2023498278 (k)
SO FEEF 20 SRT —XROEY R AERYE I F—

SRR
~RamDEEZEZTRIDIC~

EHMERMKRT ExRERFt>X— 5560
RE BRE (BRY Sl HZT02)




AHDEBEEL

* _L%é:&_/:%
'Tm@&§%%
20 fIE
-1m®@@%%®77m—%
« EERHTT
o BFIGT
c UTNZALEZLRZY VT




AHDEBEEL

[REBER
—IN = | | = 0A
- [IRDREEEE
« BFTE
O
® )( /JID-O){L/;% %Z%E O) 7 7 I:l - 7‘/_ Ry R ST TR R AUSHIL BABOER | S
|_|_| /\ _ I_';I = ER B =5 IR A—w IT = S47 Hitisk
7’%/%%6}: 9{, sl SE2EEQSEER SLEEEEH HERVDE
oo T2
a®

ﬂjl,ﬁ;ﬁ%i;:
< % 9/2(k) 7:41 RS WW136 00 tenki.jp
J } l/ & /r :E & I J / 7 S AR 309 BR (CRRNB0TITEL. S
[A D R 72EEOEEE &G0 FE Uz, FElFARME, FRos

EHEROBREREEBHUCIEICRNET, Z0%t
BENMEUL. BICEEZEHLEOTY ., BPECSIE
FEER LT ITELY,

Bt : tenki.jp

SE¥72EHOEEH

ZLI2H(H)E %ﬁﬁﬂrb{[iﬁﬂh‘55%“(%‘?%73‘&73‘\3 TWET, FaI7F30582(C
SURAB0TICEL T, SHER2OEOEEH /LD E L. 1875F0OREtRBLIESRS I q
oz, 2010FOFR7IEOEFEEH UIcZ LD ET,

https://news.yahoo.cd.jp/ra rticles/9a5bbed21f966d9abd3a8809b8c864c2825440aa



/FT_L%Q DEREE | [UEDEEEE

RN GEREE EENGERTCE

— ==
« [IIR-KEF -

i
=8
k3
e
"

X

c [AIR—TVAILK - FlHE - REIE

DN

IR

¢ IARAFNRIRBIER

—\‘_;'-"-—"—-——"..T:—-—

N

/——>\

NN

C . OO

ERER, FRBEEXNICRT
Aschoff & Wever Nat. Wiss. 1985



Sl
N\
I
X
Eli
N>
—
e
M

A

Sl
N\
s

R DEER

KEBWLWEE>
& L3R
i s g REDRE - FF1
FIEN L ERLZE AOTRER 1
- SHROKE - B
« [R-TAILR - HE - RRIE o (B
¢ /%

TN

¢ IRAFENRIREBIER

——

KEWEE>
& YXiifa 7
REDEE | IL
=2 H
AR BRIEIB20°C £ 35°CIo 61 5 BHABNE
EQR, FR/REEXNICRT
Aschoff & Wever Nat. Wiss. 1985




[ER D,

M
A

YE

0T
SEZEREETICEVWT, MNOKDBELITIEDLDNRT V IHAENT-Y . (AN OFEEEEH
AT 270 E LT, RAET 2 EEDRBIR
4 TR BEE
HEW - K (Feb < HH) [EhRt]
| B | HHE - SHROBE (26 5KY) [ EhpEits | /)N
j(g@%,%
| SER c [ DORNR - M ER - B - BER - B E:55% 0 h
= (%#<otU¢5 ARSI, A E)
EHEE - £ FREOEFEE
s (@U#fvﬂﬂ«@&mﬁxﬁuw\ﬁﬁﬁﬁavgowﬁﬁé\ BHiE IS K
> BT RL &)
SR (EIC B &L E U S R ) [&g99m | (BalRE=40°C)




[ROEREREZE © BVPIE

it

VAN E:E
ERZEARETICEVWT, BRDKDELWEDDNT Y D ENTY . FAOHBERED
e 27 & LT, FIEY DREEDHRIN

®1IEFMEME (AN MoE L HERMRPED LR

N

JEFAENE GhULRy) PhrpiiE FTEPERL P E
£ ke DR T i~
FEAE B i H&EEWN. BH B, AR—v. Bi
WmEp L~ o SN
et FFEARTE KRBz AT &hF0 — A |
ey eI B AP BEEDS g oz s ad - D
FERERT BB A © OFIRIL & Z L W EIGEL Bl B B it 2 SLE AR
BAEE TORB  BHE EAT TiR4IZEE BURis AN SO e
eI Do EQR
g 38CH & Tzl 38T & Tid I hi Al
(SAbH AL, Ath) (iR, fth)

JIDEE. 20227 &



\\\
o
AN
‘e
N

% ¢ 7w jE

JRDOERER
N R

it

N

EEZERIRIETICEVWT, MRNOKDBE I NESDNT > IHENTZY . AN

Wi d 27 & LT, FBIEY DREE DRI

(A 7RIZCBITABBEICEIBEMEAR (7))

60,000
54, 220

50,000

40,000 36, 549

30,000 26, 702 27,209
23. 699 24, 567
21,082 5 67 21,372
18, 671
20.000 17,750 17, 963 18, 407 16. 431
12,747
8, 333
10,000 I 5 294
. i
R4 Rb&

H20 H21 H22 H23 H24 H25 H2e H27 H28 H29 H30 Rl R2

https://www.fdma.go.jp/disaster/heatstroke/post3.html

X

BB ICRBT ARPEIC X ZEEEROKD

1,178

1200 A
1000 329

959
¢ 827
% 530 54/ 061
2 600 123 161 162 \/

i
20134 20144 20154 20165 20174 20185 20194 20204 20214F 20224
AR TER FE#EY) ——EEEHEEED)

