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X2 : FEME & HEEME CI-rE) Dbk

PRARIRE R 381 D HEEAE 2 VTR L7255,
PRITB R, &5 WVIHRERAR LOBELE
DT, KD — BT HlAE W — B E
DHRBE (K3) .

ZD—TT, —EBOEEERIZITIIHERE &
HHEDO—FEN B L WA BT, T,
BRI OHEEM &, FEEEOHKE & ORI
BEnd ol LB binsg (K4) ¥, fE
TN H RN T 57220034 DRI
WA ELIRNIC B S8k s 7 U — Rl
ERIZT, #EEME LD HIRAMEDIE D D3 E\ O
ENRR 5N,
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B HA0EDTLS LM (RTLU) .
g ®
-y
glloc:xu42
. o™ O: 8 .
E m T (R, M)
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X4 : fEOZ A THNCR T, ERME L R
[EIREAL T JBAE D D L

<JjiE>
COVID-19IZEHD T LT — 2 « FEEEFHE~DZEAN
2> BRI ARE R D2021459 H ~10 12 Fi =
=, THARIZEBT HCOVID-19REIZ Xk 5
2 - MREFERE AZREAFZE ] (The Japan COVID-19
and Society Internet Survey, JACSIS) @
T — & & T BT 24T o 72, JACSISIZA
2 —F v Nt EHW=2EDO15~T795% 0 B 4
ERBELEEHETHY, SRERISHE3L, 000
D H b, AT TITRERAUICBWGREL,
AMNCEESE 21T o122 & DB DH20~645%D
FEba48 e xtge & Lz,

DB OREFEEEORE L LTIE, SSS-8 (&
IEIR A r—L) BELOKE GEFFRAA b LA
FEED) 2V, 2RSSR AEEESIC BT
DVFERBE ORI AR, YN, Fln, &
Wi, EEHEOHEEIZONT, ZEr VA
T4 v 7 [Alf & T i 217 > 72, JACSISHF
FERIR DR A 2 LG & ~THEM LT,
<fEE>
(1) BRJER A —/b (SSS-8) A FRIE L L=
ZHEO VAT 4 v 7 [EUFHER

HIRIER A 7 —/1 (SSS-8) ZfEtE L LT
BRVAT v 7 EFEITo TR A K 11w
T, SSS8 = 12A HWAR L LIcZEHRr I A
T4 v ZBRIZB W THEEIERWA Y XZR L

TZIEEBX, il Q0fCAE X & L7-401%, 501%,

601%) , FERERMRIDO OB, WHlo ki
HHEE2T 0+ ALETHL) , o
FIZE 0 AR—=2An3H 5], TENOIR
- mEITRETHS) , [FH2rRERTH
%1, DEEEENLEL TS, K508

LU 7Ly v a TELGIERENH L] T
bole, £, THREANEDOREBENERLTH
51 bAEEIED T2, —J7, MRl (GBI
T5&ME) , TR WG Z L THEIC K ES
T endbsn), TENEENNDHZ LT
ERICK A &2 2R3 b 5 FFECEN,
I XeER LT,

(2) FRFFEAA N L RFEEE (K6) Z4aiE s LT
ZEBR VAT 4 v 7 [BlRER

FHERFRMEA ML ASEIE (K6) Z4EfRE L%
HO VAT v 7 AR A K2R, K6 =
5% HINESE LIEZEr AT 4 v 7 [BlFED
FEE, AREIBENA Yy X ThoHEX, F
fin (2010 &% & L7=301%, 401%, 50f%, 60
), EREE (BEES) | TEEREEEMIRDLO
2L TEAOIRECREIRETH D), [F
WRBIETH D, [BERENZELTH
51, TROHEE#HeY 7Ly 2 TE HGHe
WENDD| Thole, £, TFREANEDH
BRNRRAFTHD) , BHoOHBIZTE SN
W) 1220 ThH, AEICKRWA Yy X T

Hole, —F, HEESSITEYEHTIEXEZ LT
W5, [EN#EENND Z L TEFEIC K EE

LT ENHL) ITARICEWA Y XE R
L7,

HRIEIR A & —1 (SSS-8) , FEHFELIMER K
L AFEIE (K6) & HIZ, 1EEBRBIREMS BT
HOHGAITB N TA Y REEBMEVMETH 722
0D, (EERBEAMUNCENT 52 L0y
RERRICIR DT DICHE TH DH Z L BRI,
ZFDO—5T, FEANEOBRIES, FEA, %
ICFHERCEN S I L > TR KA & 7=
DE PP OMHFICEETHDH Z & bRS
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Nz, A, COVID-193& B L7=&RIZBW\W T,
T VLU=, FRAEEEE~DOWIUIE D B
WEHERIS NG Z & D, S5 OB O
ERFDHIZDITIL, WEROFEBFELE, (EEES
DEREEHNIEFICEE CTHD LB 2 HND,

5% 3

<HE>

[EIBREERE, VEAMSE O 2R TEER, 4
AR, ENERETIZE T 5 BRSO
HhR, Bk, TA FT7A >
72 8% U LT, Wi, EIiLd
B A BANBEDRE D i, FaebE TbicF—
U— MR S X0 aE Ue, Rt
Bfr oy B CEBRAGICIA S FRA STV D, ATHA
(7 AV WpEREMAE ) LACGIH (7 AV 7
PEEMAEFMF L) (CX DJ0EH (Journal of
Occupational and Environmental
FlCTEE LTl L7,

<fEH>

1. [EESHERE, HEdhas E oL e BT B,

LRHERRE s, ENBREICRT 2 AR
7 E OFARER

WHO CIdRAD—frBREEI B LTIl B4
LT EFEORGIEZ EDTND, —HT
BENDOZERE (indoor air quality) IZEHL T
I, 20064 O R FIZ L D=k (Global
Update of the WHO Guidelines
Quality, WHO) ZFWT, DO _SO>D4HEF,

ThROLAEYHETF (WE) BIUOREDAF
TG L THA T A 2B LTk
HZEDREIN, TOBRUTOHIA RTA4
INFITSNBUER— L_N—VIclBfi s h T\ 5,

e Biological

R e,

Hygiene)

for Air

indoor air pollutants:
dampness and mould (2009)

e Chemical indoor air pollutants:
selected pollutants (2010)

B 2ERMESERIITER S e & LT,

PEFENC, B ERORFEAR FLFWEIC L D

FEBEE DFAE R O E OFIIEDR, ENZEREBREIC
B 2 HERVE SR S Lo LHEETE %,
[ Biological indoor air pollutants:
dampness and mould (2009) | TiX, EHEHHE,
Wy, =, TANAREORERE, 1
& OBk, X< BEEHEOHE, 7Y LTIk,
I BB D72 80 DR TT 5 EDRFEIIZ B~ D
TN\ D, RO 2 FEECHE 72
ElIRNWTERE 0o T,
EWRIRF~DZFE ORI LTI, A7
EOHBRBIZRLRKUCE L TEMO BRI R ~D
HEWDIC XD, FERICEMFRIZL 28
WO, KORTOREEBREDY T
TRFEIER I L GEIICEER D H 5, T
2L, # U TR ORMBI AR LA N T L
WE LTS, FERPOEREFOREFIC
B9 2 FAEE-CHEARAE 7R S TULRLY,
[Chemical indoor air pollutants: selected
pollutants (2010)] TiX, WRDSKFIZOV\T,
Rl (A FIA42) 28D TS, DHE
TENREREHEN & 5 —(LKFE L RV LT
VTR RIZOWCIIHERHE S T Eivrnd, —
FR(bIRSE &AL AT VT B ROFEEHIEE, Hod
EoOENREREMEL D, L (UhS
<) 7go T4,
* Benzene
e Carbon Monoxide (Co)
15 minutes - 100 mg/m3
1 hour - 35 mg/m3
8 hours - 10 mg/m3 (8. 6ppm)
24 hours - 7 mg/m3 (6. O0ppm)
e Formaldehyde
0.1 mg/m3 - 30-minute average
e Nitrogen Dioxide (No2)
¢ Naphthalene
e Polycyclic Aromatic  Hydrocarbons
(PAHs)

¢ Radon

e Tetra— And Tri—chloroethylene
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KRN HLAE D 727C, B OHZIZEE T 2 Bk
[ Energy performance of  buildings-
Ventilation for buildings EN 16798-1:2019
[2]) "dY, ELEORMNOEE, #x
(CO2JREE) , MmBE, HAP, BRI 5
BRR 88 2R LTV D, 2B, ZOHKD
[HRUIEEN 15251:2007 Cd 5.,

BEICEL Q347 4 X, ROEFEHDOZERD
b LM ONTENEN, BEHOBEROK
R, K OVZROE B R D FARIR B O FiH
B EZ R LTS, Ziuskiux, 7 4 R
DOWTIIEER 2% (W72 —1) &L T
20C2526°C, L DEELWEPHE LT21CHh
525.5C (W7 2V—1) L TW5D, bk
WL (73U —1IV) OFEHEIZISTH D
28CCTh D,

N7 AV —DEHRE FTRIRT, BTV —1
X TN, BERVDH D N ERERI DY
D H D NIZHEA SN TE VWL~ LT
WD,

DNEOFH AL HRILEOIRERE (17°C~
28C) X2 A7) —NE=BIZTFELHDT
HY, —RIEHE IR L CEO RN S )
IZHDHLEEZBZBRD, B, EifEOkE
DD G5 HEEICE L CEREA M LS5 E
ok, xEMNOBT IV —1 (21C~
26.5C) , i3t T7ay —1
(20°C~26°C) % BHIEIZT 5 Z & 2 Matd o1
ERHD B2 BND,

TR (R

FENO BGIRBRE X RIS, BROBRGD
fRIE L LT b, ABUETIX, =NO [k
{LIRSBIREE DI DIRFEZ E72iT ElBlS T
BV OREEEZ R LTS, Ziuk, %IiCHk
RZHASHRAEIZ X D HE8T O E L L FETH 5,
BUE D KK O AV IR AT 1L -2 THI380
ppm,  ERTTHEBIZ IV TIE4004> 5450 ppm & D
BN H D DT, RO FRLIRFERE &I
400 ppm &AL, HBHNORETIAHT IV —

I T950 ppm, #7172 Y—11T1200 ppm & 725,
ek, bhEORAESHILAEIL1000ppmEL T T
D,

1A

THERBED & D BT HOWTIRD X 9 R EPAT
RN REN TN D, 7o, DOMEOEBINE
1 Z40%LL_ET0% L R Th %,

HRBA

T T 4 ADPBHRREE, 7T A0, 24
T, FROBEL SISV TIE500/0 7 A
PLEZ$REEE L LTV b, [HRROEN 152511214
S BT WG TR DRI E S RS TR Y,
JEE R T100/Lv 7 ZLLE, B TI50/L 7 ALL R &
o TS, DREOFBITOMEHERE (JIS
79110) TIFEFH=, <. A=, &
BREER S T300L 7 AL L, R, BEEBYT100/L
JAULETHDHDT, WEORMNH D EE X
HiLd,

L igcy
T CERE L ITEEIN O — R R ER S L~V &
=IO DTIH AL, #aR 72 EDZE R E B

TORBEDZ LEF D, ZEHREN D DS )
REWE, JBEENERENZ T T-08-7
DLT, PTTEDEREERT DI ENTER,
ZNERIIET 5 B TR D OFRE LX
NWEHRT 5, ENCRFOBMNOLZHOHE
JE SRR DGR RICES < &, g
(LIRFEOPEEENR1000 ppm HHZ TV D7 — R
P THY, TO—RIBRAET R RKE A
RIRTeDITHRAA v T 52> TND T LN
KTH-o7,

A7 4 AOBHEIZE L TOEAEH L~ (h
TAY—1) & LT, FfliEsL~L<, 360
5407 > ~L (dBA) DA T OFE# AR STV
Do DBENCZ O XD RAEFRRED & DhEE

HH T 2EERH DN E 20X, BIEOLZ A
R CTE TURLY,

KASHRAE
ASHRAE

( American Society Of Heating,
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Refrigerating And A-C Engineers, 7 X U %
e R R 2854 42>) IXASHRAE Standard 62.1¢&
LT, BAFRENZERE 2T 2 720D
DOEMHZEDTND, BNO _FLIRFBREZ
BRI ROMNBFIEE L LRV, F=4o Rt
PRI LD 700 ppm AR RN LA, £
SORFEFICE>THETE D (NHEOKRIC
B L TR TRWVEE) BREEZHERFT 2 720124
EHThHELTND, D FLRFRE
%300-500 ppm & JAUIFERE & 72 2 SENIRE X
1000-1200ppm & 4%, LA EIE, EABEEE
5O TR LIRFERAEREZ20 L/hrk L, RN
15c¢fm (7.5L/sec) /ANO—EHE TR ANLD
L, BNOZLER &) —ITRA SNTEREOEF IR
RETO R LIRFBIRE 2RI 5 2 7T, Xl
B U th BB D fREH 72 Slo b L A ST
Do

7B, FEITETROENNRE > TWDHTD,
PR DMEFRFOIRILIZ L D =k L X —1HE &
LR TREINDIBENELRRED AT VA%
EHTENHEETHDLE LTS,

>KOSHA

OSHA Safety and Health
Administration, 7% MAENT) 13% DOSHA
Technical Manual ®Section 111, Chapter 2
T, [|ANEJEORAE] OEEZRT, Hif
HIZRERROTEEE, T HIESEZ R LT\ D,

8 25 104E [ D K500 D N O 28 K B B i AL
DFERIZHONTIE, KNIOSHO G Z 5 H L,
RIEDHKNLL T Th o7& LTS,

¢ Tnadequate ventilation — 52%

( Occupational

e Contamination from inside building —
16%

e Contamination from outside building
- 10%

e Microbial contamination — 5%

¢ Contamination from building fabric —
4%

e Unknown sources — 13%

WAEMITIEYIZ L DJRRD B E 7> T D,
DAETIFAEMIC L D ENBYOREILZEIE
EREDZ2NE DI bDILD D, Z D% E DEE
DOME & L TOLEITHOWTIE, B
WrsINEE T db 2.
WIRINDHF 7 4 ZDHB|KEIZHOWTIL,
ASHRAEIZ & % 15¢fm/ N (AT OOASHRAED ) %
HELEL T D,
ZERPETIKF O DY 7Y T
WTHRRAH D, 22T HEEENTHE D
EDEIE] L LTUFEZET WD, 7272L
OFAEIX, NEEHDVIIAERRETHD Z
EEMTULHERLARVWE HIRTNS, o
IANWIRSBISE O CETIXZ O X 5 s a5
5N TVWRVWDT, ZOEEHEITL=—77
(F7ITEER) bOLEEXLWREENRS D,
e 1,000 viable colony—forming units in
a cubic meter of air
e 1,000,000 fungi per gram of dust or
material
100, 000

milliliter of

bacteria or fungi per

stagnant water or

slime

Z DAt OFEES

KCDC ENIOSH, 35 JUCKEPA (BREZ(RFEST) |2
SONWTIE, BNEREICETAEHE EoTA &
VAEEZHH LTSN, R, RE, CER
ki (HR) , EWRRFICBT 5 B4R 7
FREEEZ SIX RV TRy, —fRERE LG,
T AV AT FHHRIO X O ITENREE A
ET 5D X0 RIEFTOERITFH RV, FTEN
BR i OWE DR F 72 13RI T T
HPITTHRV, FLlIE T RO OISR %
WEIEEICH Y, BNOIBYWERE T B2
HERIZH D EVN D,

ATHA (T AU 1A U HFA R T A —
2) IXENERREOWEICED 2 EMEN L S
M LHETH D, AITIANSIE, BNEREIC



%ﬁéﬁﬂﬁfiméMTw&wﬁ%Eﬁ,w
BT 2 EENDH Y, SBHEOTE
Th D,

FENO AL RFIRE (FEIRES)

AT TR L 51, EBNO BLRBIREIC
DONTIINA TN OO EEHERED HI T
%o ZNLANTHIZOWZ D ELITFICZET T2,
AR EE CURE) TlE TR o FE1E
LT bikEZEIL, 1500ppm LR THDH Z &
MWEFE LW LTV, EEDOFHROILUET
1%, FENO bR FEIE1500ppn LA E LT
W5,

T4 Ty RTIEBAROIUEL LT, “Wbix
FIRE T1200ppmMNE D HILTWD, T X
TIEE—Z7fE L LT1200 ppm NEDHHNTE
0, A7 x—7 > TiX1000 ppmPL F NED 5
TN 5,

