 72 BTEEE © O R B IR E A3 N 2
EDEIND, KMETIE, R—ATFA
VIR & BTAEER R R B OFEBE 8
B O v, HEHEERT AFTRIZ IXAHER X D o
7o AE. BABRMIZT—R2E2INELEZZ
EMS, R—A54 VBT SR LR
YR B IR & OMBIE. FERFHIZHEIE L 723k
MTRBRWZ 2o EHRHNEZHEIZTHZ
XN TH B A3, BIREE R EIRIZENICES
WTHENKIRDHELEZ I - HIERE R L 7
STWZHEEE BB/ ETE R, £/, it
AT A FITIRE OO BT B RS IR IR IR & L

RICHEEKLS, TOEIFIR—ATAE
LU TEARIZREVWERTH -7, FE

37.0 -

w
=
o
1
(@]
o
o

A B AR [C)
2 8
@)
@)
@)

O
33.0 %
@)
32.0 : : Q .
35.5 36.0 36.5 37.0
IR [°C]

B4 EEEERT AR O & ATRHER R
{i D HAT ]

Bk BRI EF O (i S TN A 10
~40CTH Y., S AR Z HIE U 7= hE s
Fr LB A O Z A DRI 15C & #FR #ipH
Tho7z, UL, EBICITHIESR O
SAR7ZT TR, HIERTIZ ED & S RER
BIZHIEL TWERE WS R EETH
5 ENRBINT, Tk, Euilucs
W TANSUZ 2B EE U 72 F2 W BITRHES © K2 g 1m il
EZITD T Xid, FHEEZ Ak faits
FHlIE NS, FTDD, YD BEHE TN
WZENI N, BEEIIEKRT HERES H 5,
INH6DIZ ens, FBIEHETO K EIRHIE
X, BpMOAFTIZERT 55 2 T
XV T, BNTHDREEREL 72121231
ETBHRE., HRITEDREBANDEE L
B/NRIZ T 2 TRIZDOWTHRE T 2 REN
hirEEZONDE, X612, REIRZITT
X7 <L I A S R ISR B DA
HHIRTAZEIPEEI NSO, %, &
HE L OBRKZ E O 5K oAz
WTHIZRSH LLIFECHELTE 525 &
D IR ARFIREE D BB RIB X N7z,
NERF (10 - 11) AAHERT 258 oo
T A AEGE & B F 2 TS EN LD R
A > M T, RO FE 4 CHFPIRREIC &
> CTHEHE A R— A 2R D 2 F B BEMIZD
WTISIHHI N T WA D, BRI FEREN
RETIFHIZ I N TV, FREGE 2 —ik
HEHE Z R — ZUZ AFF S H7a\WZ & & &I



R & 4% (Medicine and Biology)

I A57-HI12iE, BEHEGEZ T TR < AR
ZATORBRIENRBLEL RS, LA L,
WEEE S N BN B IG AL, R AR IR
RUKERET 2 W72 S IRHIE TH > TH I
iz B4 5720, " CIEHIEIHRALIZ &
S CHEYNZHIETE T, BEHEAR— 2D
D T DIE YT S M T & A WD RS

N7z, BEHHIZE I 24D FEEFRERIC
ik, EEEEAT £ TS A IR AN DR
T SN\, TDD, KERORA
BRI X o THRIRHIE 9 5 5047 X ) D1
E % E Z RGBT 5 HRf o E
P IIMBETH D EEZ S5 NTz,

VI. KR DRE & SEDRE
AWML TIEMARENREE D DR, FE
HOADFERTH L=, NEPEHE T
FREDFE RGOS N DIEAHTH D, £
7. BAMZHETH D=0, HKEAD
BEIGEP AR EZ2TRNTH—-L TV
WZ 5, HEERADEAIITETE R
W, 51T, BESZB I AR EOHlE
S, EBRICERRE R EER S E & A
. WEZES L TS BRERDH S,

VI fE53m

AT, 10 0 BB WE Z &
THIZEI N ERIXME T T 5, LFTITHEN
U GE, @ c IR 2T T 5
ERAL P RERRERSR iR &L AT D et
RIZDOWT, YD ER %2 EB LA
EEHEFICHR LU TBL ZLAEETH
%,

VIl 22 32k

1) BN EEEE TN I 1 .
2016. https://www.bousai.go.jp/
taisaku/hinanjo/pdf/
1604hinanjo_guideline.pdf (&

I 2023 4E 1 A 30 H).