140

120

100

IE & 8 8
()3t

=

https://www.mhlw.go.jp/content/11200000/000900487.pdf




AHDEBEEL

* _\,% - '&_Jz%
* —\'/m@&_)_gggééﬁ

o ZAYE
 REDEEREZEDT7T70—F

¢ %w‘ 'y g'bb
. T

e UTINRALETF=ZRY VT

https //vvvvvv atpress.ne. Jp/nevvs/185622



SuE D,

2.1 &EfE

EERERFICIIEHEIEEE L VESEEN EF LTV I ERNER SR TWER, Z0E
7= % BERITEE A BN 2 BEERERSCOSEICH S L EbhTnd, K10 (21X, Fi
DREIRDHHEHRF BT, EmiREIE T T 60W EERER 21T > 12RO ER TH 503, Fiin & O
BIEL . HIBFAERE N DK T IXEMARESR CTIIFATE 2,

N\

ZBD 7T

==
K R

M

__”?: : EEU%%%&%%%I

40 ! T T T T T T |
- & male r= 0.19 J
| x female
o
- X
¢ 39} S . J
2 . ....: .? L AI%%E
2T Xt ) | KR : 35°C
[&] -
= ] FEXHZE : 80%
- @ ] J&i# : 0.15m/s LAF
< 37/ U ISR IR N NN N B - ] o R B
10 20 30 40 50 60 70 80 ;ﬁ@]g?@fﬁo“’(if TR —H—)
age (years) FE : 60min

E10 FHeBRBHASZHOFRMBERIOER® .. :
(BB & \AEIR T A XHIINERE R | » 5 https://www.atpress.ne.jp/news/185622



WBGT (B 1840

TABLE U
CORRELATION BETWEEN HEAT INDEXES

AND

PHYSIOLOGICAL HEAT STRESS AND STRAIN CRITERIA

Twenty=-seven training exerclses
Marine Corps Schools, Quantico, Virginia, July - Soptember, 19ClL

@19545F (R N294F)
7 XY ADYaglou & Minard A’ E X $#5%(WBGT) 2122,

TAYA - HIRAATAFMNY RT ATy FoBEEFIIER T #h
FEDY R HEBFIIHIMT 270 ICBFEINE LTz, SURTA TV FIZEE
PaWwEic, BEBOIRILE L <. P IERECEMICHE L LWEKIA

BoT=T-0I2, BPEIZR ) RT A -2 ENBIIBH(WBGCT)DIREIZOA

@19755F (RBFN504F)
ASCM (7 X ) hRR—=VEFE) HESHEHWBGCT) 2B W -RIEHEDIE

HERNFK, BIEHN28°CULDIHZEIE, 10v ALV EOREREZZEIET S
LW HD,

Mean Mean Mean @19824F (HBFI57%)
Heat Indexes Evaporative Change in Change in i
Sweat Rate  Body Temp. Heart Rate ESHEBWBGT)AISOIC & 1), EREEL L THRED T,
Effective Temperature including ©®19945F (FMS5F)
radiation  (ETH) 799 1 .071 .317 & .201 .076 ¢ .212 (8) BAKEHEY TMPEFHOBRMELOHA K54 ] #REL, 2
0.7 wet bulb + 0.3 black globe R—V BB ORPESHEFAICEY 20D 1 & FA,
temperature (WiGT) 783 + 076 ,360 + ,195 ,158 + .208 @20065F (FRL18%F)
Black globe temperature 766 + ,081 .226 + ,186 ,005 + ,213 RS [HPEFHER] U4 FBIR. web E CERNEHOE & 5 (WBGT)
Standard Effective T () 46 he DIEWERET 2 HEEHE, AW ISERRA,
"Standar ective Temperature (ZT).722 + .093 .348 + ,197 .1l46 + ,209
P - - - ©2008% (FH:20%)
D bulb t . . . + . . + . . . NN
*y bulb Gemperature 617 L .121 .165 ¢ .218 .005 ¢ .213 BAERREAN [HHBAECHT BRPETHE ] EA%,
Wet bulb temperature 06 + 164,339 £ .198 287 + ,196 020135 (EHi25%)

RIgE [HAETHIERY 4 ]| | BERIEMR Z K840 FTICHIKR, HTTP
D (BSHEHD) T-2RHECEFOZ TOFTAMMECELEF, Hic ik

2T NDEeE (BEBKEL) OBEIEERFPICEHR EEM.

@20205F (HF12%)

RIBACARTIE. BREPE”AZTRIC. ESIEBBOFAICH &0 [#
REZER T 7 — b OFITEERL X L7z, 220215 H S ER %,

WBGT (BX#H) A2 EELE L TH-EEHEH




WBGT (B 1840

BATOELHR

WBGT =0.7 X JEEEE + 0.2 x EEREE + 0.1 X §&2¥KEE

ENTOEHR
WBGT =0.7 x ;BEKEE + 0.3 x EEEE

Z eR(WBGT B EBGRE & (&

ETIEH(WBGT)IE. Wet-Bulb Globe Temperature GEEREEEE) OBEFC. TiBIEEBD

([CAIERE (BEKEE., SREENRCEZEREE) 26L& (C8HEnET.,

ECES(WBGT)MEEE EROWMORT

https://www.wbgt.env.go.jp/doc_observation.php

31EA

@19545%F (RRFN129%F)