B OENLFEMY 2T A TH S [WELL
Building Standard] 33X TN TRESET) 1%, ¥

hFEOM EEHRE L, kO MEL B X 72
FENZERBREOREZHRE L TWD,  [WELL
Building Standard] X ANZWZERIZEBWT
I R LIRS D UL & 800ppmLh RIS Z &
ZRDTWD,  [RESET) OMAEL, RIERIC
bk 38 O e REFA I 21000 ppm & 3% &
Ebis, TmEBRE R TE HEE (high
performance space) | & LC600 ppm & D HE
AR LTV D,

FEND LRI & RO R &
DR

TR IR FE OB MR TR O SEYERIX, ACGIH,
HApEZE /L2 L 125000 ppm TH D,  —
AN N Z VIRWRE CThH - Th, FER-CHR
KR ENETHEFONL TS, BLTIC,
LRFIRE HKOBRE) B E I3
BhE7p & L OBURE G LI iF9E 4 "7,
Vehvildinenl®, #ER¥#Z % — 2D 7 —725

i, MRERETLZLICEY, D FH
O "RV PR FE R EE 42700 ppm, )7 A 900 ppm
&L, TORTLRFMMEESETREEE, KX,
ZDOMOERREZIT Tz, ZORER, HBE
IZHARTRIE DO 7 NV—FTIET HOKT, 58
i, BOMmZ, BORIY, FERIREDRELL,
RRIZEARMER E L TR OB LN TH -T2,
BB DT N—T IR E I L2 - T2,
Traube (i 3L CASHRAE RO TW D EEHEL Y
LR AL L2, ¥y 7 EOVIEERE DN,
R, IR DOBEE WO BEN A SN LD
W2 EEBIH LT D, FRCLLFOAllend
WMEIZOWTIRR TN D, #ERFE 24 A D6 H [H
DOHRELT A NT, AROBKE L §R#) A =
T LD AT o T2, VOO — DY L VK
WHRIFIZEB W TR A 2 7 5361% E5-L,
F I BRHE N R E < Z{biRFE L L O
FIFZBNTITI0% EA L2 . B LZD XD
PREAEN T BEREE & L CEH T TR ER
BRI D FNZ2WIEERE VWL DT D L L
T35,

BV T )= T K% @ Lawrence Berkeley
National LaboratoryiX, Fisk® KIRFE7: STk
L E 2 —DREREFIN LTV D, FiskiZ Liuid,
AL DOFHLN D bR 3 OPR BT
fiE "C500ppm7)> 5 5000ppm (& 306D THEEVVIRTL)
FETHML N, F, L E =2 —%2 ks
T5 L, TEALIRFBIRE & A OVEEN I
K[ROBILIZ L > THL M B L, FofE
OFEW, KEFRLFDLIZE LTS, FKT
X TRERFBOL~VUT ER LT, R
ERITSZ LICE > TR TERVWE I 72
Kb HLHOT, “BRFEOE Y2z T
ZOERIZ L > TRERTHKEET R BRD
D TIERVEIRNTN D,

Tsai BIFIIIADA T 4 AT — B — |22\ TA
7 4 AD R FRIRE, IREE, WA, PM2.5
&//7twr&ﬁk@%M%ﬁ~m% T &

1To72. ZORER, “Fb/REH800ppmLh ED
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LU Tl H ORI FGEOSER & FHEEDY &
LR L Ipole, £, MMOMEOFIHARH Y,
IRV IR FE R EE 23500ppm & B R 7o Y B I BERR
DIERDFZ NS Tz W HFER Hill)
BROF% O AR IR E O EIHE )
1000ppm LA _E DA, 800ppmIL FIZ bk L T
EHOIEIR EFHREAY B o 725 R (Sieber) %A
LTz,
UL EOBIFETIE, SNO bR FERE 24K
L OEROAME (HikE) OFES LTHRY
HoTWD, LizRoT, RENEDDZ L
IZRD TR FRE S ED L0, FRIZ (5%
RO S L2230 IRE, WA, 225D

15Yu)E (contaminants) 72 & &L L T35,

L7273 o T R R SRR B DS IR 28 T RS
ThRIZH 2 DEBE R TND EIIRGT, TR
LR DEEDOEBI I OWTCT#EROH D & 2
AThD,
Satish bl FFROFmMAIZES L THERL L TV 5,
FHICE D &, BFRICIET LARTIERE
WL TEBY, Ui OEZEOZEITR
WEDEZFTHINTEZEWS, {HL, 2000
ELIREIZ 720, bR R ORI R E R & 5
EDOHENR LN TE T, LUFOBEILE Ot
D E—EE L, “bIRFEIZ L DHEMDR
BETHLZLDOTHD,
FATH e 9EIZKa jtar HIZ K-> Tl & iz, 3
BRI DF v =2 bR 3 2 e L T600
ppm 7>55000 ppm F TOEREZIED, #RERE
ORFFINE LA L=, Z OF5E5600 ppm 12
g U C, 3000 ppm TlEee/h& 7, £7-
4000ppm TIEBA & 7258 % 71 DZEN AL b Tz,
Satishb i, V& DK FEL —EL L=ERS
—EILR D, ZRLRFEER AN OHEAE LR
FE600, 1000, 2500 ppmD3FMEEFHRE L, £
BREFEC2. SIRFH DO DB 22 1 © 1FF A S
H, BRI TOHWIHEEAZRIE Lz, £ DR
R, B ALKFE D LAV WTHRERIIC
BRI o2 BIEE S, FrIZ2500ppm T

DOHW MK T RBRE TS -T2, £z, LTDOBLE
ZLTW5D,

TN T FN=T T X AO/INFRE OB —
A DFRERIZL D &, R UIRE DOFEEIRET

1000ppmZ 2 TH Y, D 5 HZEIE2000ppm
EHZ, SLIZTXFVAOHED2STIIE —
7 D ¥ FE H 3000ppm & 2 T U 7
Whitmore) ., Z D & 9 7RYRE TITAEENFER
AR ZIBNTARRE 2> TV D ATREMED & 5,
RFORBREG70 ETH NOFEERENT &)
b, CIMLIRBREDNEWATREMERH D, —
HTT AV IDOHFT 4 ZTHONTIE— I
{LIRFEDOREITLNE VD, 100FEDA 7 1 A
%@mbtﬁ%fi FLIRFE O E— 7 fEN
1000ppm Z X 7=DII5/X—t > DA TH -
7= (Perily), 72772 Lz:uﬁa%“(&il%Oppmi’CJ:
ALl OWELHD (Fisk) o NOEENE
VWML ZERE D 2 3R DR E 2 A L 728 DAFZE T
1%, ZER{EER R OB I 1000ppm & HE 2 T HS
0 B RIREOPEE134200ppm 72572 & O N H
% (Committee on Air Quality in Commercial
Aircraft) , LA EnD, TFbRBEREDIEE
NR~OEITEA L TIE, RFEWNRE, FFED
NIZHF U T OARFIRZE D) 5B S 1L DA E
DD, BTZRXOLEDICEMOBREZE L L
TEWNEWIEBX T ILD E DT D AREER S
% LIRARTUND,

<JjiE>

(M« DS A BE R IR 2 DB AETE IR L)

201842 /B 9748 13 R IR BT B R HE 3T o T2 A
Z—Fy FRABEREIZBN T, 18-65m08
AV N—[AEFITHONT, EHRO LS
MR I & 23 H1 L 7=, Hospital Anxiety and
Depression Scale Japanese version (HADS)

T D DR LERERE LTz, 1,6104 (5]
BER13.9 %) DO B, 20004ELLRT O ABETRR
ZIWTHI DS ERZWT A O 1T TV HEE LR
S, 12348 % TG e Uiz (B9 : 6904,
ol 54440) o NECR SR 5 0 A5 f B

(Corsi,



ZE RO T TFEM LT,

(FREEfE & B - COVID-197 T A X —F %
S L7 |NZEREREE D A L)

20204F1-8 A [EINCTHE L 72COVID-1927 F A
X —HFF D H HLHFETEDOENREE (BIk, =
PR HTIRTL) Rk, (TEEEE 4L, COVID-19

&G (IE) B0 PEETEZFHNIONT,

EENCO2JRFE DHEFHE 2 B H L, COVID-193&/E
Wi s OBEE ST Lz, SR L T X
H—U AT ET VL ECEEOBE EHITER
BED2E [ BEZE . (Bt R &, UTENR)
ZIFERL, VAT OEE(LEYCERERFTT S
G, AEMFINRTE ) A7 S OENLZENED
HEMELZ 1T 7o MBS 2l HE L7,
<FEE>

[ 1] ZHEEOBLEDS DoHT

§1—1 §&MEEROTLA

19864F: 12 5 7z Jié I = ) E DS A T S Uy
304, PRI D ARZEIT K Dk SR
IR BAMRIZRE LDOH D, LY T&E
MEIZ L D HB AR E V) BEBROREE © 5
WES T, ZMEDT A 7 a— 2t I TR
LT WER D RIEX 72, L0 —J@oafEm
RV R— R RRD LI TND, FELE - 1R - H
PE« BREWVWIAXR N EBBTOBNITHH A
oy B HD A - FEEED A - 20-301 P
DR (E538) &V o IR RSO e
fiRR: & k55 OWINL & W D RO EEME S & E Y
DOBH D,

T DAUBRFE OIS EIF (return to
work) ROEEZEAKGE (stay at work) SCERIZXIT
HHESHEENE T - TWDHA, 204018 Tl
TNED TR BIEL 0 BNARREBEREN (2018 T
FHEDL. 615, 30RTEMED3ME)  LMEIGHED

PR BEBEITA 7 ¢ ABRBEHE A & it D B,

A, I AR A& W o e MR D3 Al
D EI(E TR (22l & RE%oO
AR SR . S DI ATRIRIC K 2 AdiEkkaE
OB D34k (DA LiRE) OB

nROHNBY
EEIRBHESIRIC X D B ARD KA DRk
ak— K OEFFHAE (Endo et al, J Cancer
Surviv, 10, 320, 2016) 2>Hl%. st &tED
AN X DRIRHIH P RAE T, A DSE
(REEEE COBEMTID) 918, (IAZ A A
EE CTOERTIX) 2098 ThH otz ethAdsE
IR AOEETT (REE) 83H, (ZuHA
LEHS) 1120 Thote, ZORERNL, &N
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SHELZERHREIN TV,
BRE DT, Pawlaczyk-Luszczynska
M (2006) & OMIETIE, FEBR=BERE L
7 4 =)V RERA O 712 d8 0 TR JE 3 %
B (LFN) (CIgS7=3a. EEEHE
& LTKI%JEZﬂméth\f:O BEE DR
BN Z b T Tk, BREREYT
@%ﬁ(kaﬁ 394) L xhRREE (T
BT EBIRE4240) L OWBIFRER S 5,
FESRIEL, 2B CIERE B L OMERE T 1
74—»@%& CHE AT b
Mo TN, l%@%@%tt RERi=EORAS
i%*X%vxl¥- PRFE X AUTZHE, R K
L 2T 2 m VOIS ME 2 S R R
L7cZeémb, TBEE] AU ARERE
b3 52 & TRORPITRIS LT < 7
D LRI N,
—J7, BERETIERVA, B Titsinbd
BGM (background music) DEZEIZ-DUN
THRFTT 5 72O KB & Ik L 7= HF 2N
b5 kIGEIL324 DR E IR




T T, I A—T[al X105 M OEE T
TAMICEREZREE, 77— [blIX
TN I—T [cITEEN
T A MO0 HENIF R A TEDE D &M T
Fhe L7-RE SR, BT A MHICERE
FEWZREE, FS 0D & 038D TR
x <. BOMIZ S E o7 g —~ v R
WELEHZ TWDH I NN, A
DIFENCET 5 HHN, LT L HERE
R B E 52 5 L1323, A
BT HRBEICL > TUIHESF D L H 2R
Perefilif & LT SN D AlBEENH 5
EEZBND, BT IVRRERER E DA
T S D LR R Z Wifs L 72BGM &
B0 MEEE L Q0D HEBHTEREL Tt
ENDHBOMIZIE, ZITRAHEFIZL -
T TR IS/ D TREMEDN B D,

2. IREDFE

Sakellaris IA (2016) & O#sETIL,

FHUINIEQ & 7@ O P < & DOREfR %
Pl L7 & 2 A, PRI TR

P bR EEBRL, RNT [EROHE]

Dy . HEE) OETH -7,
AR F 7 IR SRS R R 5 5 AR R
J& (thermal discomfort) (X4 7 4 A7
B DOEEVEIC A DB Z JIF L T
V. ZOBMETIE, ZMFEIT, EBRET
DOIEFE P 2 2 B 2 — Z b TEhER
ATV, DS (HRY) 36 KON (B
EG) ZE AP/ NT XA =2 ZHIE L
oo WL OO EBAIFHIRE (Therm
al sensation votes (TSV). POMS. Well
-being and motivation) ZHWT, &
& DR Gy, EfE, BEFX—3 3
BIOFEEICI2BHEZFM L, &
TEB L) APUE (warm discomfor

t) IEBMNE OEREBICEEEL KT L,
HRVO a8 (HF) (2% HAR8E (L
F) OEREZEINIEDZ EBXghoTa,
ZOZ LD, FBINIFEAG R B XA e
WZxF 5 ENEREE (IEQ) D%#hIR % FEAl
T 2BEEROMBATEEEE R EDME & LT
FHATHDZ EWRENTz, FHITREE
IZB W TRERPREIIZEAZEZR & O |
FEFE O FEBFRZ LSV TRERE
ETOMLERHDL LBz LD,

3. mEDFE

FRIZ I B B iR OB ORI
HHELUTHAELCHER, B mOERE
TIIMAEYIREN &L . BRI EE 72T
T HEH B OB LR ER %
ELXE T,

FTo. AT 4 RITEE KRG B R
DFRH-%30%~60% OFEXIEE (relati
ve humidity, RH) OFKMH4THEH I LZA
X, KRR T S L2 AL D ST
DA N U ADPR25% D IRNFERD RS I,
MEAR OE & & M 70 B 4 R L7,
S BT, RUD FIBEAE A K45 Yo T I AFAE
THZENREBEINTWD, AR L7z
JE LA, AR O ENHIK
&DHEL O T DREFEMERF DT DI EET
b5,

4. MO E

A7 4 ABRBRNC BT B M O 5 R
OEEH A (blue—enriched white
light) ~DIREDKELPFET D720
2. BBINEI1T2> D RIS R £
. ENENAEBME L., 120dm
FH Pt (17000K) FEYE (4000K)
THY., TOMEFIZ7aTHTNRT A
e ERER ORI R E Z VT
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MM DM AHIM AL T, TEEE, K
Gr. BEIROE, 74—~ A K
577 (mental effort) . $HJEI LR
DR, BLORp i i L7z, £ Dkk
F. B (4000K) EHEEZL T, &F

BEEYE (17000K) (%, REE(P<0.0001)

BPES Sy (P=0.0001) . /X7 —~< > A (P
<0.0001), & J57 Dy 55 (P=0.0001) . Z#l
e (P=0. 004) . £ /7 (P<0. 0001) 38 X
ORR DAL (p=0. 002) Z e L, &

B AEYE T, B OIRK A EAD L (P=0.