2)  ALWETE. SRk 30 Ak AH R SRR
BN IREEER 2. 2019. https://
www.city.sapporo.jp/kikikanri/
hokkaido_iburi_earthquake/
documents/ho_koku.pdf (£H& 2023
#£1 H 30 H).

3)

4)

5)

6)

7)

8)

9)

10)

11)

A=, BT, ABEAET, KA
B, B L, MHAE. g EsLig
ZE T BT & U T O
Z—TEERWHLTH 5 RZ D 5 Ext
w— HASEEZMGE 2022,
27(1), p.48-54.

WEBE. i o v 7 A )V A REGE S
WITHLE U 7= e B 3% - 35 31l
HARI4 > (B3R .2021.
https://www.mhlw.go.jp/content/
00079404 7.pdf (%R 2023

1 A 30 H).
HARERIZ. Frilan )1 )L A &S
SERFR DM~ = 2 7 L. 2020.
https://www.japanpt.or.jp/info/
asset/pdf/
koronahinan_manual20221031.pd
f (& 2023 4£ 1 A 30 H).

MR x4 ICST. FEHEAM BRI DT-
103 Atk BiE. https://icst.jp/
medical/nozomi/pdf/
torisetu_103.pdf (& 2023

1 H 30 H).

A 7, BB A — BRI SR
RO FEIR S L IREDOERZE
). HAE QR FERHMEEE 1997,
34(2), p.89-95.

FMHIAS KA. itz s %
Fa 7k FH B D AS B IR 2R. https://
www.hika-rigokin.co.jp/common/
pdf/handbook.pdf (Z& 2023

1 A 30 H).
AT, BB amIE. BRI TE
2B BIE T AR EVE R G
W25 Z B3R, HARRBFA5E.
1992, 43(5), p.421-427.

R, Fril o a 5 1 ) R EYYE %
BEZ T RERRDORA b (B

1 ) . 2020. https://
www.bousai.go.jp/pdf/
covid19_tsuuchi.pdf (Z# 2023
1 A 30 H).

N, BT iz B I 28l aa >
AV AEGIE AN DR B S

% Q&A (25 3 k) . 2020.https://
www.fdma.go.jp/laws/tutatsu/



R & 4% (Medicine and Biology)

items/210513_bousai_58.pdf (%
fd 2023 4E 1 A 30 H).



R & 4% (Medicine and Biology)

Influence of Cold Environment on Skin Temperature
Measurements in an Evaluation Shelter in Japan

Koji Ishikawa?, Hideyuki Umebayashi?, Yuko Hayashi?, Kumiko Kuga?, Masahiro
Uozumi?, Miki iijima?, Masaki Yagami®, Kazuhiko Hosokawa?

1) Department of Nursing, Faculty of Health Science, Hokkaido University of Science, Sapporo
2) Department of Architecture, Faculty of Engineering, Hokkaido University of Science, Sapporo
3) Department of Electrical and Electronic Engineering, Faculty of Engineering, Hokkaido University
of Science, Sapporo
4) Department of Civil and Environmental Engineering, Faculty of Engineering, Hokkaido University

of Science, Sapporo

Summary

As Japan is known as a country vulnerable to many natural disasters, disaster
preparedness is important. Local governments operate evacuation shelters in
disasters; however, designated evacuation shelters in the community are not well
prepared in advance. Furthermore, with the outbreak of the coronavirus infection, it
has become necessary to take measures, such as measurement of temperature and
health monitoring prior to admission, against infection at evacuation shelters. This
study aimed to determine the effect of outside temperature on skin temperature at the
time of admission to an evacuation shelter during disaster training in a cold
environment. The study participants were 21 individuals who participated in disaster
training. After the participants had waited outdoors for 10 minutes and before
participating in disaster training, data were collected retrospectively, by measuring
the forehead and axillary temperatures. The forehead temperature was 36.9 (36.7-
37.4) °C at the time of training participation and 35.4 (33.4-36.1) °C at the time of
shelter entry; the difference in temperature was significant (p<.001). In contrast, the
axillary temperature was 36.6 (36.5-36.8) °C at the time of training participation and
36.8 (36.5-37.0) °C at the time of shelter admission, and this difference in
temperature was not significant. The results indicate that it is important to consider
in advance the methods of infection control at the time of admission to the evacuation
shelter when a disaster occurs in winter. The measures include the site where body
temperature is measured along with the method of health observation, and taking
into account the structure of the building.

Keywords: evacuation shelter, cold environment, health monitoring, skin
temperature