7 XY ADYaglou & Minard A’ E X $#5%(WBGT) 2122,

TAUD Y2804 FMNYRT AT D] A%%iﬁﬁﬁﬁ\ﬁ$
FEDY X7 B HIT 5720 t%%éﬂibtoﬂjz74 > RILEE
NEWEIC, BEBOIIEEITE L <. D IZIREPCERIC %r&u\%u,fﬁ%f
BHot=-1=-DIZ, BVEREICAYRT A -2 EHB IIEH(WBGT) DIBRIC DA
@1975%F (RBFN50%F)

ASCM (7 XU HRFE—VEFS) f; %é? H(WBGT)x BUW/-EEH#EDE
HENFE, BIIEHA2CULEDBEEIE. 10 M LU LLOREFEHEAZEIL4 3
WS H D,

@19825F (RBFNSTHE)

01994F (FR5FE)

(B BEGBEBED [APEFHORMNBELOHA I/ ] #FKklL, R
R— G ORMPESEK T ICET 20D 1T 25k,

@20065F (FH18%F)

RigA [EAPEFRAER] ¥4 MR, web L TEIAEZMDOZE S 1EH(WBGT)
DIEREIRET 2 HERE | BRI,

@2008F (FR20%)

BAESRFESN [BEEFICHITRHPEFHIES] 2 20%,

@2013%F (FFR25%F)

BRIEA [RAPETHIE®RY A b | BERIEHMS ZHI840E AT IR, HTTP
R0 (BXEHO) 7— REHPEZOECOTIMEOEINE, H1- ikt
1B,

@2020F (HF2%F)

REBEZLE[RTIZ. BREFEHAZHRIC. 2SEHOFRICH E DWW [#
REZER T 7 — b OFITEERL X L7z, 220215 H S ER %,



WBGT (& &#5%0) (2

®R2 - FHBEREES I U/=WBGTEHE(E

=~

SRR (RBELL)OH

WBGT EX1E

2

RIZIEELT
LaACC)

RIZIRELT
WEWA(C)

- 3.9 :ivi

 BOFEE(E 48T B S, EE )

- FRUBOEE(NENRSFY—)IL, S, 8ATT
PENHHEOREST)

- PEEROER(TROKETORVYOE IR, EOAA
WF B ILDEE)

- Mfir

- BUL UNENERSS) - IS 2B (NENERS)
e - INENVERFESE
CNENH OB EO R

© BeolLHE(ES3. Skm/h)

- MELEREB DR (CFITS, L)
- BEEROAER (Mo InF Tn—FEHE MO —RUE
B EL)

- BREREDIER (BRI —OER. NSO —8IIT,

LodWEY, B0 OESOF B M SRR DfEHE.
ELLY, Y, EHeBREERD)

- BEAOWELFHLEERLEYSILYT S

+ 3. b~b. Bkm/hMEETH(

- e

- SREOPBIEIR{EDEE . .

- EVHREIEES CPSLERES

C kAT R - MIFEYEDL

- EY - D

C BOAICOABEN DS TED

. 5. 5~7. 5km/hDESTH<
 BELNVTHORECFRLEERLEVSILEYT S
- EYEHIS

C AV —kTOY S ETEE

C BAEEOESTETHHLLED

© BOEEDS

C BLE R SLEESEYE ST S
- EEREED, ED, Tkm/hEYEEL

30

SRk
BT
=3

25

29

anE
Bl
&E

¥ OAFEIE, BRI ERIEZ8504(AHTF—WBGT (R EBREE) 5 E TUEEZORAN AOTI—S AERE
WREATWBGTRAN AEHOERMR ZEIC, ARICFTRBELALEAFNLHICBERI THERLEZIOTT

¥ OBMZIEEL TR AL T DEI

Wiginofz A DT EEVWET,

D <

E T DI TEIFEET

b =]
m

(&)
35CLLE

31~35%C

28~317C

ETEH
(WBGT)

25~28

E# G ERRITIE

=7
(FRHTEY (CHRE)

ZAchiE FI5ESN IS5

FRIDESLIMZES EFRILT 2.
FICFETDBSICEFILTAS.

BRFEOERENSLOT, BUVESDEAEREERD
FSEUDTLERTBITS,

10~200B=FCHEBE S DKk - EDO@EEEITD.
ExCHVAKIERFEERF TP,

ARFEOERMETOT. BENCHAEE SDEE. K -
BRE#EET 5.
BULEETIE, 3088 <8LCHRERES,

24~28%C

24°CHBE

21~325

FE

(FRB& (LK D TEER)

FFEE

(BEK )

ARFECLBECENTRET IS ES.
BEOIKBICEE T D &S EBIC. EEOSEICIEIEE (Ck
o EEDEREETS.

ERFRPEOERE NN, BEKS - S50 30
ETES.

MENYSYV Y HETECOEETEERTEIRETEIOTHE
ED

B4 HEE2021, AR R—VIH=e20190 5



TR %GB EBRBEDY X7 IEEADDH

= when wearing a mask

https://www3.nhk.or.jp/nhkworld/en/news/backstories/1260/

P
=
=8
>
o
=
=
v
=
O

2 £ E O

B B 4
ﬁiﬁﬂﬁ TH) o
Sfi24Es5A

FRUWEFER] (CHTBRPEFHITEIORA > H

WADOFTI-LADBERCHELY, BRED 3 DORETHSOREIIERORE. @V IIORMA.
GFFELVR. (38 (B ©iE 8 | ZRI380_FHLLW SNTVWET. 0L
513 THUVEFER CERREFHITEONL > MEMTO LB TT.