0001) . K HIHEIR DE (P=0. 016) L L
Tz,
HWEIRRE T TR, mERAG)
(blue—enriched white light) IXH®®
Jt (4000K) & ks LT, KRN T
HDHZENTRBEINT,

5. HEFTT VA OB

(57 A~ (FRlo, EARIA 7 4 A
EIEFT 4 ADOWER) (X5 O R
BT D) EO0EREET S HM
T, 20004 H201TAE ORI E ST
M CICBRE SNV AT~T 47 - L
Pa—%FEE LA KA 74 AL
L= A 7 4 AF i A —T
S UK T 4 ADREE~DEIEL - 7-15
PO FE S NTc, T ORER
N, fEHRA T 4 A LR LT, WA E
T3 d—7 AT 4 AR R INEHEE

DREFICALE TR, AF v 7 OfEE,

BRI L OEEICA E B2 KT
EWVW) ZTNETONER R E —E LTV
L2 ERHL MM E N,

T, KEOF T 4 A VEFLIC, E
BIAOIZEHAN L 72 ENEREE R T A — & L3t
W OFFES N a3 O e E IS ET 5 2

EERETT A0, BERREE X —)
LOAERIZ351D A 7 t A E/LD52, 980 A
DNEEZE R LT-Y = THEDT — 4
N LI ZORER, Kb EERS
T A—2IL, BT D

(A REOR 1.57, 95%CI:1.55~1.5
9) . MEF LUl (0R 1.27, 95%CI:1.25
~1.29) , HEBHTZ A 32— (0R 1.2
6, 95%CI:1.24-1.28) ThH ozl &hb,
FT7 4 RAENVORFEITITIINOIAE
B L7-BENMERSND EBZABND,
I 7 4 ZFEE L. B OEERE
RO L ZNT, HOOIEEZER & EY
IR BMETDHTHA D LRBL TV,
6. ALFHE DR

Ty Iy AJEERREL, BIRO AT 1 X
ELOFEHE OFF 2 H—HOIERIZE %
LNI-HEETH Y | SRR L
7o & TN S FRAET HIGRME D
ERICEXVEZD ERESN TS,
Vv I ENT 4 v SRR R 2R
W FBRER, BLOHE S =B
BREEEEE . OHFREE, A N LA B
F OS2 31T 26t NBIR D D BfR % |
3ODEY D624 N D FHESHT B & k5
(AR L72FE Tk, RO EIE3
OOBMTRBETH - 7208, KT B
L0 6, 300FMT XTI NTIEE
Ao EDFEMR ZFf 2 DR & < LERTY
JER IS K ORI, v 7 T ZIER D
BRSNS TR CTHDLZ L xR LT,
T, VT ADBHRIER E BNER
BEORETIL, 45047 4 AETE
BNV DAL G O B RIE IR
& BN ORI T T B RG L
ToRE R, AV OBINE. BRIBERBEIC



X2 G DRI T v 7N T R
FEDIREIRIZ B L 22 Do To il & A
oY (/e

Bt HARTIIAES T ZABEEE  (MSWI)
DEAFx v NEPEMEE 72 o7
ZEMB, ZOA L ADLZWHRER
FEFEIC LD LI BICBELRAH Y,
MSWI S8 D A > H L~ )L ZAIRBE % A
74 ARG L LR A Z L &
B LEMERH D, *GHUE. 2DDMS
WITHB IOl T HIBRIEDNEE.
TR FRICHESH L TV 220 NDEFR A
B. BI OB ANDOMSWIGliE Th - 7=
(WFRbHME) o HEREIZHFE. &
BEXXY VT, BEOHEA 7Y 2 —iC
DNTA B a—%3hE L, POMSE &
UGHQ30 % W THRE DRIk iE & 5F
ffiL7=, POMSIX. Tension - Anxiety. D
epression - Dejection, I X UFatigue
LAULs | WA EERTE CEW S &
Za L7z, GHQ30TIX, 28K AE, &
FEREFETE . N2 - APUMIRTEEDS, R
FHERCTRFICHRM L TWD Z LR
iz, GHQ30A =7 CREAf L 7= 2H ks
FRETAIRAE & . T CRE TR
Bil7-, o ORERT, /REEHE
MFD A LA AL AMRBEIIMSWI (ESE
FOENZEER L, ZHUE, XA
FH N SN O TRV E N
2 RIZ &> THIIR S IUTZMSWIEZE B O
Z h AT ATBORE N EFE K-> TV D
ARNVRAEFHBZ TN LEEKRLT
W5,

LW X DIERICRHE T D121, O
BRARER, MERIZR E 2B LT, #A
R EDBREA N U AR 20 EIC R

ODUENRHDLHEEZ D,
<FHiE>

A 2 =%y NFIH LI EEE5

(FLU—7) IZHL T, TLU—IN
T DNT F—~ o AFE TR E
D L9 7B % RAX T DR 5 STHREA
BxiTo7,

202049 H 28 H IZPubMed T, remote—w
ork. Telework X Performanced X TN (0
n-line work + Telework) X Health#%
F—U— & LTHREZITV., ZHRLEL.
35, 143 X UB49D CHERAYFE Y L= D
T, ZhboPgEziat L, BB S
SCER ARl L7z,

<fEH >

VA A A C 25 E 25 YA M=
(Table 1) . %< O¥EfE%E B/ N\—7
HHEDET2 5 TS, Dingel JI & Ne
iman B (2020) 1%, KE DT T DRk
FEIZOWTIEEER DO ATREME 2 B L,
KE DR D3THIEE TREEITIZAT
TE L0, HHRHEZEICL DR D
X622 RbdeRELL, £, &
B G =P/ e = S 1 N ¢ W/ N
Rt L b E&FEV., —J, TE
EOAARERMFIL, KEO2ES
46%% DTN D, Fx DA MOS8
SAENCHEA T 5 &, IRFTEETIX,
FEETHREREFOREMENZ &0
otz

TLU— 2%, WR S A R RE
THTH, R, FERAWE ST
(ZNLD L E T 5, Nishina M.

(2010) 1%, TV U—7 | TdEE LB
L2, HaA b - BEICHE
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NTWb, TLI—F T AT AT,

RO il SEIERAY Y
BV, AEO S E I ERLGEITIE
HATEHLEx, EITHEHRYA e
T4 —BIUOREESIC LA E
OD BV BE 2D r—2AAH

T A4 —'lTol, FEHIE, TLU—7
DM, BRER, B EOR N FE
RES L LTV 5,

Ekberg K. & (2016) I%. 20154-10H 1
4~16HIZKE~Y T 2 —& v VMR
Tx TS TEEZ TR
T LD DOREMBFIEITOWENTE] =
HICH EOE LW EERA (alte
rnate work arrangement) & L T,
(a) B - —IeEH (b) /BB
() AR 1#/7 1Y —2 (d)lone w

orkers (Z U —J L RA) T TW5D,

FRGEIR RTW) B X OWE ToRE
TEHZR LT, TN BEE ORI
FEEXOBRFI B MEE L LTV 5,

Murray B & Kenny S. (1990) @7 A
VT RTOFREIL., EEFIREES
DT VI —7 O ER LT, 51T
T LML, B, T LU — 2
LicftFoRE, FEEICLIT L

U— 7 ORI E RN TND, F
o, TEEEHIL. 28R FEL5
BNBINEERDF T 4 AIEE A
HEDEZLOE T, EFICEKTH
HTEbRBINTZ, TLI—7IT,
FEREESZ D DOH - oS 2 Al
T2 LRI, EAPICEESR 2o
T N2 PR EHERFCEX D891 TED
s e, L, 3w

B o — 2 OE B s E B ORI I
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DWW, HEE D ) 72 IR A 52
HZENHEETHY, 2 OHE, TE
AN MLETH D,

Linden M. & Milchus K. (2014) I,

R LoOlE (accommodation) & U
IERIZE D LT, EAWEOT
LU — 7 O R ERIT—RERE & & <
RNE LT, KETRERMMRA A

1Tolc, ZORER, RUA MIT—F8
S OHIMBRFE ClX7 L U — 27 ALl
FO2EFATLT L, 9 BT LU —
7 &2AT O b DITWII IR A ¥ 2 — )L
WD IEFATH A2 TV o
Teo T LU — 7 5B DATRD H DT
LU— 7 e FEEOREEE B2 TE
0. ZD BN T LU — 7 | e
L. F76%03EFOFTICEETH
HEMRE Ulz, WA Y a—b
A, FRCT LU — 7 ZEE & A7
FTAXITE - T, WERGTRORMIZ
K 2% IR T DD S EREE TH
Holo, TVU—ZIZRT DN
bFEVEL 2otz Lk, oREH
B3 D EBE D AFIE A e T 5,

—FH., TVU—JF= R X —HE &
KREGGGRZRADT D E 0D ERERD D,
Kitou E.& Horvath A. (2003) 1%, 7
LYY= BIOT L I—2 LS D S
VAWV AT AET VR L, %
FREFEERG E LG EOENE
nT, BHE, IBEE. mHE. BRABIY
BT - BRI HIC L AIRERT
ANEMORZHEHEE EE(L LTz, K
EoOTF —% &R fgiric X v, duil
72T LD — 7 I RA~OHEH T A %
HIJ 3 2 RIREME DN B D Z & 3y ino Tz,



L, —EHOAREHEOH H /3T X —
HAZxE U CRERGRI T 24T D 12812
ErThra s I al—a a2
W& T A, THYEIC L0 SN R
DT ENRB Iz, BB, €O, NO
X, SO, PM10, COIZJd4 503, N0,
CHUFA L2, T LT —27I2k0,

8 DT T D RS B 5 78

HECTEBITZEICL2EEB I NG
DOHRZ T 2 A REER S 5, B
BT LU — I RO @ & 3E T
L0y, BLENE LRNWEAT 4 R
B 2 B Z R T E W ATREMSEN &
Lo T VU= OFENRIAE DM
(B 7 N=TIM, Pa—ITIM,
AV AN, =a—a—=7 M, 7%
ZM) Tix, TLU—21 ko THEH
BEEKNT D LN TE DR, @mEhe
R g — 2 BLOEOMBE DY
KT 5, BRICAERRT LY —7
a g A, ECEEF—2 =
KX BRGSO F RS, B A
WZIRAFT %,
—RDOFEEICE > TT LT — TN E
DEIRAV v "R3B DH, T
NWEHEL/2->TWW5D, Allen TDS (20
15) 1%, =DM T, ETHH (tele
commuting) . FITFE T AXAIC
o TETEY, MEEBLOEEHE
DRI N REREALEZEDTND &
LC., HEEEHBOER &SR O
BRIBNEEETHD EDOTWD, Hi
FIZHOWTIL, EEEHEOERITEY
BxHIhofmnwEshs ex
WRTNWD, Fo, (EFE—FEERE,
B, BLOBORER (LFou 2
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FE. MO I AU &R

ARNVA, NTx—v A, Ha, B
HRAE) T3 DIEEEE DB A Et
TOHMENBRHDLELTND, SHIT,

fatE FoREE & U TIEBEHBHICES A
M LFRRE, AR, £FO
A Z 2T T D, Fetzner MA (20
03) IZ. PROCEMPA (Porto Alegretrfi®d
T — XS RE) A xfg L LT ST
FRIZED, T LU= OFITITIE,
fir. Ak, OER. VE. J7EHLG OMIE
MDD METHLZ 2R
Hoffman KE. & (2020) 1%, T ¥ A

R BRI 0 P OO BRI 5 2
TR BRY: 35 L OVFEBR B R A5

F) OB EXGIC, BmIREX DR E
O, 72 B ONZCOVID-19T7 A L Af&
BRORHREMEZE T A — /ML Y
T L7z, 981447157540 (59%) A3[A]
BEll, BEEDI L, HORBREDOK
ZRZE (burn out) ZFFZ7=H D3
2% Th o7 (RIFEOFR CHAIL10%)
ZDOENGIT, BRSSO E R X
WRIEE N b E» -T2 (EhEh4
%8 LM% . BETEHE LIZIKE
DRNIZZ ORBRIZEEN TH - 72

(74%, 323/436) , ZDOHEMRER
X, AR E O & BHE LTz

(P =0.030) , 7=, EEEHEE I
FRVEBEIT, FHY/FEES T LR
BEioMETH D Z LRI NI,
PR 2 RR& X, COVIDAj & kb L CTCOVID-1
WA L7 o 1o, (EEEH~
DODBATEIZEAEDHBEN ST R L
ZiF ke, FRIEIC L > TRZRE %
WOHTRKRE/2AV Y Mozl LT



AT

Steidelmuller C. & (2020) (X, 7L
U — 7\ IR B2e Eo XY » b
NHHLN, TLI—7 LT LB

7 4 — AL (presenteeism) 72 EDH
CEfR{TE) (self-endangering behav
ior) LDORENHALNTH D &R
LTW5b, FF#H HIX, European Worki
ng Conditions Survey 20150D6th wav
elZ[Al%& L7225, 465 N &M L7 & 2
AL HEETLI—I T LEUT 41—
ALIFIEORBRRER H Y | 22Ol b
BT 4 —ALOFMREZEE LT
JEREESHTIZ R L C Z DR IXrobust T
bolcl#E Lz, LBy T 4 —X
LIIFFEDRBTHOND N, FEH
IITEET LU — 27 2B 538 Y
27 gk L. HOfEBRITEN 285 3
EolZTR&EThor Lz 5,
TETEHIL, HELEREONT A%
LB ETHATHA D H? Duxbury L.
& Halinski M. (2014) 1%, LRI
RFRILL EAEEEE (T VU —7) 12t
#1721, 806 ND B L HHER DT — &
DOHATIic L v, LAY 720 o7 v

U — 7 ORFEEA AEAHE (LA
B2 OIHERFHE) (Z K DR (57
BeENBALST) 2D SEL08,. FED
A (DERYS 7= OFVREH) - &%
HhER (B9R) OBIILRNT &
RLUTe, T7bb. 7L U—2 351
FORSE CORAHBIBIZIZR 50, F
FEDBIFIZIZ R B o 12,

Higgins C. & (2014) X507 5518
2C (FWA; Flexible Work Arrangeme
nts) LAEF-FEEBEIZOWT, I
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FEMESEA16, B NEFRE LTz, Z Ofs
R, TV I RAFALBIRT LY —
7 T, 9~ 17THE[EE EH I KL OVERM
Eh¥EH  (CWW; Compressed Work Week
s) AT a— X HHEIZ L HWRC
(Work-to—Family Conflict) 23&< .
O ITHE R 7 ¥ 2 — LB L0 . BrloiE
FOEBENEWGE . FEEIZ X HFWC
(Family—to—Work Conflict) 735
Mmole, ZORRIT Ty I ALA
LRT LU= 0, EEEEB X
VCW A & 2 — L DR R 72 F IS
F0, HEF-FESEZHS L, OV
TIEEED A AN~V A B RET
EHZELEREBLTND,
TVI—T NI =TT, TNT A
(WLB) 1ZMIFT Iz D>\ T, Jacuk
owicz A.& Merecz—Kot D. (2020) .
T TA FBMEIBIN (AT A
WEENMED) LAl AT ¢ A 9820
ON (FEiTOHHEDa I 2 =0 —
Ve EIERRRICA -2y &
i) ZxRE LERAENS, A7
A NEEE O T INLBOTi & B DA
(AR A FE-FER RS LV @m0
7= EHmE L TWD, —J, Manssour A
B. (2003) 1X, 7 VU—7 NV vy —F
U A MEBIOEEESEZ D, HA
MG L EREZSET L E LTS,
T VLU= X D95 E OO DR
IZOWT OGS METH D, Robert
son MM. & (2012) 1%, T E T
EoTGAICE% T 57 VY ——0
MR, ZRfAEORBENET F
FTHEILR>TWAHELTND, HilL
WA~ ORLZIE, v 27 v AT



M7 7a—F EIIMEET AT AR
BEThbH, INHIZEY, TLT—
1 — DR & AR 2 HER
ﬁﬁé%%;wﬁ%nyﬁ%@%@
2N 5, HA—EH— koS L
NNANDOT T —FRRETHL, £,
Golden TD.& Schoenleber AH. (201
4) IECERBFRIC LY, T LT — 1 —
NIZB A EETTE) (help—-seeking behav
ior) ZEDEEOFBIAH L EED
BRAEDS . E N OSEARIZ6r L TR
0y - FEENREELZ LT E LT
%, &5, Konradt U. & (2000) |
T VLI ——DID DNV AY— 7 b
(HC) LW OIREh A48 L7z, 51
SEOHCE Yy v a s EffEL, £t
va Tk, BT ) T —
2 —IZ X DL, BB DB
. BTG, FEH= v 2 — X Ol
RORRRE, WEREER, BW). R, R
toasa=r—var, Kb o
SZEE, ([ZOWTERE LTz, & X
B A MU ABERKEZFE T DIED,
HANDRRER DA & MBI R O 35
(2 EE D < ELARA 20 ek ALk i & SR E L 72
I 1T DM NHIREER D A & R

EAEFICHA M TH VD . HLERIE R E
(RS Z EDPHL NI 2T, &6

2. 2 H#OBERMHRAE TIX, 2
FHDNHEREOT LT — D —L D H A b
VARF DR BERBGEEW]E LT,
De Croon EM. & (2005) 1%, 47 1 A
D350, b (1) 74 AD
Bt (Bl ziE, 7 VU — 7 ekl
7). (2) LA4T7 U b (B,
=T v AT T RMEABIDN) |

(3) FEME BxIE, BEEN LA
D) L IS T 4 AGHEE O ST A .
B, B - REISUSICED X S I125
BT LML Ea— LTz, Ok
R, AT UFT 4 ANT T AN —
BIOMtHFOmBEELZRTNIELZ &
ER LML, 6, GHIA 7
WS, A =TT ¢ RTFRAHIE
AR L, oxt ABfR 2 E L &
HHZE, U= 27— g U0k
W EDNRBIBEEAR AR L,
TANY—%WHOIHEDH &, SHIC
TAIIENRaAI2a=r—Tarxk
BT LI N ENT, B LW
DA 7 4 ANIE AN LD 523557 18)
Foyanr, G X OER & (R
IO ETHERRKEERT L%
IRET D, FRCA—T > F 7 4 ADE
BICEBREIL O RETH D,

Mula A. (2018) 1%, WG IcBIT 2
ABT 4T e T AZEANEGH LTV
Do JEDZ EPEYELRT & S THE
WD Z L B TE DT HRET DDA
MWoTWD, REFEERKZNLEETHT-
O, A2 —FRX—ADT—J AT —
VAV TRAUT 4T T A7 RNEA
ENTW5, LrL, BEHONAL AR
VAT AU EEREEERIELED Z

FEEWTAIENEETHD, ED
ZEEHLWHETH D] LW FHEL
BE LN ST LVWBRETH 5 |
EWHBEIIEESMA L Z EnTENL
fRER 7 2 v B o — X {EEREE - Hik%x
3252 LN TE 5,
<FHiE>

Fik72 B X 55 (Flexible work) ¥
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X DITER) 7o BEER - #E AR Y X 7 12B
LT, XHkEHLICEL L, £,
SEWBRHAM REE A AR (TRik) A BH¥E L
7=
<fEH >
1. 7VvU—=2/VE—FU—7
Allen TD et al O#FHY 1X, U E—
N —ZIZFS T 5 HGEE
%7 Telecommuting” & LT, BEfFDOX
BRCTHLY EF o7& zR1IOL I
FEOTWVD, ZOMHT
1%, 7 Telecommuting” X, ¥4 F4—
ENZ 7> TETERY | WHEEBLUE
BRORTT PO REZRELEELED, £
T EMRB IO ERIRNZETH D |
MFEIE Tl ERICX U FmnEEIn
HZ ENBRENTWDS, Tz, HFE—
FREWSE, EE~OBE, B LU0y #Eo
f k. ((EFoOWEE, Moo= Iy bR
YREAKEK, ARLVA RNT v
A, e, BERSE) ISk D TEEEB O
WELRET OMERNH DL E LTS,

#F 1 Telecommunicating D&

Distributed FEE DB 2R R A 2 T &, RO BEAEERT D7D
work W2, BABREOa L  Ea—X—% N Ll-ala=fr— 3,

Flexible work | HE¥ERY 7255 H 12, $EROBFMIA « ZZRIERZE 2 TH Z & %
arrangements | A[REICT A AT > 3 L,

Remote work | J5MB1% AN @ENIE 2 1 2 7- BFTICBE L, 9%+ 5, @, 7124
LDOT VI —7 E i, REEMA~DOEEIGIT OB TS/ N % Al HE

P,
Telecommuting | 1. BE)O—F E 721X 2 EXEE (telecommunication) I
IQUERw =
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2. RO H TN OlE, —ERFMB, 2Ia2=r—3
ViFarEa—F =& o IR XK 5,

3. ERABE AN IC K 2 b N EEEE,

4. WIEHANCZ 2 50T, @ ORI LI OGET CH@iE BN ES
B FEATT D AR,

5. THHBEHIROFIAC Lo T, EADRERDOIRSGICEE) L 72 <
T LI EEREEICAE R,

6. FEE D B BB ER 22 OG5 T, IEHLORRE & 21T
T & D7,

Telework

L. ROWTIrOE) () BEXIZYT T4 AT 4 ZA0HD
UJE—FrU—27, ) FELLTHEGLGTITONLT LY =7, (OF

&, EFEROBGORNEMAGDOE T, <2 ENTEDL Ry

Fy NU—7,

2. THHIBELZFIH LT, BN CEFO—H IS EIT 2 5
KELRERTE BE,

3. FBORRE LA L, BT 270 EROSHT (2rF—
vay) WRFELRW, HEiffzhLicala=r—var @ik

T HAL PR RE

ARAFT 2 5718,
4. WE OWH LIS OLGET T, B2 N 0 IZZx 6T, %
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&1 WELL OEEHED—E
A7) filg FHEES &S /NEH
AR 12 29% P 1 Air Quality Standards
P 2 Smoking Ban
P 3 Ventilation Effectiveness
P 4 VOC Reduction
P 5 Air Filtration
P 6 Microbe And Mold Control
P 7 Construction Pollution Management
P 8 Healthy Entrance
P 9 Cleaning Protocol
P 10 Pesticide Management
P 11 Fundamental Material Safety
P 12 Moisture Management
WATER 5 12% P 30 Fundamental Water Quality
P 31 Inorganic Contaminants
P 32 Organic Contaminants
P 33 Agricultural Contaminants
P 34 Public Water Additives
NOURISHVENT 8 20% P 38 Fruits And Vegetables
P 39 Processed Foods
P 40 Food Allergies
P 41 Hand Washing
P 42 Food Contamination
P 43 Artificial Ingredients
P 44 Nutritional Information
P 45 Food Advertising
LIGHT 4 10% P 53 Visual Lighting Design
P 54 Circadian Lighting Design
P 55 Electric Light Glare Control
P 56 Solar Glare Control
FITNESS 2 5% P 64 Interior Fitness Circulation
P 65 Activity Incentive Programs
COMFORT 5 12% P 72 Accessible Design
P 73 Ergonomics: Visual And Physical
P 74 Exterior Noise Intrusion
P 75 Internally Generated Noise
P 76 Thermal Comfort
MIND 5 12% P 84 Health And Wellness Awareness
P 85 Integrative Design
P 86 Post-Occupancy Surveys
P 87 Beauty And Design |
P 88 Biophilia | = Qualitative
ft&2 WELL Oz#ELEHD—E
77 | waEA &S NEH
AR 18 25% 0 13 Air Flush
0 14 Air Infiltration Management
0 15 Increased Ventilation
0 16 Humidity Control
0 17 Direct Source Ventilation
0 18 Air Quality Monitoring And Feedback
0 19 Operable Windows
0 20 Outdoor Air Systems
0 21 Displacement Ventilation
0 22 Pest Control
0 23 Advanced Air Purification
0 24 Combustion Minimization
0 25 Toxic Material Reduction
0 26 Enhanced Material Safety
0 27 Antimicrobial Activity for Surfaces
0 28 Cleanable Environment
0 29 Cleaning Equipment
n/a P9 Advanced Cleaning
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WATER 3 4% 0 35 Periodic Water Quality Testing
0 36 Water Treatment
0 37 Drinking Water Promotion
NOURISHMENT 9 12% 0 46 Safe Food Preparation Materials
0 47 Serving Sizes
0 48 Special Diets
0 49 Responsible Food Production
0 50 Food Storage
0 51 Food Production
0 52 Mindful Eating
n/a P Food Environment
n/a P7 Strategic Dining Design
LIGHT 9 12% 0 57 Low-Glare Workstation Design
0 58 Color Quality
0 59 Surface Design
0 60 Automated Shading And Dimming Controls
0 61 Right To Light
0 62 Daylight Modeling
0 63 Daylighting Fenestration
n/a P2 Light at Night
n/a P3 Circadian Emulation
FITNESS 7 10% 0 66 Structured Fitness Opportunities
0 67 Exterior Active Design
0 68 Physical Activity Spaces
0 69 Active Transportation Support
0 70 Fitness Equipment
0 71 Active Furnishings
n/a P8 Injury Prevention
COMFORT 8 11% 0 77 Olfactory Comfort
0 78 Reverberation Time
0 79 Sound Masking
0 80 Sound Reducing Surfaces
0 81 Sound Barriers
0 82 Individual Thermal Control
0 83 Radiant Thermal Comfort
n/a P4 Impact Reducing Flooring
MIND 14 19% 0 89 Adaptable Spaces
0 90 Healthy Sleep Policy
0 91 Business Travel
0 92 Building Health Policy
0 93 Workplace Family Support
0 94 Self-Monitoring
0 95 Stress And Addiction Treatment
0 96 Altruism
0 97 Material Transparency
0 98 Organizational Transparency
0 99 Beauty And Design |l
0 100 Biophilia II = Quantitative
n/a P5 Health Through Housing Equity
n/a PE Eaueation Space Provisions
Innovation 5 7% 0 101 Innovation Feature |
0 102 Innovation Feature |l
0 103 Innovation Feature Il
0 104 Innovation Feature [V
0 105 Innovation Feature V
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1% 3 Fitwel OisE—&

. 512 | &
773y 0 PP D SUB-TITLE STRATEGY
1.1 | Walkability Buiding located in an area with a Walk Score of 50 or above
1 LOCATION 4 1% 12 Walkability Building located in an area with a Walk Score of 70 or above
1.3 | Walkability Building located in an area with a Walk Score of 90 or above
1.4 | Proximity To Transit Locate a transit stop within a 1/2 mile or 800 meters of a main buiding entrance
21 Pedestrian Route to Transit Provide a universally accessible pedestrian route between the main building entrance
and a transit stop
2.2 | Commuter Survey Conduct an occupant commuter survey for regular occupants
2. BULDING 6 49% 2.3 | Bicycle Parking Provide regular occupants access to bicycle parking
ACCESS 24 | Active Commuter Showers | Provide regular occupants access to showers and lockers
25 | Incentivizing Transit Provide regular occupants access to transit benefits
26 | Efficiency Parking Implement parking efficiency practices
3.1 | Outdoor Space Amenities Provide regular occupants access to an outdoor space amenity
3.2 | Walking Trall Provide regular occupants access to an outdoor walking trail
3.3 | Outdoor Fitness Area Provide regular occupants access to an outdoor fitness area
3.4 | Restorative Garden Provide regular occupants access to an outdoor restorative garden
3. OUTDOOR 8 9% 3.5 | Farmers Market Provide regular occupants access to a farmers market
SPACES 3.6 | Fruit and Vegetable Garden | Provide regular occupants access to a fruit and vegetable garden
3.7 Pgth\(\/ay and Parking Area Provide lighting in all outdoor spaces, pathways, and parking areas
Lighting
3.8 Tobacco~ and Smoke-Free Establish and implement a tobacco- and smoke-free policy for all outdoor spaces
QOutdoor Spaces
4.1 T.Obacco_ and Smoke-Free Provide tobacco- and smoke~-free signage at all entrances and outdoor areas
Signage
4.2 | Main Pedestrian Entrance Orient a main building entrance towards an outdoor pedestrian area
4. ENTRANCES 4.3 | Main Entrance Amenities Include sidewalk amenities at main building entrances
AND GROUND 8 8% 4.4 | SafeEntry and Exit Lighting | Provide continuous lighting at all building entrances
FLOOR 45 | Publicly Accessible Use Provide a publicly accessible use on the ground floor
46 | Activate Pedestrian Areas | Orient the publicly accessible use directly to an outdoor pedestrian area
4.7 | Local Amenities Advertising | Provide a permanent display advertising local amenities
48 | Entryway Systems Provide entryway systems at all building entrances
b1 Stair Access Provide access to at least one stair that connects buiding floors
5.2 | Stair Location Locate the stair in an equally or more prominent area than escalators or elevators
5 STARS 6 10% 5.3 Sta?r DQSign Implement ac.tive deéign strategigs invthe stair de.sign .
54 | Stair Signage Place educational point-of-decision signs promoting stair use at elevator call areas
5.5 | Stair Visibility Increase visibility of the stair
5.6 | Stair Safety Implement best practices in stair safety
Tobacco- and Smoke-Free i . ' .
6.1 . Establish and implement a tobacco— and smoke—-free policy for all indoor areas
Environment
6.2 Asbestos-Safe Property 5;2;2;;2;?:; asbestos has been properly abated and control measures are
6.3 Indgor Alr Qualty (1AQ) Establish and implement an Indoor Air Quality (IAQ) Policy
Policy
6. INDOOR 8 13% | 6.4 | Indoor Air Quality Testing Conduct regular Indoor Air Quality (IAQ) testing
ENVIRONMENTS 6.5 | IAQ Testing Results Share Indoor Air Quality (IAQ) testing results with regular occupants
6.6 | Green Purchasing Policy Establish and implement a Green Purchasing Policy
6.7 Chemlcal Storage Provide separate ventilation in all areas with chemical use or storage
Ventilation
6.8 Integrated Pest Establish and implement an Integrated Pest Management (IPM) Plan
Management
7.1 | Natural Daylight Provide regular occupants access to natural daylight
7.2 | Views of Nature Provide regular occupants access to views of nature
7. WORKSPACES 5 5% 7.3 | Operable Shading Provide regular occupants access to operable shading
74 | Active Workstations Provide regular occupants access to active workstations
7.5 | Thermal Control Provide regular occupants access to thermal control devices
8.1 | Bathroom Cleaning Protocol | Establish and implement a regular cleaning protocol for bathrooms
8.2 | Hand-Washing Signage Provide permanent educational signs promoting hand-washing in bathrooms
8.3 | Common Break Areas Provide regular occupants access to a common break area
8. SHARED 8.4 E:i?(l)(cg\lreas Cleaning Establish and implement a regular cleaning protocol for all break areas
13 14% - - - -
SPACES 8.5 | Quiet Room Provide regular occupants access to a dedicated quiet room
86 Lacﬁation Rooms and Provide regular occupants access to a sufficient number of dedicated lactation
Stations rooms
8.7 | Multi-purpose Room Provide regular occupants access to a multi-purpose room
8.8 | Exercise Room Provide regular occupants access to a dedicated exercise room
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8.9

Fitness Facility

Provide regular occupants subsidized access to a fitness facility

Provide regular occupants access to crop share or other fresh food delivery

8.1 | Crop Share Drop-0ff
programs
8.11 | Health Programming Establish and implement health promotion programming for regular occupants
8.12 Occupant Satisfaction Conduct an occupant satisfaction survey for regular occupants
Survey
8.13 Stakeholder Colaboration Establish and Implement a Stakeholder Collaboration Process
Process
Universally Accessible ) - ) . '
9.1 Provide a sufficient number of universally accessible water supplies
9. WATER Water Supply
. . —
SUPPLY 5% 9.2 Wat.er Bottle Refiling Provide bottle refiling stations at water supplies
Station
9.3 | Water Quality Conduct regular water quality testing
104 Healthy Food and Beverage | Establish and implement a healthy food and beverage policy as rigorous as the Fitwel
10, PREPARED . Policy Food and Beverage Standard in a prepared food area
FObD AREAS 10% | 10.2 | Choice Architecture Implement choice architecture practices in a prepared food area
10.3 | Pricing Incentives Implement pricing incentive practices in a prepared food area
10.4 | Water Access Provide access to free water supplies in a prepared food area
111 Healthy Vending Machines Establish and implement a healthy food and beverage policy as rigorous as the Fitwel
’ and Snack bars Food and Beverage Standard for vending machines and snack bars
l:/lkcvlj,l\\l‘EDlsNiND 50 11.2 gﬁggngizﬁitSer::atﬁteBar Implement choice architecture practices for vending machines and snack bars
SNACK BARS i
11.3 VPTn_dlng and Snack Bar Implement pricing incentive practices for vending machines and snack bars
Pricing Incentives
11.4 | Water Access Provide access to free water supplies near vending machines and snack bars
121 Elrgre])rgency Preparedness Establish and Implement a comprehensive Emergency Preparedness Plan
12. EMERGENCY . 12.2 AUtF’mated External Install a sufficient number of Automated External Defibrilators (AED)
PREPAREDNESS 5% Defibrillator (AED)
12.3 | Certified First Responders | Provide a sufficient number of Certified First Responders (CFR)
124 Emergenoy Adaress Provide an automated emergency address notification system

Notification
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30~50%RH &ttﬁLfoEﬁqu'uE(<30%)t%iﬁ)ﬁ(>50%)@ﬁﬁﬁ
IEIR SRR DEMUMEN (Angeleon-Gaetz 2016)

DR (30~40%RH) TAIENR(20~30%RH) & HE U TEzI@E
R (BzIg=%, FZiE - BROFBIEFEFH, W« ROZE) DNEE(C/MNE
M>7z (Reinikainen 1992)

SmalFCcH VT, IFINERAF TIIFEIR ESBSH'EN, RHA25
~35%MSIBINT D ESBSHYEA s DIEIC &> TEZIER: & SBSILiRE
5w (Reinikainen & Jaakkola 2001)

T — b= BREERIEEZSIEULIEES S, BZIRUE
A T4 ATEEHOETHARESIE (Wilk 2011)
30%RHICHEWTFH(I/==8ENAIR(ICIEN (Sunwoo 2006)