1 BEESITFELLD 3 CEFEHICKAWALELES

- IFOVERATEY, PROBETEE ; Ay DENTE KIS
- BERERIOLD, BEELENMRC Lo Tass | 5 -1B&E0 1.2 Uy MUEBZI
BRLDD, TP OREREsIshcne | “f - ARCTFEDVEBHENEENTIC
- BB R e E Ll i

- RLVRECTS oy
- BB o RASHSCIETS 3

4 HUEHSEREEZLELLD

- BlEMSESEE. @FFTvs
- FELBEVCBRURRE, REET
BHETEE

2 BETRIERTLELLS §

] rrnmnnnnnnnns >
ﬂ;ﬁ, ERE+CED #_‘I

- G - REOBVWHTOIABAEELR i
- BHTA S8 (24— MLLLE) 2WET
E3EEICF. TRYEEFTT H
- IAOERBALTVEER. AEOHDSEEDE |
shEslt, AEOAEOEREHYICEo LT,
BEVAS%EIET L THEE

i BECRAZHEEDELELELS

m& - B <BDISOOREDSIEE SRS E
- KSWSIFENT (T, FIEOBLERET
- THoPELRE] T [M2hEDo0) &
U DHE T3 0NEE

L=

(Ef. =iE =B 28700, AROANSERENTENHZEEMVWLET.

=ihE. FEB5. BEEOA4E. BRECED®TOOTHICERLELLS. 3E j

‘ ﬁﬁ:n-ﬂ-ﬁ-ﬂuﬂ%ﬁf:ﬂ”%ﬁﬂ: EfEE
-~ ( wewwimhlw,go_jp/stf/seisakunitsuite/bunya/0000164708 00001 htrml t%
mAE  meWms  BOECMTAELLVRE: - fusww wibgt env.go | [

BEEHEE (SN2 FED ,H\EPF%IZH T8 o




NAY %Y DHERPIE
Kato 2021 : ¥ R 7 |L#h

Industrial Health 2021, §9, 325333 Original Article

Surgical masks do not increase the risk of heat
stroke during mild exercise in hot and humid
environment

Issei KATO"?, Yuta MASUDA"™" and Kei NAGASHIMA™*

'Graduate School of Human Sciences, Waseda University, Japan
“Body Temperature and Fluid Laboratory, Faculty of Human Sciences, Waseda University, Japan

Received March 30, 2021 and accepted May 25, 2021
Published online in J-STAGE August 18, 2021
DOI htps:/idoi.org/10. 2486/indhealth.2021-0072

Abstract: Surgical mas|

CERE 12205 (1923

st~ L N I JLIEF) © BE6km - S
Wl 50/ . SEEF35°C SEE65% - 309

and discomfort, sensa
scale. Tre, Tesr, mean Ta

twoh'in!s'.RHMdl!rin 7 X 7 %% VS 3E%)EH
eSHES ¥ BE (Treo) . AHER
(Tear) . %@&rsm (F5Tskin)

Key words: Core bod:
loss, Heat load, Fatigug

) XL ENBDHN 7

jr IS YR AN

A ass
9.0 —
5 385

ot

B 395 —
ag_n o mntn:ll B e

§§§+++++++

35.5

Tear [*C]

375

mean T, [°C ]
&
(2]
l

0 5 10 1% 20 25 30
Tirmee [ min ]

Fig. 2. Rectal temperature, ear canal temperature, and mean
skin temperature in the control and mask trials { Tee Af Tor
amd mean Ta, O respectively).



° /)_T_L% & 1@15_%

Dz

° _L/Jm @15\_)}%%2%5

o« BAFYE

7»&4A%:§U77

BLIxES

) SRT

Japan ogical Agency

EA Bt
=i > RHET =5 EH > BEDRRT —FIRE
BEDRRT—RE

FHMOKE. RAR, AL EEOSR. ALY

HH7 288

B ENGLSH B Cther Languages

ik 4R - R

SHEHE- "N

LIRS T o BEFH AR5

HECFABWERIRLT, FoRd 67 —XOEEEERUTIIS, BREFFSTIR

| ts05miR | #ABO=R
EEQRE T EAAGBREI T
& 2023% 00035 1883 1A 1B 160
- WA R 20228 2002 % 1882F A 2H17H
3 202152001 16818 35 2H18H
o 5 2020% 2000% 19808 48 48190
2018 1008 1579 34 sH208
20184 19984 1978 A 6H21H
201710075 1877 7TH  7H20H
M 20164 19965 1976 A =sH23@
v HiR 20154 18855 oA sHeaH
oS ARIR 20145 1894%F 108 10BesH
2013%F 1993%F 1A 11H26H
GEEIR) 20124F 19927 128 128278
20114 19915 13l 280
20104 1900 148208
20094 19892 15A 308
20084 10885 Eils)

20074 19875

20085 1986

20054 19855

>
=3
<3
(&
ko
oo
[

B EE B BE ER B BB BE BB

| 7—20mm

FEZEDEERT

S EREL T<EN)

sh ACEm EE &

s, FEEELTRAD
RN S0 A LD EERT
s R TS
AlroigsFor

s, EEERLTCREALY

Bl EE T

(s, EAEERL TR
FETEDFEERET

(s, EAEERL TR
BIehEE =R

s, EAHERLTGEEN
1BfEIC s {#E R

(i, = BEEEL TR
1008 D IBERT

(s, = BFEEEL TR

AT EOERAE B~ 10{I0 E
CpEEERL TG

EReESF T

i
-
=
=
=
i

FACEOFEEERT
(SR T

s ACED FEEEERT
(REEREL T

B LG FFEE FT
(EEFRL T
FRCEDFFELZERT
(AR TR

B Ed FEEE FT

(g, AEERL T

& B RO IERC IR EE O
(REE, WEFEOBOT 5T

FE{BI31991-2020F D305 e #A

i

DFFEHECREHOTOET,

AT 20 ARER
(R BEFTE OADT —5TT)