Peder Wolkoff, Indoor air humidity, air quality, and health - An overview.
Int J Hyg Environ Health 221 (2018) 376-390
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JNIOSH

o “Dump Building”R#&

= [Dumpness] (CKRDFIRF[PAEIR (08, KIS, KR) A\D
FAw Xthl31.4~2.2, B8R, 8K, [ERRLEDVRIE
5 (Bornehag 2001)

= FEDDampness(CHITDIATT7F IS RA(CT, EREFIR,
IR, RIS, MEE(CDULTL.3~1.780A v XL TEEICE(L

(Fisk 2007)

» FEFETORB(CHNT, BE - ASBOES - HERZ - K
WNEBYR, OEORBYER, %, EEOEBORBUEIA, 28
BYBRERC1.5~3BAEDOAY XL TERICE:E, 8—RIGHE
#FHFE (Engvall 2011)

Dampness & SBSDR{% G

JNIOSH

Fl HETEEBEOVWThL I 2EFANHSIFEEGOA v H LW L £ oo 3L T {EE n=564)

R+ HALEE (- 91) SHE (n-56)
P £ Al
(95964 IIR 1) - (ST ) ik
VTR s T
B ERLIES D 1.78 (1.06 2.84) 0.03 1.80 (0.99 3.28) 0.06
e LA OMTF) B %80 (2 11-6 84) <0 001 406 (2 02-8 10) 0 n
P for trend <0 0o <0001

(i (12) 1 b)) (B4R, H, KBS, 2002)

%2 Dampness OREBOSERICHT SHEEA » XL HWli2 B CTHET  0-317)

Bos # ¥R
M o LLE (5% (MR A LU (6% IR
B 2.76 (1.31-5.82)r 215 (0.95 4. B7)
BlosEdR 249 (1. 18-5.25)* 275 (1.21-6 25)*
L RPN 195 (0,934, 08) 257 (1,096, 05)*
Mg o BN 230 (1. 13-4 691+ 238 (1.03-5 50
b« phEeRAL 2.12 (0. 98-4. 57) 1.28 (0. 48-3. 39)
vihirafidisn 239 (L34 11)* 1.98 (1.02 3 85)*

PO, 06, **P<0.01
AL - TR, BUE 4 b, KTHITER, AR, 7 rar—oREold
(XM 03 18)  (Saijo, Kishi, Sata et al, 2004)

| mEfE, &l B 2w )\ DUEHERAORERE - ENFOSRoRE. BEREFHE 64, 665-671, 2009
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Fig. 1 Optimum Humidity Range for Human
Comfort and Health
(Adapted from Sterling et al, 1985)

2016 ASHRAE HVAC System and Equipment Handbook, Ch. 22.
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EABRBPCI B35 THIEREROBRABRBEC XS PR
L ERMEK 21, 113-120, 2018

SRXFELIRAES - (RSN Tsisas AMKLF T2

Effects of inhalation exposure to carbon dioxide on human health in indoor
environment

Kenichi AZUMA®
Department of Envireemnental Medicine st Behavioesd Science, Kindsd University Facelty of Medicine

E

1906 BDE & N REHBER O _MAeERTE WIS ETERE, 1000 poEEL s 08, W
W, FRY, EFLsFOEHELSMNTIC L, BEYRHFL (RTINS ERonELOT
& “HIERECM S SEFoRBOx 7288, 500~000 ppmP Bl i 3 RIS RREo |
¥ AREMEL (Mo “REREST e Lo F_E'-iil&bﬁz LTwE, &, 1000 ppmBESE
BERCHIS s VL P g » FERBRGBMNEGRC 2T, F<OoFPEARTESENLTV S,
EhEEY ISR TR L E D HL Gh i, ([LASHRIZ B AspsERIz o LTI,
o FRUNE OBEERc &L SEWOTHREIR O LR S0 S, JLE, 1000 ppmlEME D MRIEH
ENEE L S B TRER 0L 0s 2 2 AR (RE LT MBNLENS) O EXTIR S
THH, COLIUBRREQER - OERIBESLh6T 445, MRCHGHSETESEHIONE,
WD M RO P RE A 1000 ppenll FI2i0E 5 2 L T, SRSEROESE~PREFSRFETS S,
ARMPOTHENEAL S ER LSO C0 20, MREBBLOAL LY, Hho TEEEREN oBRNER
Dbz d kM RER R RSN T R uR I r S TS B,
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® HABEICSIIRIERROEABIANAA FS1Y

T mam | moeF EAREOREHAGm) “xig
NTYEME | 1967 | SS00LIT (FEENELRESREH) BTN -
»n+ yEME 1995 l 1000K% (BADMEE ExZE: N
DU AR LR | 1006 | 100053 (PRMTS. RMOKE) o
TS x—BER | 199 | 000K (RKE, EAESUTROMM) | BEEN
FERAEEER 2002 | 1000FR (4T - BEEFTAR
PRSI
POt A 1l b

GESSSHNTRE | 2000 | BAK: 00EH

- BN 100RH -
REERS 2003 | 10006 ARAEN, ERRRS
' 1000 \ELHLEND)
B4 UESEEE 008 | 100~200 (AEENERTS) |
- | 200088 (FETELELY) )
SERMEET 2012 | 1000LUTF (BMRTFLE) | atoEAZRM

BE—-, SRNES 21, 113-120, 2018

CO2EZEB D EARTL Q)
(BEYME4EE, 1000ppm) N

JNIOSH

0 SEFRCO2DORRFEZECDOVWTOHERE

= 5000ppmBl_E THIREHH A 3@|HnER LALLM ECIEMU,
FIRRGRCAMN2ETERDES.

= 700~1000ppmZE _BMLEFRDIFERE LH BT EDRE
(Pettenkofers, 1881)

O 1000ppm®DIRAKETHIR, BIREY, AMOBE
gcZib, EWRELLTI000ppmERBZIZINAETIE
RWEIRE

o CNSHWHO [FEROSHERECH T EEFNE
Bl (1968%)TalH. CNZRIMIBEMEEEOR
B (=BFEMBIORERE) NMARESNZEEZSNS,

HE-—, ERJRM 21, 113-120, 2018
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1 2w OEIITa %EREBE (SBS) (CDWLWT

21MBRXFHEMOHART, 800ppmFi TSBSAEXN ML (Seppanen 1999)
XFEBASEFAFICT, —BF1800ppmE TOMETEEATITRE A RBEDE
H'100ppm (BARE & DEH250ppm) 2T 3 SaB#R & T REEKNTREIC
ES (Apte 2000, Erdmann 2004)

AT —FAE (674~1450ppm) [CTCO24H'100ppm LET 3 LEAMH BRI
@M (Norback 2008)
1000?pm2{10)€02i:ﬂ§b?t¥ifmﬁtlﬁiﬂ)ﬁﬁb‘ﬁﬂlzlﬁﬁ (Simoni
2010

BEOEHFRHHE(CT, 800ppmll ETEP LFEORRMARS (Tsai 2012)
HFEFT(1000~2000ppm)[CT200ppm LB THELHIBDMEI (Carreiro-Martins
2014)

550~;1320ppm0)fll§1§¢:35l,\'c. 100ppm E2 LEARSDEESD (Azuma,
2018

SBSICDU\T(Z, OEAEFSINE, & hEROSRNEOFENBESL TS

EEE?D (CO2RE LMOERFMERE, FEEN, AXWARLOBLEE

1EE;J§F‘CO20)”&)\H§E?(C KD

A RS (\/)

JNIOSH

o BEEMEREE, BEERaE

= 500~4000ppm THMFBCO2FEN EF L, (LBEZEBHEEN
RERIEMH'EE (McNaughton 2016, Vehvilainen 2016)

= 1500ppmENESRIIRER T, 600ppm(CHATIE EFDOO0HEEE
5 (Kajtar 2012)

= 1000ppm THEICERRERENDNMET (Satish 2012)
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TABLE IV. Odds Rathos and 95% Confidence Intervals for Associations between Risk Factors and 5BS
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Eye imtation 14 0447 Q8212 36 22-140" 000 23 10-54 OQesT 08 0520 OMTS 17 11-2T 000
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Difbculiy in eemembering things or in concemtreting 1.8 06-38 Q3061 29 |L3-64" 0007 L5 12-52 OO0ll6 10 0524 0923 17 L0215 0D
Driitwan o lighiesabodis: 10 0331 09 21 OB-S2 oS X2 00-8590 Q0TS 13 De4l OIS A 08-23 02508

Feelitg depreseed L6 02-124 O64% 16 0557 04616 A6 L1-114° 0082 D5 00-20 03308 14 0725 0372
Mansed (v ipmal sorch Niad 33 10-10% 0050 19 0S-TO OMTR 12 0355 ORMS 08 018 05276
Upper Resqinlory Symngtons 27 06111 073 31 1390° 00084 20 DR4R 00993 17 0554 001 17 1L0-27 00826
Sore or <y Ml 25 D183 OB06 37 1A% 00O 23 NB-64 QU0 06 0222 0458 16 0929 04ER
ST Of PImY ose, of 118 CONges thon 21 Q3-136 04792 23 0770 NISH A0 LIS Q81T 13 066 QTG 12 0623 03930
Cosgh oy 26 00-79  LORR} 42 LS00 04071 12 Q260 ORI 03 04-16 05637
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Lirnez Ranpirsory Spuphons R 02-37 ORI 17 Q554 08N 42 14027 0B D6 0124- Q4718 15 0824 02088
Wheeaing® 03 0030 OM06 NIA® 64 (84T G0N 02 O0-18 G166 07 0227 0565
Cloei) tijghiass: L6 D2-124 O&R 16 0587 04816 36 LI-114° 00324 05 0120 03B 14 0728 oM
Shortress of breath 0F fp-58 01267 17 Q8T8 0S50M 100 255520 4008 0P (1-50 4TS 10 04-20 10000
Slin lerilatica Niad 35 14r  QMX L0 0754 Q0N 06 0216 A 09 0420 O8m
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Dai-Hua Tsai et al., Office Workers’ Sick Building Syndrome and Indoor
Carbon Dioxide Concentrations. J Occup Environ Hyg 9, 345-351, 2012.
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Table 2. 2Nt ] = MIhIR, IEFFEM, AR AL o
o L W e MEEE t - 208
['T) W - — R R © 10 ppmbl T -REE (mEY
1. 01—0.20 ppm Bk 0 2ppmll F, HEN ) OBR
(ARAN) Wppm (P AWEE-WRE 31.5ppmbl T - SR (2H
17.5 ppen B 1B ) CONAEREGE, COHM  EHWSHAR
(07 - SEEMNO g e (GRRRREL) b MR AN, REALRD
B X0 WHOTR—BATONER - RN SE
B - 1030 ppm Wing/m (BB MEMEM: AL ~<n$25-30%2 L JAWE S2u
27377 EPA. 1RFMASHRAE®) Tvd, COHBRRBBEL < L LFFOR)
® 37 pow CRIE) £0 g/ { 1 RYNH0 BRI LV EWInEs  GRAWI LG
ft 35 ppen (BRI nty 2RUTIRORMCE, B - HEERYAR
R e U ppobl T (SSIFI0E) MBEL0pmb TR +8  BRER (KR
¥ HE (2.8+1, 3 ppm) ippmil T (18RFHRE LI5S, (HL, FHRE oY, X
, #01 (1.75—5.2 ppm) WHO: 3—0 294 ol BNz 2 ppmE WA, REH
11 ppm= 10 mg/nm? (15AMSTEL®) Wi h T HEiAagy aoT, fild
1.1 60 mg/m? (I TWAS)  HBT2oC, BolMTR BT s
mg/m’) Wmg/n? (1EM: TWAS)  loppmli F, £ 08 TH2 BLE)

10 mg/m? (SEEM S TWAS)  ppmBlF &R -, B8N
i sty SWCRMASRTAINT,
B HELIDN SpomA A 2 L
m.g)"]n’ (R
(B T

S mg/m?® | 8 BBMIEFEILAOGIHY

38, A : EARTIRBEEORR, @ELF 43, 162-173, 1997

wEtLE1— (CO) o

o @BELEF(CHLT, COHbBEA~6% CHIEEICFEE
&, EBENDDET (Adir, 1999)

o 2.5~4%MDMHPCOHbL~ILA [FHLRELBHEOERA
BAOEBEROREL | (R

o 2.7-5.1%COHbMDL-~)LIZ ESHERIOEL BEmEc
EEOEEOWR (B iRl

o 2.20%MCOHbDL-~JLIZE. [RAE. EE. FBHD
SUBEER) A —7 . B, BEIUHETE/C
T#— 2 AOARORE (N 9 2888
(RRBEECHTE5MPERS, 1994)
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JNIOSH

0 SAOWAZEICT, EBECONDREERMREEH A (CiH
REEEEX 32 ENRE (Townsend 2002)

o BHEEHDFT A R TlE. COHbLRJLAENNT B (DN
THRBREODI S —HMETTERAIEML. 5%0DC0OHD
THRENBESHCREDTE,

o 1%, 3%, 5%®MCOHbL~JLIC4ESREREB LU =HESE,
[CISEBERENFEDOETS%D/N T4 - AN END
ic

o COHbL-~)LH'1.10% (ABEOCORBEN17H5100
ppmEFETEILULTE) DOEEREE. FBHENFHEDOZ <D
B9y, EBUSEWZAO77ZERUE,

it E1— (CO) G

JNIOSH

o WHO : MACOHbLRILH2.5%=EBXRANEDICTSD
1ZH(C, ZRPCOREICDVWTTFROHA RS %
F4T (WHO, 1999)

100 mg/m3 (87.1 ppm) for 15 minutes

60 mg/m3 (52.3 ppm) for 30 minutes

30 mg/m3 (26.1 ppm) for 1 hour

10 mg/m3 (8.7 ppm) for 8 hours
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NELE 1— (F &) ¥

JNIOSH

o MmE

o ERE TIIEECERROES, SsBSORE

= EAE TIZDumpnessDEE (SBS& MMED)

s MK DI0~70%RHTEYENESH ?
o CO2

= 1000ppmATEOERE TESESEMMERE THIES

= HED1000ppm (FFFE or MWRBEHD) FHBITAET?