:"g\}xwlf\ 2 (B[]



YR &S A EENA

I ENH5DN7

Kanda 2022 : :IIZ|7L$|EJ (ZOZ(D L2019 TA = 155E

Table 1. Patient characteristics in 2019 and 2020

Aecute Medicine & Surgery 2022:9:2731 doi: 10.1002/ams2.731
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Original Article

Influence of the coronavirus disease 2019 (COVID-19)
pandemic on the incidence of heat stroke and heat
exhaustion in Japan: a nationwide observational study
based on the Heatstroke STUDY 2019 (without COVID-19)
and 2020 (with COVID-19)
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O 13 (2020) é:2019’(°T§IIL,\3‘}ﬂx

MEOTRKA (BX) DR

é#’Ltf’i PREDFEET ISR E LE

2019 n = 734) 2020 (n = 1032) v P
n [e] n &)
In-hospital deaths, number %}
In-hospital deaths 54 [8.5) 76 8.2) 0.004 0.879
Unknown 5 109
Cooling methods, number (%]
Exclusively external cooling 170 [25.7) 187 (19.4) 0.105 <0.001
Exclusively internal cooling 15 (2.3) 39 [4.1)
Combined cooling 62 (9.4) 63 (6.5)
Rehydration-only therapy 414 [62.6) 673 (70.00
Unknown 73 70
Sex, no. (%)
tale 498 167.9) 7 (70.1) 0.023 0336
Unknown 1 9
Age, y, no. (%)
0-14 13 (1.8) n [2.1) 0041 0556
1544 107 (14.6) 132 (12.8)
45 64 151 (20.7) 197 19.1)
65-74 132 [18.1) 180 (17.5)
75+ 328 (44.9) 498 [48.4)
Unknawrn 3 3
Onset situation, no. (&)
Non-exertional 456 [63.7) 669 [66.2) 0.026 0.285
Exertional 260 (36.3) 342 (33.8)
Unknawrn 18 2
Mask wearing, no. (%)
Mask wearing = 49 [8.6) = =
No mask wearing - 215 (81.4)
Unknown 734 768
Deep body temperature, *C, no. (%)
>42.0 26 7.3) 15 3.9) 0.103 0.099
N0-49 53 (15.0y 43 11.1)
40.0-40.9 68 19.2) 74 (19.2)
390-399 74 [20.9) 95 [24.6)
=389 133 (37.6) 159 41.2)
Unknown 380 646
Glasgow coma scale score, no. (%)
148 (14.8) 0.061 003
L] [9.3)
376 (37.6)
\ 7" [_/ 383 (383)
VAVAY :
115 (30.4) 0.093 0283
240 [63.5)
3 (0.8)
— - 18 (4.8)
Intravascular 2 (0.8) 0 0.0y
Brain 0 (0.0) 0 (0.0
Other than above 1] 0.0) 2 0.5)
Unknawrn 385 654
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date

1987/1/1
1987/1/2
1987/1/3
1987/1/4
1987/1/5
1987/1/6
1987/1/7
1987/1/8
1987/1/9
1987/1/10
1987/1/11
1987/1/12
1987/1/13
1987/1/14
1987/1/15
1987/1/16
1987/1/17
1987/1/18
1987/1/19
1987/1/20
1987/1/21
1987/1/22
1987/1/23
1987/1/24
1987/1/25
1987/1/26
1987/1/27
1987/1/28
1987/1/29
1987/1/30
1987/1/31
1987/2/1
1987/2/2
1987/2/3
1987/2/4
1987/2/5
1987/2/6
1987/2/7
1987/2/8
1987/2/9
1987/2/10
1987/2/11
1987/2/12
1987/2/13
1987/2/14
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year

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
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1987
1987
1987
1987
1987
1987
1987
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1987
1987
1987
1987
1987
1987

month

NN RN NDNRRNNDNRRNR B B B B 2 B B B 2 B B B 2 823 B2 B 2 2 83 B 2 2 83 B 2 2 2 B3 2 2

K X

doy

dow

1 Thursday
2 Friday

3 Saturday
4 Sunday

5 Monday

6 Tuesday
7 Wednesda
8 Thursday
9 Friday

10 Saturday
11 Sunday
12 Monday
13 Tuesday
14 Wednesda
15 Thursday
16 Friday

17 Saturday
18 Sunday
19 Monday
20 Tuesday
21 Wednesda
22 Thursday
23 Friday
24 Saturday
25 Sunday
26 Monday
27 Tuesday
28 Wednesda
29 Thursday
30 Friday
31 Saturday
32 Sunday
33 Monday
34 Tuesday
35 Wednesda
36 Thursday
37 Friday
38 Saturday
39 Sunday
40 Monday
41 Tuesday
42 Wednesda
43 Thursday
44 Friday
45 Saturday

death

130
150
101
135
126
130
129
109
125
153
124
111
104
118
109
125
128
141
130
133
115
121
107
123
107
116
130
114
123
103
115
127
131
112
126
127
103
128
133
115
124
117
116
128
119

Z%\

cvd

65
73
43
72
64
63
72
51
62
El)
69
57
50
54
54
60
58
86
74
71
52
60
47
72
43
67
73
55
54
50
64
70
58
55
61
71
48
67
61
57
53
62
53
70
60

resp

—

3
4
1
7
12
2
2
i3]