» FEZLOBESDS000ppmIZES TS ?
o CO

o (ERERSEIREC LSBENER

= WHOIZCOHD 2.5% &FiBX Bl \izeh(C, 8.7 ppm>8H5H, 26.1
ppm> 1A, 52 3ppmX>304 L,

s MITO10ppm (FForRFBESHD) FERBYNELT, FHERL
MS0ppmiZ@mT & iZLV ?
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TULU—7 « SEAEBEEOSEEAEEICEE T 5 04T

e E R W JEERRFAEEEE A 2
B TR R AR ARG R
A Y AEERT TR FE TR AR TR

RES

WES O & T OZARIHED, DREOBREA 7 « ABRBEL, FEFEMOBLE T, otk
A, AMNEN (Bx 23br9Ts s oY, BEOTTEREOBLE TIX, A7 4 ANTZ7 U —7 FL- A
fil, A= ARX=RJER, [Fl—F 7 4 ANOZARZNFE (EHL - IEEHEM, IRE. ZitihA
[ZEDHEIFED . SBHICT LU —7 OERIZ X 5 FBEEGFT OB LAEA TV D, ERDOIE
¥ () BRBIICNTET DERIEEY 27 L L CoOWBMIAT GRE. BE, E3ngn) b
HIRT (EPETFE) (2Nx T, DERREFRAMIR T ORE SRR ST 5,
OZERMEOBLE. el - mFH - F5A TR RIHEEL - SMNESEZAR L SUEAYTE &) . QR aE B
DBLE (Ra « BYYE W) 22) . T LT —7 O—BOWRE) 76 OENSOSTER AT
LT, VSO SR N B R R A5 T B DR BRE (EN 16798-1:2019) 25E H &b, Zhc
H &<, DM EOFEMEDIR ELEIPH (17°C~28C) X FHUEIc 2 A TE T, [21C~255C1722E
DLV BV BAEMEIZ AT 72 A it T A MER S 5, BRI OW T, FRRICEGIT RE=E%
(300 /L7 R), JEE - FEEZ (100 /L7 R) DFRREEIZBIL THEEORMN DD, “biRFEIT, D23 EO
FEMEME (1000 ppm) 13, BLROFE DS - FEEHE S Ll L TR T2 o7z, LosL—F, RO
TR SR L RO BN RE D BIRIC OV TS, T 1000 ppm LU FOREETH LD
WFZE3SH, 1000ppm % FIEIDHREABEIC, @EE LORISCEBDRICHBEZENH T2 ORIEI
5, £77600~800ppm & FEVEE L 4 HHT- 22 VA BLOFEEH I TN, SRIND VIR FRIREIC
DOV, OAETE “ERILRFEORNE SR 40%LL EEFE W, LLE2D, BEORUEM (1000
ppm) % FF5, FTBUEDIEEDME T30 T 5 R MG DRI R T D EE B, Tk
GrBRIRESERGN O LT, XU T 5 9 H8 I, ERAEROFEAEENAIL EiFohs
ATREMED DD,

WIZ, COVID-19 Ji&e 7 7 22— ZA 7 {KJiA B & Lz, 2N C02 270 & NI CO2 HIEHK
TREEHERHC X 2 BUERRE T /L & ENRETHN LT VAL LT, 2 OB & AV TS
DB FHITESES DENERELZ OV T, TEEE H(RMFIRIEB) & - SARS-CoV-2 (58571 (F&5hF
ARRERRD) « MU TR - SNBSS E (REIE) FHEA © LIy T AZ— 1 27 & E R,
i LESEREZRETT 2 & & blo, BNLEEM (EWSNIGEE) 2T 572 DI R ik
DR AT 272, with COVID-19 KefRod, A2VEE D ZEf] (FH1EES) S< 0 T, L ER
Rt @) ICEB LTEEN (70 7) TYAVBRAEE Y BNEROL 2% il
TAHEOOKIY T 2 L—3 3 R 3 index DO YMMRGE, JFIFM: AT S B LB 770 &
LTCERERY LleoT, HifET X —h0NRFASHEOBLL ) DHSIRILAZ E D X 51T
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PESEERIRS LR
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AL REFE R
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[EPSEONEINES T

KK O H
NER B R FHERT: BRI FERT

il A
U2 M T A ERRFAAAL AT V5

AR FRBLOHD

WEA Ml & FTUCEOIERE , S B RE D ZAR I
VN TR L A Bos < RPUE A 2 B b a BT
TW5, FHIOBEOSHOBITTERE 22D & |
FEEOBLRTIL, ZtEomdln, SNEAN (Bix
723 BRIRE D) O & o 7= B OERE S AR
ShD, BEREE LTH, A7 A ANT V=T R
LA, A =T A= RIEH, [l AT 4 AND
ZER7CIFE (ERL - JEEHUEH, IR, ZRGiHAlc
L DEEEL) | SHICT LU= ORI L HE
BAEES O BAL I EA TN D, & HITHERDIE
¥ (W) BREEICIET DRSS Y 27 L LT
WERIR 7 (BRE. MREE. IRENZDY) PR+

(FENIEFE) \TINZ T, DERRIR 1A R
TOREIPER SN 2255, T L CTHEIERE
& LT RFEEER (EOBLRD b ORAKIRO FLE
G| PRS- S< 0, OV TIE RO 2 Blo)
S OICHEEHEEDO R BT DHEFEA 7 « A (hea

Ithy workplace) DB X FHFBHLND L D275
TETWD, 29 LR arEE 2 TRFEIE. O
ZRRMEOBL. (Tt - miFl - A TR REL -
AMNEFELARZ U R . ORERERE BLOBLA

(COVID-19Z& 1L U & ¥ DI GYE (FEMFHy Y A
7) RT LU —7 - ERI B REERE) OBL
MO LTz, [EIHERE, MM E DL A TE
BERE, 2Ry, SRR 2 2R
B7p LI K HHMIE, A, fadh fEikiie &
EIAE LT, 22 CIIRRT, M ECERERBEALYE
SOREERDEHOD I RFE DRI L —&
DFEREEN T, BT 5 FRLRE DR
B LT, M OEEEECHEEHE, REEHIERE RO
HE, TR ~ DI 2R & OBhEIC
DT, FETOMFFRIRGERE fL7R & % 7l 2R
DEEN DI LT,

B. W5tk

(SRR : 23 A B AR DERAR TR R TOL) 2018
IR BRI EEA T o oA & — 3
v MRS ABE AT T, 18-65 WA
A NR—[AEFNZDON T, B DB AR
8T L7-, Hospital Anxiety and Depression
Scale Japanese version (HADS) THiI9H DR
LHERAHIE LTz, 1,610 4 (F4513.9 %)
D H B, 2000 FELIRTOMN AW SR
MR BZW 2 5 1 QW2 BRIN L, 1,234
S TR & LTz (5169044 e 544 44)

(ZERME - AR BRI A 2018 4RI
RFERIRT A 2 {3k & 7% J-FEMA study #F%%
HERENAGR 7 U = 7 CElE L7 Bk
TrFERETHA D 1, 127 £ DL DN T L=,
MR & B NER SR P /e m B R B
DARZGF TN LTz,
SRR I ZLA T D X 9 14T o7, [ERSHERE, e
OIS E DL AT EAT B, 22 2 A B2,
FENEREEICEIT 2 R FED R — L=,
R, Kk, A K74 e EEs LT,
AT OUWNTIE,  E Tl AR BEE o HiRR
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Y, FEREEE PR —U— FRZREICLY
A Uz, FRC S5 B A oo B CERRIICIA
SFBEAENTWD, AIHA (7 * U WpEEEER
£) L ACGIH (7 A U e/ E M FES5)
IZ &% JOEH (Journal of Occupational and
Environmental Hygiene) F&IZVEHR L7~

(PR GRS PR - COVID-19 77 5 22 —F iz
S LT ENZEREREEO AT b)

2020 4 1-8 HEPNTHRAE L7= COVID-19 7 7
AL =D 5 HHGETE OENEREE (IR,
PRI YLk (TE=EEH, COVID-19
B GEIE) BH) MR TE 2 FHNZ OV T,
N CO2 JREOHEFHE A FHI L, COVID-19 84
WL OB#EZ T LTz, £ L7 T
B —U AT ET N E I FEROBE S TER
D7 BhEAEL (B m . KBl
EIRIL, U R7 OER(LESEERERTT 5
G, AR ) R DD DENLEENED
HERELZ Tl 7o LB GRR A FhE L7,

C. WFFERE R
ZARMEDBLE G D53
§1—1 8§ &ZMEROGA

1986 -2 T 2o IR ) SR 1A DS A T S AUk
30 4R, MR DARZEIT K Dk a3 &
JES ARSI E Lo H D, LD TE
B EICE 25BN AR L VOB OEE b b
WEST, ZMEDT A 7 a2 — A TR
BLCTWER S AR 72, L0 —J8OasEn
PRI — RRD LN TN D, KRS - R -
PE - BILEWVWHI AR N EBRITORNITE B A
Aoy AL - A - FESED A - 20-30 Rk
DR (EHEE) & W o T RTR IRl
FiAER: & BET7 DWISL &\ S BLUR OB EMED R E 5,
I, DABRE OIS )F (return to work)
ROBLFARGE (stay at work) SCHRICKIT 24te
FIERDEE > THDHA, 20-40 AT MED
FRBHEL D BARRBERE (20 R THMD
1. 6 5, 30 fRTHMED 3 £5) . MHEHEOW S
DEBITA T ¢ AR AT BRI

Lo BB A &S T 2R D78 AT
LEIEL TP (sl LIRRBgopE
FRE SR, S DIZHBATBIRIC X 5 AEFHkEE~D
WIS D (DS A A OBLEAK
HoHndY,
TERRFRHERTZ 12 & D B ARD KAZE DR =
A— b OEFFIE (Endo et al, J Cancer Surviv,
10, 320, 2016) 22HI1E, BT LHEDH AT XD
JEARHIR P X, LA DS (BEEE T
OEETID) 91 B, (F)VZ A LEEETOER
TIE) 209 HTHoTe, LMHAETHGRD DS
I3 (RPEEDES) 83 B, (Z/v& A LEE) 172
HThoTe, ZORERNG, IR A NEN
AEL. KREGDSA « B & W o T BT /]
HE/ofEfE & RS A « IS A« RS A &
W TIRARBERE Lo o o 7
Y —IZAD, EITEIZL DN, ABADFH
72 Chiut 2 EFRRECGRRE, kY FTEE
THDHIENZNT LD, AT L=
K9 BRRARZETIE, IR FRECHUT R
OHIMF HIFIAL T2 ERFEINS, W
FHUTHE L, A7 MEZEORIRIIRFIAS 3
DHREREEWS ZEA2BETLH L, B (NF
TRHS) OPEELRIEA & > 7 DFERA) e 3k L
PRUNEE . RS LOMEAN)S AT B 1B & 72
LEDEBRVGENTHY 55 ThHhA D,
IbIT, MR HICEmR CE/E LT, £<
DI PR Tl EFIRE U BRI & 51k
WHECHEHT 5 Z &5, WBEREHECTAR R E
M &R DWISL A2 T D% b RO b D,
728 2O BAROREZERI =2 A — Tl DA
PEERIREIRGS O b FEIEIGERIT, HAAT
1% 63. 4%, ZCMHEAERHER IS A TIL 67. 8% CTh D, =
FUTEBALFRRETH Y . ENER S
(stay at work) EEAFEEIHIUL, HBA
RIFANRRANTREBE LT LTH, AANRHE
T HIRY EE R < F AT LD aRettx
RLTWS, £, ADBA TR EA T
WL EITN R, AERTE &V o TR O
g DOEIIE AT CHE LT, MDARREN A
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ZIVIEIZ -2 D5 CE 720, [Fladk—
N OFFHTCH . DAMEERE OEI% - FRIRD
HEE LT, DL RVEIGTRA U HZ L)L A
RHDBD>TND, DIAAEIEILE D A 2 B L
VARG K DRI, E% 1A% T
1. 00%, 24T 2. 77%, 5 4% T 4. 68%(Z 1V |
[FRARE 2 AR — b O—REE TOFHIA 2 v
AL ZRFHIFARER 0. 48%/ i L THEIC
B EE 2 Hi15, Cancer—related fatigue (73
AUBEEEGT) SOMEIRIE S 256D, S A T/ 3A S
— DA LBV A BB LTI S D3R
(BT 5 & O KRR ORE 25 2 DVERD
Do

JE 78 1 IR ZEBE 3T o To A v F— %
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Ik M DN T AERSHERR I A 0T 5 & |
269 NOLHED HH 40 N (15%) MEL A2
% 1 ETHEERED TV, SRR O 5
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LThIF b,
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%) NENREREZ U=y 7 TEiE LA
B FEREAED 1, 121 £ DD H b 1hIE
BRAGHEE @ TN 1, 075 IOV TOMTT 5
L. ZDHIBIT94 (1T %) NEDOBRMLFEIE
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AWRT DL, BAEREOEK S (R 1.58
(1.07-2.34)) . 1R 24ELL LRV &
(OR 1.82 (1.15-2.89)) BdiF bil=, £7=57
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(1.61-4.37) . k¥ T 2 A F (OR
1.71(0.98-2.99) ) R X E A 72 Z & (0R
1.91(1.28-2.86)) HEHEHEK & L ThHIT Lz,
ZD XD BB OSERME AR L, FBE
¥ L BN OWEFRIRAE MG GERHR) D
NLESRET D10, FHPERE E L TEEN
HIRFAE - IRBEDTIED FITHOWT, WAL
B fTa 39 0T <,
FEFIELEIC I T D R RGERE I, R

SO EIIEE L SN TW D, BIRIH#RE
ETED D, R SHLREDOE IRIEDESH
L, BRI 537 10-12 - A DEUSE
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2o TS (W 2015 4E), —J5 T3 EILL
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Table 1: Experimental condition
Percentages indicate the maximum illuminance ratio

ceiling condition

(525 1x)

ceiling:100%
wall:0%

ceiling > wall condition
(514 Ix)

ceiling:85%
wall:50%

ceiling < wall condition

(518 Ix) —— [
=usz===

ceiling:50%
wall:85%

wall condition
(526 Ix)

ceiling:0%
wall:100%

g

2

7 TH |

iU

The mean numbers of
total answers

[answers)  cedling celling > wall  cedling < wal wall
Figure 9: The mean number of total answers for arithmetic
tasks by 11 subjects
Table 2: The mean changes in the oxy-HB concentrations during

the rests (top) and the arithmetic tasks (bottom)

Ceiling Ceiling > wall  Ceiling < wall Wil
Rest
-
= A" & AN W
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1U)

F7-. migrant workers FFHD A X)L~
A« JEYYEDRIER, O E DRG] (FEH
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§ 1—4 § FHATHEFHAN—X
UTEEDF 3 IRPEETIE, < D¥EEET U b
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REDMER STV 5,
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T, BRSO R RFFFEE O F AR, oo
T E TR R COR e FoBERL—L
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L IT Bl AT L2 =T ) Fabl bR
FEE OPFAEND, FEEENOMEEREE (IR
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T B IEEET (% 5E) ~DOEEIZ IV SE AT RE R
REETHHDITDT D 30.9% TH 7=  IT R T
AL B OK) 7 BINBNEREOUEIZ OV
CICETHCEOBER R RZ HIVT, Joag Ak [
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1. [EEREEEE, s E ol AT TBUEY,
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(1) WHO

WHO TIXEND—EREEIZEIL Cld s
(BT 2K FAL S E O M Z B D T D,
— HFTRNOZEAVE (indoor air quality) [ZBIL
TlX, 2006 4D HFEIZLD = (Global
Update of the WHO Guidelines for Air
Quality, WHO) (28T, IRD 2D,
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BER— D=1 g#i s A,
*  Biological
dampness and mould (2009)

*  Chemical

selected pollutants (2010)

TG 2 PEAMESERN RS U el LT,
RIS, T R O ER TP E S LD
FEFEE DFEAE R O DB IED, FENZEKERERIC
B9 2 EH B RS LT S HEE TE D,

[ Biological
dampness and mould (2009) | Ci%, EEE, %
Wy, B =, OANVAIRE OREEERE, 1EL DR
%, (E<BEEHMOIFIE, Fo TV 7k, WEE
DI OHR TR EDFERITR B TND,
FENOMRE B 2 EECFR SR S 1T e
SISy

R A~ DRI OFHEICBIL T, Ve
728 D B HBIEPC RAUCEL TEW O SR EE ~
DOREIEEIC I LA, FERICHARIZLLEY
HNOME, MORPOEERREDY LTI 7
REEAER E WAL TS RLIR 230 %, 72721,
MU CRER ORI IR LA R TH LV EL T
WD, FERTOHEEREFEORESFICET D5
ERFRRES RSAL T VR,

[Chemical indoor air pollutants: selected
pollutants (2010)Tlx, kD 8 [KFIZ2WVT,
FRERE (TARTAL) ZED TND, DBRET=
WIREFREHED DD — L IR LRV LT VT
RIZOWTEFRHES T E T, —BR{biR
FEBNV LT VT EROFEEHEL, DAED=EN
IREEFREHIELYD, 0L UNE) 2o TD,

* Benzene

e Carbon Monoxide (Co)

15 minutes — 100 mg/m3

1 hour — 35 mg/m3

8 hours — 10 mg/m3 (8.6ppm)
24 hours — 7 mg/m3 (6.0ppm)

indoor air pollutants:

indoor air pollutants:

indoor air pollutants:

*  Formaldehyde
0.1 mg/m3 — 30-minute average
»  Nitrogen Dioxide (No2)

e Naphthalene

e  Polycyclic Aromatic Hydrocarbons
(PAHs)
e Radon

e Tetra- And Tri-chloroethylene

(2) ERINHIAE

BRINBURE D727 TC, B DI B Dk
[ Energy
Ventilation for buildings EN 16798-1:2019
2112350, BV FEOEMNOIREE, #i5 (CO2
TREE), B, BBH, BEE /e 8B 9% BARR e
S RLTWD, 7288, ZOBEOIEMUEL EN
15251:2007 CTH5[3],
O IREE

EEEICBEILTIA 7 1A, K OVEEROZEH

performance of buildings-
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(73— 1)EL TS, bRV~ (BT
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T AV—DEFKE TRITRT, h7aV—1
T FHERE N, BEDNDEH D N2 E EERI D B
MDA NZEHAII TR~ [ EL TS,

DIEOREAE BIEEO IR I (17°C~
28C)FZ DA TV —IVEBIZ T EIDLDTHY,
— I EE I EL TUEBED R HDAGNZSHDHL
~LEEZ LD, B, mlERCESNOHS
T IR CERBEA ] ESNAEWR DI, i
LD HT ) — 1 (21°C~255C), £ 7%
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LEHATFV—1 20°C~26C) & HIEIZTHZL
ZRRETT DMES B HEE 2 HID,
© bR ()