—

[P

—
o

8
12
9
0
0

U

5
5
8
7

-

= e
o w

1

temp
-0.27778
0.555556
0.555556
-1.66667
0
4.444444
1.388889
-1.66667
-3.05556
0.277778
-1.38889
1.388889
1.111111
3.055556
0.277778
-3.88889
-2.77778
-8.05556
=5
-6.38889
-5.55556
-6.94444
-16.3889
-16.6667
-12.5
-8.88889
-8.05556
-1.38889
-1.38889
0.277778
-2.5
5
2.5
1.111111
-0.27778
-1.38889
2.777778
4.722222
0.277778
-4.16667
1.666667
4.166667
1.111111
1.388889
-0.27778

dptp
315
29.875
27.375
28.625
28.875
35.125
26.75
22
29
21.75
20.125
26
32.25
36.375
24.25
21.5
24.75
11.125
15.75
11.5
20.625
7.375
-12.25
-5.625
-5.25
4.75
17.75
18.25
32.875
24.125
26.5
32.25
34
26.25
24.25
27.25
30.375
35.75
35
17.375
217.375
29.375
24.75
30.875
22

rhum
95.5
88.25
89.5
84.5
74.5
77.375
74.5
77.875
95.125
81.875
71.25
79
74.625
94.25
75.375
80.75
89.125
87.25
70.375
72.125
72.75
67.75
50
53.25
47.125
61.25
84.25
71.375
96.5
68.5
76
79.25
71.75
79.875
74.625
84.75
69.75
71.625
44.625
55.125
74
69.5
75.625
71.625
76.25

pm10
26.95607
NA
32.83869
39.95607
NA
40.95607
33.95607
28.95607
32.34877
NA
14.95607
18.95607
45.95607
35.95607
26.9372
11.95607
NA
31.95607
24.95607
30.95607
31.98797
44.95607
47.95607
30.95607
NA
63.95607
36.31815
39.95607
27.95607
51.95607
28.95607
NA
40.22849
51.95607
31.3194
62.95607
55.95607
36.95607
17.24003
34.95607
28.95607
75.95607
76.95607
31.95607
22.47215

03
4.376079
4.929803
3.751079
4.292746
4.751079
6.334412
8.594019
11.79789
3.876079
5.388137
18.25622
8.339556

6.92289
5.339556
5.256223
8.964556
6.589556
6.964556
16.33441
5.554803
6.975093
11.33956
16.04275
11.70941

8.17289
5.209412
4.131223
7.251079
3.900162
9.381223

8.72147
6.388137
4.013137

8.79789
10.13468
4.801346
5.144644
4.738846
24.46801
8.655513
7.468013
7.081897
6.488846
9.726165
10.46801
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date
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1987/1/10
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1987/1/16
1987/1/17
1987/1/18
1987/1/19
1987/1/20
1987/1/21
1987/1/22
1987/1/23
1987/1/24
1987/1/25
1987/1/26
1987/1/27
1987/1/28
1987/1/29
1987/1/30
1987/1/31
1987/2/1
1987/2/2
1987/2/3
1987/2/4
1987/2/5
1987/2/6
1987/2/7
1987/2/8
1987/2/9
1987/2/10
1987/2/11
1987/2/12
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1987
1987
1987
1987
1987
1987
1987
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1987
1987
1987
1987
1987
1987
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1987
1987
1987
1987

month

NN RN NDNRRNNDNRRNR B B B B 2 B B B 2 B B B 2 823 B2 B 2 2 83 B 2 2 83 B 2 2 2 B3 2 2

ow

1 Thuvsday

2 Friday

3 Saturday

4 Sunday

5 Monday

6 Tuesday

7 Wednesda

8 Thursday

9 Friday
10 Saturday
11 Sunday
12 Monday
13 Tuesday
14 Wednesda
15 Thursday
16 Friday
17 Saturday
18 Sunday
19 Monday
20 Tuesday
21 Wednesda
22 Thursday
23 Friday
24 Saturday
25 Sunday
26 Monday
27 Tuesday
28 Wednesda
29 Thursday
30 Friday
31 Saturday
32 Sunday
33 Monday
34 Tuesday
35 Wednesda
36 Thursday
37 Friday
38 Saturday
39 Sunday
40 Monday
41 Tuesday
42 Wednesda
43 Thursday
44 Friday
45 Saturday

death

130
150
101
135
126
130
129
109
125
153
124
111
104
118
109
125
128
141
130
133
115
121
107
123
107
116
130
114
123
103
115
127
131
112
126
127
103
128
133
115
124
117
116
128
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cvd

65
73
43
72
64
63
72
51
62
90
69
57
50
54
54
60
58
86
74
71
52
60
47
72
43
67
73
55
54
50
64
70
58
65
61
71
48
67
61

resp

E7— %

/t\\E
X\, /m

dptp

temp

3 -0.27778
4 0.555556
1 0.555556
7 -1.66667
12 0
2 4.444444
2 1.388889
3 -1.66667
7 -3.05556
1 0.277778
5 -1.38889
1 1.388839
9 1.111111
6 3.055556
10 0.277778
11 -3.88889
16 -2.77778
8 -8.05556
12 =5
9 -6.38889
0 -5.55556
0 -6.94444
7 -16.3889
8 -16.6667
8 -12.5
12 -8.88889
7 -8.05556
9 -1.38889
8 -1.38889
11 0.277778
5 -2.5
6 5
14 2.5
9 1.111111
6 -0.27778
7 -1.38889
5 2.777778
5 4.722222
8 0.277778

e

= = e

-

U

=

Sl
29.875
27.375
28.625
28.875
35.125

26.75
22

29
27.75
20.125
26
32.25
36.375
24.25
21.5
24.75
11.125
15.75

115

20.625

7.375
=122
=51628
5,25
4.75
1779
18.25
32.875
24.125
26.5
8225
34
26.25
24.25
27.25
30.375
.75
85

rhum

95.5
88.25
89.5
84.5
74.5
77.375
74.5
77.875
95.125
81.875
77.25
79
74.625
94.25
138715
80.75
89.125
87.25
70.375
72.125
72.75
67.75
50
63125
47.125
61.25
84.25
71.375
96.5
68.5
76
79.25
7179
79.875
74.625
84.75
69.75
71.625
44.625

pm10
26.95607
NA
32.83869
39.95607
NA
40.95607
33.95607
28.95607
32.34877
NA
14.95607
18.95607
45.95607
35.95607
26.9372
11.95607
NA
31.95607
24.95607
30.95607
31.98797
44.95607
47.95607
30.95607
NA
63.95607
36.31815
39.95607
27.95607
51.95607
28.95607
NA
40.22849
51.95607
31.3194
62.95607
55.95607
36.95607
17.24003

D

EHLT

4.376079
4.929803
3.751079
4.292746
4.751079
6.334412
8.594019
11.79789
3.876079
5.388137
18.25622
8.339556

6.92289
5.339556
5.256223
8.964556
6.589556
6.964556
16.33441
5.554803
6.975093
11.33956
16.04275
11.70941

8.17289
5.209412
4.131223
7.251079
3.900162
9.381223

8.72147
6.388137
4.013137

8.79789
10.13468
4.801346
5.144644
4.738846
24.46801
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Mortality risk attributable to high and low ambient (AN
temperature: a multicountry observational study
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SJRT — X X FMET — & : Distributed Lag Non-Linear Model
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Maximum Temperature Maximum Heat Index

F QAIC: 1902.16 QAIC: 1957.54
Environmental Research

¢ ; Lag0 Lag0
' o Volume 132, July 2014, Pages 212-219 n A T
ELSEVIER

The effects of summer temperature and heat k
waves on heat-related illness in a coastal city of
China, 2011-2013 iy

LiBai*! =, Ganggiang Ding_h ! =, Shaohua Gu ® =, Peng Bi© &=, Buda Su d &= , Dahe Qin d
=, Guozhang Xu ® 9 &, Qiyong Liu ® fe 2=

Show more s

+ Add to Mendeley o2 Share =% Cite

https:f/doi.org/10.1016/j.envres.2014.04.002 A Get rights and content A 3

Under a Creative Commons license 7 ® open access

Highlights
= Recent heat waves had a substantial and delayed effect on heat illnesses in
Ningbo.
. . . Lag2 Lag2

= Heat waves had a greater impact on severe heat diseases than mild types.

4 25
= Males than females were more affected while all age groups were vulnerable.

20
= Proper adaptation actions before and during extreme heat are needed. g
& & 15
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Table 2
p— Percentage change in risk of total mortality for a 1°C increase in
Environmental Research h .
s \|:':\ e Volume 151, Noverber 2016, Pages 728-733 temperature (lag01) above the threshold (90" (25.1°C) per-

centile), by NDVI group.

Urban vegetation and heat-related mortality in

Seoul, Korea NDVI level Estimate (%) (95% CI)
Ji-Young Son %, Kevin J. Lane %, Jong-Tae Lee ®, Michelle L. Bell * 9 = Low (<39.4%) 41(23,5.9)
Medium (39.4-48.3%) 3.0(0.2,5.9)
High (>48.3%) 2.2 (-0.5,5.0)

Model included time trend, day of the week, relative humidity,
NDVI group, percentage of persons =65 years, percentage receiv-
ing social benefits as a proxy for socioeconomic status (SES), off-
set term for the population size in each gu, PM1p and O3 concen-
trations in each gu level, area of each gu level, interaction term

between temperature and NDVI group.

Average NDVI Group (%)
B -0 AL D EAITHIF TIZLIC LR DERFIEY X7 H/NE W =L IS & 5 BT

. — ¥NDVI : indicator of urban green vegetation

High (48.4 - 61.3)
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¥ Volume 142, September 2020, 105868
ELSEVIER

Social isolation and vulnerability to heatwave-
related mortality in the urban elderly
population: A time-series multi-community

study in Korea

Yong-ook Kim * 1, Whanhee Les b1 Ho Kim ®, Youngtae Cho ®* 8 =

VA2 J1)
FrE2IN

Environment International

Table 3

P,

%
21

A\ —

b)) R

Associations between social isolation indicators and heatwave-related mortality risk for the elderly populations. Results are expressed as percentile increase (95%
confidence interval) in heatwave-related mortality risk per one percentile increase in each social isolation variable.

Category Social isolation indicators (%) Total Female Male

Social Network Social gathering -0.6(-1.2,0.0) —-0.1(-1.0,0.7) -1.2(-2.0,—-0.4)
Mutual trust between neighbors -0.1(-0.7,0.5) 0.6 (-0.3,1.5) -0.8 (-1.6,0.1)
Murtual aid -0.4(-0.8, 0.0) =0.1(-0.7, 0.4) -0.7 (-1.2,-0.1)

One-person elderly household Apartment -01(-11,09 —-0.1(-1.5,1.3) -0.1(-15,1.4)
Tenement 0.3 (—-25, 3.2) —-1.7 (-5.5, 2.3) 2.4 (-1.7, 6.6)
Detached house -03(-09,04) 0.2(-0.7,1.1) =0.7 (—=1.6, 0.2)
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Individual Data Actionable Information
1 2 3 4 5 6
On Body Metric Metric Models & P Health State
Sensors Extraction Confidence Indices Knowledge
Signal Integrity Error Confidence Likelihood Assurance
Measure Use changes | How welldo | Derive health Develop Provide Actionable
critical in parameters metrics state indices Health Risk Information
parameters to identify extend to the Classifications
events population at | (e.g. PSI, Gait Command/Medic
large Instability) Displays
105 F g |™4 =
! : ; | e - I Testl