FENO ZFALRFEREI T RIS, RORE
DIEFELL TN D, AT, ERNO R
TEIRFRIRIE DM OIR LA L2 RE->T
BV OFEEZRL TS (FFR), 2, %
(2t ~_% ASHRAE (X HFE#H 0% E SiEL [RER
ThD, BUEO KK O B bR I Y
T4 380 ppm,  EBHTHBIZISV T 400 75 450
ppm EDOIAENHHDOTl4], VR D —EEl iR EE
AT 400 ppm ET4UE, ENOREIX
H7FY)— 17T 950 ppm, 7 =Y—1T 1200
ppm E725, 728, bNEOMAE BRI T
1000ppm LA T Toho,

© M

THERERED & 2 BT OV TIRD L5 73
THRERDRSIL TS, 7ok, DA E O HALIE
1% 40% LA L T0% LA T Thd,

@ A

T T A ADPBHRODRE, 7 —FB, ZA
VLT, SR DBEIRE IR TE 500 L7 AL
FEARIEMEELCVD, [HIROD EN 15251 (23S
OIS OFRAE ARSI TRY, R

T 100 V7 AL L, BEEET 150 V7 AL R&7R
S>TWN5, DEOFEBFTO MR ILAE (JIS
Z9110) Tl FH =, 2=, A=, & 13H5H
BE=RSEC 300 /L7 AL E, BT, BEERC 100 L2
AL ETHLD T, WEORIMDBHHEZZ DI
Do

® BEE

I CEBRELITEYNO — R BT L
EEIDTII L, BR/2E DZEFRRENOIAE
TORREDZEH T, ZER I DOBEH DIRE
W, EEENERRE )& T 7-08l-7-0 LT,
FITIE DZEFE K T HIENTERN, 2B
1E9°% H B CZERa% i DO ER S L~ L& 1
T %, FEH O NRILRER (ENL K FOEHND
LD E R0 F A WO BRI AR 5 1
<&, TIMLRFEDOIREED 1000 ppm IR T
WD — AN THY, O —ERITHR S
RERRIR IOV HRAA T Z > TNATE
MNIFRETH -T2,

Z T A ADFFERIZEAL TOEYERIL ~IL (B
T2Y—1) LT, FlEFEEL ~LT, 35705 40
T UL (dBA) BLF O/ REN TS, D
ISENZZ D L7222 i~ DB B 2 B35
FEERHLEINIX, BUEDEZ AR TE TV
720N,

(3) >k ASHRAE
ASHRAE (American Society Of Heating,

Refrigerating And A-C Engineers, 7 AU 11
O ZE I 42) 12 ASHRAE Standard 62.1 &
LT, BFRENZEREEMER T D7D OHK D
T ED TB[5], BNO ZBbIRERE L
B RONFEIEL L CThY, =4 bR
FIREELY 700 ppm ZHZ RN LD, Z<DfE
FEH L TR TED (NFOEEIZEL TR
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PRCIRNVE) BREEAHERF T 2720 I B Th D L
LTW5, SR bk FiRE% 300-500
ppm & T ANITHEE LR D EN R E X
1000-1200ppm &9°2, LA, =RNEEEDD
O "RbRFERAEREE 20 Lhr LU, SMR0
15cfm (7.5L/sec) I NODO—EEECTHD AvbHi,
FENOEREL) —ITRAESINT RO EFIRIET
D LR FBIREE R TEZ T, #ITBL
fhOBEBIDFEEH 2L 1T A STV,
2B, RTIIE TR DIESRRESTNDT
D, PROHERFCIRIVIC LD =L X — s
(LR CRESNDENELIRED /T A%
EHTENEETHHELTND,

(4) >k OSHA
OSHA (Occupational Safety and Health
Administration, 77 8 % 2 4ET) 1L £ O
OSHA Technical Manual @ Section III,
Chapter 2 T, IERNEXEOME | DHEE%A
BT, BAHIZRERCRREE, M RS A RL T
Walel,
7 10 4R OK) 500 O D2 KRBT
FEDRT FIZOWTIE, >k NIOSH OiEZ 5]
AL, BEDFKALL T TH-o72EL TD,
¢ Inadequate ventilation - 52%
¢ Contamination from inside building -
16%

e  Contamination from outside building
-10%

*  Microbial contamination - 5%

¢  Contamination from building fabric -
4%

e Unknown sources - 13%

EIIHIIZ L DIRRDS 5%L72o5 TN,
DIETIIEMIZ LD ENBYROREITZEN
(EERADRNIDITEDNDD, 20D 5%EDHIE
DHBEELIL TOZFHIOW TS, HAEHWT
DBNEETH D,

HRSNDA T 4 ZADEREIZ SV T,
ASHRAE [2d% 15cfm/ A (fi1ik> ASHRAE @

i) ZHEDEL T,

ZE R ET NP DA DY TV 71T
DNTHRLIR DB D, ZZTHERSNTNLZED
PR | L TR 22T TG, 7272 LI,
REEDDHNTAELRRETHLIL2LTLY
BRLRNELIR TS, D ARIBEEIE D 3L
FETIEZO IR T EFHN TRV D T,
ORI =— 272 (FITEER)BDLTF
2D AREMED B D,

e 1,000 viable colony-forming units in a

cubic meter of air

e 1,000,000 fungi per gram of dust or

material

* 100,000 bacteria or fungi per milliliter

of stagnant water or slime

(5) ZDAhDOBEREE

¥ CDC & NIOSH, 3X0k EPA BRBEf%
T IZ oW, BNEREICETAE R Lo
HAB VAR QDN RBE, W, —
bR (MR, IR T2 B 32 BRI 72
FREME72 81X RV Ty, —fiGEREL T,
T AV TIE FBEATRID IO ENBR B2 E
HEIIREB O ERITFFTI, FTENEREED
HIE AR T RMANA TN TN DT
TH7eW, FalllIE = RO DI A T3
[FUZdHY, ENOTGGV BRI EAHE IS
Do

ATHA (7 AV AL Z AN T oA T — i
) IXENBREORIEIZRD LM FE N LS
THHETHD, 2020 FHIHEFET ATHA 75
I, BNZERVEICRE T D587 L 13 ST
[

2. FEAO _FRLRFBIREIZOWNT
(1) ZENO LA DRI
FBENO RALRFBIREIZ DNV TIINSATWH
< OMOIEENRTED LI TN D,
AR A EE CURME) Tl Mok
He b UC bR FEIE,. 1500ppm LLFTH S
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TENEELY ELTWD, EEOEROM
HETI, HENO B{bEIX 1500ppm BL T
ELTnB4l,

747y RCIBEROFEREL LT, @
{LERZZEE T 1200ppm NED SN TWAIT],
F 7 X TIEHEE—7fEE LT 1200 ppm 23E
DHNTEY, AV xz—7 2 Cld 1000 ppm LA
T BEDLITWSE],

BITDO EVEHEiy A7 5 Téh D TWELL
Building Standard | #£ 0" [RESET) 1%, ¥
Wﬂi@ﬁi&ﬁ%ktt,%%@%ﬁ%iz

BENEJIRREORELHREL TWVD,

rWELL Building Standard] 3 A2\ \ZE[H]
IZBWTIE B bRFED Ll % 800ppm LA T
WD Z & & RHTW D, [RESET) OHEAET
[FIERIC bR O KA IR 2 1000 ppm
LT DL LB, TREBNRELRETE D
Z(high performance space)] & LT 600 ppm
LD HEEEER LTV A[9],

(2) EHNO FRCRFAIRE & RFHE RIS
Zhe & DR

TR AL R 3R 0D W M G BE 0D L VE B
ACGIH, HAZEEMAF=EHIZ 5000 ppm T
Hb, NI NEVERWRETH-ThH, BH
RIRRRENETHES LI TS, LLTFIL,
TR RIRE (R0 BT SR E I
%%@@%tk@%%%@ﬂbkﬁn&mfo
Vehvildinen 1%, #5#E%2 —>O7 L—71Z
T, BREFRIETHIEICIY, — D SO
THERMLIRFEIREA 2700 ppm, 5% 900 ppm
L, ZOHPT 4R WEESE TRIEE, IRK, £
DDA EEAT -T2, ZORER, %I
RCHIFEDOT N—T"TIIHEF DO T, 98,
DMz, BORIE, BRIRENRFEAEL, KT
SER MR E L TIRb LN ThH -T2, HBEDT
J—T Tl T2 o T,

Traube %X+ ¢ ASHRAE CTHR®O TV
UL 0 K AL L5, vy 7 EVVE
TREEDRAR, BRI DOYE L WO BIRP RS

N L OWEEEESIH L T 5[9), FRZBLT
D Allen DHEZDNTERTN D, HBRHE 24
AD 6 HIO B LT A F T, Mok s
ARSI A AT & DR AT 5T, VOC 23—
D) L VARG IR A =270
61% LA L, FMKEENRE < ISR
LUV DOIRWSFICB W T 101% EF L7z
(10] . & L Z D& 9 ki@ & LT3
BT Z AUTRF IR BRI TR0 F 2R E R
ENHDITRDHE LTV D,

BV T HNV=T K¥D Lawrence Berkeley
National Laboratory i3, Fisk ¢ KB 72 Sk
LB 2 —OFERG) ZARIT LT 5 (1], Fisk (2
FHUZE, BAROFENO bR OIRENX
FFEEME T 500ppm 75 5000ppm (& &
THVRI) FTHM LTV, £, STRL
Ea—%2RAT5 L, TELRFBREE L FED
VEENRITHR OIIZ L > TSN R L,
FIofEFE EOREIR, KERGED LIZE LT
Do FILTIEZMLRFD LT R LT
<, FEBEHRITDLZ LIZL o T KT
RNE IR b HDHDOT, ZEMURFEDOE
Y&l 2 TEDOERUC L > TREFITHRR &
THRLEVO T RN EBRRTND, (FEE
¥ ZORBOZEICOWNTIEE SHIZFHA LW
FLEZD, )

Tsai HiX 111 ADOFT 4 AU —T1—[ZD\
TH 7 4 ADZMALRFARE, WE, BE,
PM25&Vy&wa@ﬁ&@%ﬁ%%Nﬁ
ot z1T o7, ZORER, “WbRFEN
800ppm LA LD L~LCld H ORI 5B D
SEK EHHRED B DR L T oTe, Tz, O
ROSIHNH Y, “FbRFIEED 500ppm %
#8275 B AR EORERDFR 2 3% -T2 &
WIORER HilD), 38 XUV %0 B bR
DOIFEHEDS 1000ppm LA EDYE, 800ppm LA

TIZH# U N RGE A OSEIR & FAREDY B o TR

(Sieber) #HA/ LT\ 5[12],

LI EDOWFZE T, BNO B LRI %5

K& DHKRDOAMME R E) OFEES LT
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D> TWND, LIZN-T, BRENEDDZ
LI &Y TR UIRFEIRE S E D D03, [FIREC (%
WFZEDRIEICS L 27%) IRE, WA, ZZ5Ho
15U (contaminants) 72 & H 25K L T\ 5,
L7228 o T VFRSR IR L A3l 28 B 0205
BWERICG- 2 D BE LN D EITRLT, TR
VIR DEHEDHBIZ SN TTEROH L L =
AHTH D,

Satish HIE LFEOFRAIZBIL THERLL T\ D
(18], ZFHicEDE, BRICIZTe L AR HTE R
WENEELTEBY, LR DB
TN DEZH I TEIE W), HL,
2000 FLIBEIZ 72 0, IR LERSR ORI/ LA
HDHEDOWENRONTE T, LLFOMIEIXE
DD E—E L L, “BURFEIC L D EM
DEBEFMMELIZbDTH D,

SATHIZRAZEIE Kajtar HIZ L > TR ENnz,
FEHRHOF v o N—IC b IRF G LT
600 ppm 75 5000 ppm £ TOBEEEZ/EV,
PR ORBFHINCB LA L7, 2 OfESR 600
ppm (2 LC, 3000 ppm TIZO/ &7,
F 72 4000ppm TIEH LTSI DOZEN R D
ni-l14, 15],

Satish 5%, MR L OBKRE —EL L=
B —EICRD, R bRHF LR O
L¥&EE 600, 1000, 2500 ppm O 3 St A% iE
L, FHERERHT 2.5 R o> 9 FEED K 21
IEER S, SFMFTOHIBT R ZHIE L
7o EORER, & LKFED L-ILRIZIB
TR B HIE ) O =N BlE S, R
2500ppm TOHIWT KT 2BEETZ 7, £z,
UTFDOELEZ L TWD,

BT F =T LT HY RAO/NER OB —
N OFEBIC L D L, TR DX
1000ppm =2 TE Y, 09 HLEEIX
2000ppm ZHZ, I HIZT XV ADHED
21% ClI B —7 OIREH 3000ppm Z iz TV
7= (Corsi, Whitmore) , = ® X 9 7R2IRE Cl34E
NSRBIV TR 28> QD Al
REMEDR B2, KFOMBREY72 & TH NOFEE

PR D, TIRBEFRIREL A S AT EEME
NdD, =TT AV ADHET 4 ATHONTIE
I TRRAEIRR ORI E D, 100 £
DA T 4 Az PE LISRER TIE T IRILRE D E
— 7 {E7 1000ppm ZHEX 72DIX 53—k b
DIHTdH-7= (Perily), 7272 LEkETIX
1900ppm £ T LEF L= 0HE L H D (Fisk),
NDFEFEDS B\ L DR DI 2 A L7
8 MEDOFTETIL, kiR FE D FHMEIX
1000ppm % # 2 TE Y i KKF OB E X
4200ppm 7Zo7-& OHENH S (Committee
on Air Quality in Commercial Aircraft), AL
Mo, CRAUERSRIRIE DIVESERNTR A~ DB ]
LI, RREII7RIE, FREDANIIKR L TOAF]
WEOHN DB INDMMENH Y, BTRD
T2 DI DHR 2 E L TRV E WS B X
B D% T D RTREMEDN B D Lk R TV A,

TR E L OB S DT (W PRz
KR - T LU — 7 T OREELREEED)
& ToTHEERAIEH LT-E=4 D 7
Pl o< 0o, —#H AT, £ 2T
AT 4 AT =T —EEFRO 5 BITEEE (T
b D) IREFEZTE HZERS Iz
T IoT 2R LB SEANTHLALN5,
VEEFEN DAL BT RATEH LIk~ %2 A
Y ME, 7V =7 FLx (BEERDOR) 47
S AENHBZER TIEH SULLH TS, v
— 1> (Bluetooth low energy (BLE) 1= D J&E [
30 A— MARIEMA) & A~v— N7 4 U &ifl
BRI EAFHED U 7 A Lefific & &
o7, HEEZOHDEBNEEZRHL T
LoT #lHD 7 UV —7 RV AEEEHEE S AT I
ZH AT DEZENDERNHHTE TS,
COVID-19 EFERFRATIE, WINZAEPEEZ 51
2 2O DOFFEFNOAE % DI EFE ORE301EY
(EFRDOZRZDD) ZOIT0, ZThaE AL
NIVARIRIZEET D008 WS TR BT B
TUN e, COVID-19 EHIEI K 2B rrngis (fat
R ER) xR E L, MoRETI AR
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HWNORESE L — U ZIERLE D &
WORBNTTETNS (EANPLHETIL),

ZDO LT, ToT HERRIZ & B FHSHTIN O 57 {8
#H (A7 RAT—=T—) flx NeE=F) T
L. FHHTNOBRSEA1-& L0 (FRE) - iRiE
JE e H /Y, T LUTEWTFNY AT EICEET
DEESHT, FrEE IO~ & U CTHENL « ST
DT RECHE, (R RO RIZD
W, BRI L BaE b 10T HliH % o TR0 45
TRD BTN,

& EWEF Y R ~OXFIE %

ZEWEA N ORI BT, Hi -
BURYLIE 72 & 70— AL DHERR I RE 5 SRS
FENREICIBT 2R ) 2713 2 %5
DRBEMENRFEE > TN D,

ZHE TS LI, RN, 22
HEN LT-EECT LIV BT A5
KOPHLNDTE D P b EIEENBREE
HIEELE L THRETE D LT E STV
VN, FEEMEERO U A 7TV TR & =N
RUCONWTHEHDOET AP RENL TS0 !
112 CSRNERET - HARUIC O W TAEYSE AR TR
IROBLEINHFEIEL 9 DIRIEOHFEI RO Hiv
ol