Fig. 1. Pillars of physiological status monitoring from individual data to actionable information. Pillar 1 shows a custom HR sensor that provides more capability than th
commercial market. Pillar 2 shows a combination of physiological signals can help identify a physiologically relevant metric. Pillar 3 examines the performance of a metric
population. Pillar 4 shows that models, derived metrics, and physiology can be used to develop health indicators. Pillar 5 shows that the health state indicators must be exa
their precision and recall. Pillar 6 shows that health state risk indicators with acceptable precision and recall can then be used by units to provide actionable infor
commanders and medical staff.
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CuremPSL 10 TopPSL10
Tempersure 39.75

HEAT Score >7 HEAT Score 6

Symptoms / Signs  Score

o
o

o

o
=]
o
o

ARMOR PSI: >9 4
ARMORPSI: 7 or 8 3
Reduced level of 7
Consciousness
Agitated/Confused 4
Wobbly Gait 2
Nausea/Vomiting 2
Muscle Cramps 2
HEAT Score Total

HEATS5 or less
Severe heat illness very likely | Severe heat illness likely Severe heat illness unlikely
Action: Action: Action:
- Call emergency number -Stop exercising -Stop exercising
- Evacuate victim to the shade and -Evacuate victim to the shade and undress | -Evacuate victim to the shade and undress
undress upper body upper body upper body
-Check airway and breathing -Stimulate the victim to drink (rehydration | -Stimulate the victim to drink (rehydration
- Start cooling aggressively solution etc.) solution etc.)
- Evacuate to medical facility -Start cooling until ARMOR Te R ise when individuals is
drops below 39 degrees recovered and the ARMOR temperature is
-If there still remain symptoms after 30 below 385 degrees
minutes, evacuate to a medical facility

Fig. 3. Use models. Panel A, training tempo management concept for the U.S. Manine Corps recruiting depot Parris Island. Panel B, Royal Netherlands Armed Forces ARMOR Heat Monitor,

The health readiness and performance system (HRAPS) (CKE)

ARMOR Heat Monitor”(#+ 7 > &)
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Scand J Work Environ Health - online first: 9 October 2021. doi: 10.527 1/sjweh.4057. @ 38 5
§3$|;|_- ------------------ B SESRLRLELELSLEEEE- 38.1 "C Max)
L AAAA et
2 E
Targeting workload to ameliorate risk of heat stress in industrial sugarcane workers S a70
B
by Rebekah Al Lucas, PhD," Bethany D Skinner, PhD," Esteban Arias-Monge, MSc,*3 Kristina Jakobsson, MD, PhD,% 45 E 85
Catharina Wesseling, MD, PhD,*® llana Weiss, MPH, MIA,? Scarlette Poveda, MSc,” Fatima | Cerda-Granados, MSe,” Jason Y 30 T T T T T T T
Glaser, MSc,? Erik Hansson, MD, PhD,% * David H Wegman, MD 27 FEFSFS S S

Lucas RAI, Skinner BD, Arias-Monge E, Jakobsson K, Wesseling C, Weiss |, Poveda S, Cerda-Granados Fl, Glaser J, Hansson
E, Wegman DH. Targeting workload to ameliorate risk of heat stress in industrial sugarcane workers. Scand J Work Environ

Health-online first. doi:10.527 1/sjweh.4057
38,7 °C [Max)

Objective The aim of this study was to quantify the physiological workload of manual laborers in industrial
sugarcane and assess the effect of receiving a rest, shade. and hydration intervention to reduce heat stress expo-
sure risk.

~+37.7°C {Aug)

Methods In an observational study, physiological workload was evaluated for burned cane cutters (BCC), seed
cutters (SC) and drip irrigation repair workers (DIRW) using heart rate (HR) recorded continuously (Polar®)
across a work shift. Workers' percentage of maximal HR (%HR,_, ), time spent in different HR zones, and TN . ——
estimated core temperature (ECTemp) were calculated. The effect of increasing rest across two harvests was P
evaluated for BCC and SC.

Results A total of 162 workers participated in this study [52 BCC (all male), 71 SC (13 female) and 39 DIRW
(16 female)]. Average %HR,__, across a work shift was similar between BCC and SC (BCC: 58%, SC: 59%),
but lower in DIRW (51%). BCC and SC spent similar proportions of work shifts at hard/very hard intensities 38 B
(BCC: 13%, SC: 15%), versus DIRW who worked mostly at light (46%) or light-moderate (39%) intensities. Q -
SC maximum ECTemp reached 38.2°C, BCC 38.1°C; while DIRW only reached 37.7°C. Females performed at
a higher %HR,_ than males across work shifts (SC 64% versus 58%; DIRW 55% versus 49%). An additional
rest period was associated with a lower average %HR,_, across a work shift in BCC.

K

Time of day

37.7°C (Max)
Conclusion In this setting, BCC and SC both undertake very physiologically demanding work. Females main- N 37.4°C (Avg)
tained a higher workload than male co-workers. Regulated rest periods each hour, with water and shade access, //_\/\/Wﬁ\/_.‘

appears to reduce physiological workload/strain.

Keyterms heart rate; heat exposure; industrial agriculture; intervention; observational study; physical workload.
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