2020 FEAIJEEA> S COVID-19 JEYYIEAE N D
R EEHARE LS 72> TV %, SARS-CoV-2 7 A
JNADE b MNEYURREZ AT 5 &
Yt (spreader) M OEEREIZ%E LV VSR O
HITHL0H L0, HOFFEDRKE N CTL DM
WBIHYRIEZ L D L SN TE T, 2y
) s 3% (B BE - BB : 3Cs 1 crowded
close—contact closed

spaces, settings,

spaces) Td b, + LT, SARS-CoV-2 7 A /LA

DFEGACFERRE IR « A& DA 72 59—
7 a Y UG D72 s B TAEET D RTREMED MR
SN DITo, BEORHZFHEFTERREA O
COVID-19 7 FAX—Y A7 LD X IZER
ML C U AR E A & D D B
OFEDRR SN TE 72, FRCENY 7 A% —
FEAEMY) (2020 4F2-5 H) b, BEREN -
L TA TG ZEOEHREN LV HIT B
HELEBIT, FNHOENEREICHET AR 1
& LT, =N 002 IREEEIHEE ST E T,
N CO2 JRFEHEFHE T /L OREEE & T4 MHRRGE t
[ZDWTIE, AAFFEEEEDOMIHE \— MTFEH
EREDD, b e b EEEITARESIRITH
WNZEKEREEDOFHIT ORI & L TEHS
NTE7= 002 BEIZOWT, ZHNERIZ
COVID-19 JE&Ye s T A B — VU A7 Z XM 5 D
MIZONWT, BETEIT- 70,

BEEmMAETA

ERBERNE S occopational Hyglans & Ergonamics
- .

p— =

g BhcouT HEAR W Lt b ERtrSoEE L HAVADY

a “'- ’ S ERIEE o _.-!;g_u

[ aL—2-]
MICVBAD, DEOYCX, FHTORBBIE, ANEROSFYCEANTEOLCED, BROIIMLRE (C02) OREEN:
MULERRDET. BEE, SRACDE, RaLCOWR, REFRLE, BROEESELMRTIETAET,
SRR EAD

BRIZLS AR, BRECUCT, ERAR FHELTLSH)
BEEEONS, REEECRER (D 3EE)
L f

&
RIRDRE (89)
o WOSIEY M
:— 270 PR
i WHEERITE (EWH) .
IRTONEORN GRS

|
CE02 M : pom. L0 BB}

2020 4= 2-7 HIZEWNTHRA L7z COVID-19 7
T AR —BNZEMNZONWT, ZDOEDOIIRLE
BLrodgugdy, FEHL Ff (EEE
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WEAUEED) RO, i (TR [RISERE) IRefE.
ZDHRIHIBA L7- COVID-19 J&GLE ) HE T
ANBENTZHDIZHONT, 2O DOERAINE
L7z, Zhxdbiic, ity Ia1r—4%%
RWT, EPRNHEE 02 IBEZR LT, 7
B BHHERRIC X - T ARORRTE D&
WD Z LIZHBATH DD, BT (1 K
M) H7c 0 ORGEEIAR L, BN &7
D DRGERL (RFREGLE) L sSNHER Co2 I
FEDBRE 3T LT,

] " COJ B (pom) l_mm] anem (o)
1 BAEM AR 17,380 B0
2 | AMTRERSD | ='.-..J". B | 70
| AnTHERS | 18,308 | 55 | 110
4 | EAENIER ! 14 ;wmzl l,pr,l
8 kmTRERD I 7470 | 18] 74
s | AmTHERD I 11,280 | \r=:il
1 | XMTHRERS I ')'IﬂUI J»ll
B | AmTRERD I ;'u-..ml I'sl(- 33

2020 ERTEERN 8 H¥FHD COVID-19 7 5 R X —ZEHND (02
R RE & BEATREEY Y BYwE DR

y = 0.0006x +0.4849
o R
— B (R

EH COZRE
FEBRD SARS-CoV-2 JEYMGEFR U A 7 1%, JEYL
% (spreader &WES) DI F D 7 A )L ARi1-
BHETITRYIVEKCH D, EEERLBICZLD
C02 PRI, EHNOHKURIL A SRS 573, &
Y 27 B L0 IEMEICRGETT 12X
Yu# (spreader) ODFEX(H C02 HLHREE 2 S
TRETHD, LIN- T, 2020 - o
PN COVID-19 JRGLIRTIL (TG HLAPRAT =73 0. 5%
FREENZENLLT) &84T, spreader 134#) 1
A Thole (Y 1 4D FEIZEMICHTE LTD)
ERE L, Z D spreader FEL C02 D= NYLHGRE
FE L HNLEFR 72 ORI AR (RRRE R

=) ORISR MHAH L Todr L7z,

200 BSFBIIRERER, %
180 y = 6.081In(x) - 25.893
16.0 * .
140 . —
120 //"
100 & » BIL
8.0 ;/ — ¥ (R51)
6.0 .};‘
£
AW
0.0 ’ Spreader CO2iRE
1,000 Cspr

‘ 70ppm
x=70.6 (107(1.849))D &= y=0&715,
- IEifE 1=70ppm

AGEBMRS; r =0.905
O TREND LI, HEe b, MEAIRED

FE (k=3) 230 HREETEFRE 7RI (EEARE
FINEE A & SRS O A, SBHE) 12k
W, D b Fx DT L0 7 A% —5
B DEHET DRV 1X, 2020 4 FEHICENT
JiAT L7z SARS-CoV-2 U A /L AIZ K HENZEM]
7T AR —DFEO AR A B e lTaS) 57
DD, spreader C02 JLHBIREEIL T0ppm Al (x
) ThHEREHTE S, £ L TIIIUTHES
T HFAREBNR ED RO HIVD, 72382 Off
13, 22N E B OO R i 2 B2 (£
NHOERERN) LTHRERLS, ZO/E
P251F, SARS-CoV-2 7 A /L A DREGHAFERRIE I
BT v VEGOEIG S HOFEE (R
K« B BB D VNIZENDBER) LD K&
AHEMEN B B, 72d8. TEEFH (spreader) DA,
HENRDUC K > T, 7 7 A Z =A% L
% MR, CO2 PEBUREE & AUt U7 i, B
KEITEETHZ LTk D,

X\
R, Cspr, | Bfli#AR
ppm fitq, m3/h

1 210 84.8
2 140 339
3 70 769
a4 52.5 1357
5 42 2120
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spreader COLAE

(COVID-1995 24— L RfE) R A B ORI
F g
] T T
Ead I I
e i
. \
3 SSfEssinsl
é s * _\:\ {
gt BB S L
& \\\ ' 1
8 LEhnee
% 1.84 : TP
@L,_”______nzw_\Q
g 100 200 300 400 .:2“' 500 701:760mn am 1,000
’ TOppm BEE (m/n)

Fiot RIS Tk X IR T
1Y L OENEREICOWTIE, BhRefET Y 7 K
ERAWTAHUET 2 2 &N TE, BERNOBEZIR
WMDOER AN 5 Z LT, spreader FERTT
0 M KB COVID-19 JEYMRETE Y 2 7 % X
C02 IREAFLICHHULT D Z LS ATREL 72 D

(Pixiedusttechnology & DIL[EHT) .

w  PESCO247HAM A : 40,000ppm

& e ATE 170m/h
I TWEE:1080m¥hx 28&

ORI RE D LI, A REN (B
FHEE, BE, RERFLLETAN—X) 1T
UVNTEN CO2 JRE, TE=EH (Y spreader)
ML Coz IREDOHEEM A b LI LT
COVID-19 7 T AKX —V A7 ZaH i L, &Y 27
ZERNZHONT, |RBEER b NT~ A 7 B ifA
(=T YN) WY AT OEWENRPTZER-
DUE T T TRt 21T o T2, T ORER, XD
F oz, BRUTO+Ha7dER. @17k
(f5) . @RIER N E R A ZE M 2 @i 3 5 O
SEMENMETHD Z L3 Sz,

B BmEORA >~
| EmOWRENMLTELN

+ti THs)
| mEOYERSNTVAC S (ZONEERE)
. 5% TR EROMNIAY (53— M72w M) F

.' CORRELTARNEIOPLHRIAT S -
FOMEE LT =% L= =X ERLTHLL

DFE Y BNEF AR N L ERRL ., 22
LMRERNIZA> THTWL ETOEMRE Bk
5 &, EnEAHUE UENBRBISGEI WS
Z L OEBEMENS RS I N,

| mEmE () ENFREE (E0OEE)

RLRK 1
17580 k3N “‘
BESARHE  wn, $I07
(o O Wy
25@D k>3

WRBPRYS |~
w22 Hans) o OOK A=

BESERUE  wx ' an
g W

I‘,n BPR e ERR_ SRR [ DGl

R <72V & X8R
MYk 1)
HESRASRE o /=
WA € - e = (Lt B8 )
ln:%:ml — "‘ ML ARNENLS
RSO o) - ’
WA i e :mm (RS A
S ey
¥ Fﬂ'!'t

ta:-r"; r~3! - ’ e

Rb. RECHR '.:’_4 ,"" N
HEST. W il RN SHRLTEH
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D. B%

O E ORI AL ER B OB a0 %Y
PEC, — O EE, I HITIXEROTTEE S
BESWDH D NI & > T E T VB D720
DUEORIE NS BLEDD, WINOENEREE
BRI BT 2 RS R A E 2 D &,
2019 FERDEF T OEINFFE (EN 16798-1) (2
HEH LW REICE LTl b EOHEAEDIE
FERIPH (17°C~28C) 1%, BRINFUEDSED S 4
BeBEDOIRERFHO T TV —, Bt FALos
TaAU— (IV) I banifncTeh, i
FF B L CEEORMPH L MNICH D &
BEZHDEEBIT, EmEENNOH DT
BE~OBRELZ B L ST EWHIE, f T
DOATTY— (I, 21°C~25.5C) F£i=iFd7is
< EBRNLDAT Y — (11, 20C~26C) %
HEZT 2 2 L 2 aT 2Miifir 5 LB 5
b, BN OV TR B I i35 &,
OREORERED S B, FEFT - [kES
(300 /L7 R), JERF « BEB: (100 L7 %) (2R
L CEEORMNH D LB 2 DD,

TEMBIRFEICE LTI, bAEOFEBEIEE
M TH D 1000 ppm X, BRMN LA,
ASHRAE, DA [E DA - 581l & bk
L CHEADENL D EZE X B, ENDO R
{LERFRIREE & RRRCECEEH 2R & DRALRIZ D
W, BERDNS 1000 ppm 282 HHEBICE
WVCIREE LR B OB E ST b,
HTlE 1000 ppm LA N OREETH 2 < DL
MNEINTEY, #z1X 500 ppm, 600 ppm, 800
ppm HOEAZHIZ LT, M _EOFRF Ak
77 - PN B BN oo T2 & OGS
5 EIZHAEH LIz, FRIZ Satish 5 OWFSEIEE
N R IR FIRE A RO B O L L]
DT, T URBEDHRIEH A EREERITRE LT
EOfEmEH LTS Z ENEETHD, £
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DNEFIZE T LT~V = THEDT — X
BN LI P, ZORER, Kb EERR
T A—H%, EMEICxT e E
» A OR 1.57, 95%CIL:1.55~1.59) . M5
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W B RIER, BXOEESNEBAN
BREENREE . LEUREE, A ML, B

S OWRIGZB1T 256 ANBEFR O D BEFR % |

3 ODOEMD 624 NDOEEHTEIE % 5t
LUTTRA L2 AFZE Tl IEIR O A HRIL 3
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B LY GHQ30 % W THERAE DK
HEZ R L7z, POMS [, Tension-Anxiety,
Depression-Dejection, 33 & TF Fatigue L~
S, REREHIEEEHE CEW I & 2R
L7c, GHQ30 Tix, &HFHEE, (Lo
RERREE ., A% - RIRENIRRED, (RS
HEHCRFEICHEML TN 2 EDRRS
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P AEIREE S . FE T E B CRE TR
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MEE ) DR bMCEEBELTEBY, [LF
DREHRME (N7 —v 2 R) ZETSH
HT ML, mbEEINRTNIELRDL
RWEREEA MUV ARFTHD, £, @&
RIR F IR RIR IR 3 5 15 R PR
(thermal discomfort) 1347 ¢ A F @7 D
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DARELTEREIIAED THY . mER
H 5% (blue-enriched white light, 17000K
%, B0t (4000K) EEEERL T, BV
BE2HZ Tz,
FHEFOT A 2OV TIE, BREA b
VART-E Lo TBEE) THRET) TR
i EORIEICRFFL T, & B4 7 4
AIHBE DN T p—~ 2 A Emh D TR
DETHLHZ ENRENTZ, TXTD
HEFTCA— T LV AR—ARENTH D
TV e,

I—nu v/ EEO 1306 A AT ¢ A 5718
FARICHEEERE (1 HB), LEEe
B Q®IEE), EiErEE SHE), XY
OHCHE LV (1HA) IZOWTHAR
el ZA B (T - MM - T
BCOHEE) O 4 FRTRNT, fHFER
BHETHIT MO0 B BT I2 2T
FORBIIRE N Y ZENRBEINT,
ZOED TG ORMEIZ L > TAILE 2
LN D,

Fo. BGOREZ MU ARTFIT, TER
BOTRBT) MEE) MR M) e
TWE R EFEAENTHDL, SEISER
BREE A N L AR & 5B 0Ky DRIR
AR 25A1C1F, BEA N L AR
T ORI & RREF O M A
FeME (ex AFfn, MR, PERG. R B L AT
PE) . B IO EE OB ITERRG SR
(ex JBAE, F7@INFR., HEE, (fFOH
MEVE, SBRORE) 2ZE L TR E T
HVEDNDH D E WX D,

T LU — 73S MEE R E S B
(Table 1), < O¥EME I N N—F 5 1
DE7lpo>TUW5A, Dingel JI & Neiman B
(2020) 1%, KEDOFT X TORFEIZ-DOU

THEEEEOFREEEZSE L, KEORE
F O 3TRIMEE THRAITET TE D0, 48
MREXIZLDIDRVDIELSEND D
LG Uiz, 72, fEE CHREZe 3,
W, I AAEEREFE LY L EeIT
BV, —F, FEETAARERMAFE, K
EOREED 46%% HHO T\ 5D, Fex Doy
Ao 85 MENZEA T 5 & IKFTE
Tk, EECTARRMEFOREGHEN
Enbhroi,

T LU — 2%, WIS & AT RE
T LD, FlC, BERWE L OHEEIC
BNLD & X TUW D, Nishina M. (2010)
X, T VU= 3@ ELE L LW
D, B AL BREICHENLTWS, 7
LU —F U RT ML, Betton b
Rl IFEIERAV Yy EBRHY, EIE
DIFIERGHIIIGHTE S EE X,
ETHERH Y A br 7 4 —F LU EFY
I LA E00 BV @E 2 607
—ARBT 4 — & Tol, FEFRIL TV
U— 7 OEEM, RRFER., BB LON A
NIFES N LTW5D,

Ekberg K. & (2016) 1%, 2015 4 10 A
14~16 HIZKE~YF 22—k v Y MNET
o b TSN TREE2 TS
72O DR FEITOSEMIE ] 2T
L& H LWk (alternate work
arrangement) & L C, (a)##] « —KfjE
A (o) /MBS (o) AR 7 18/ 7 L
7 —7% (d)lone workers (7 U —F > &)
AT CND, BSEEIR RTW) 3 KO
BCOREETHICHLT, ZhbExEd
Te R R TR R ORF N LB L LT
Do

Murray B & Kenny S. (1990) &7 A /b
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7 v FCoOEL. BEESKREEZEDOT

LU —7 ORI ER LTz, 5T 5
M#E, A, TLU— 2 L
DFFE, FEFIZLDHT LT —7 DFH
2B E RN TV D, o, TEEEHIL,
TEEEEN LT D5E500 2 kD
T 7 4 AEBE A G DR DET,
IR THDLZ EbRBEINT, 7
LU — 2703, BEREEFEEOZO O
Bz Rl 5 L RFFC, B FICESE
FLpole N\xDBIREHERFTE 5 X9 1
TE b EMEmoT b, LrL, 3
B o — & R E AR OB E Bt o R iz
WL, HEE D ED) A D 2
ENEETHY . < DA, IEEIIE
NULETHD,

Linden M. & Milchus K. (2014) 1%, J@&
A EOBE (accommodation) & V9 fHFE
IZH Db, ERNWEOT LT —7
D R RIT—MEFZEE RN E LT,
KETEEMBEREZIT 72, 2 ORER,
RIA NI 7 —BIXOEAERECIET L
T — 7 M ORFED 2 {2317 L3 <,
IHT LU= E1T Db DIEMIIRY e A
Y a— VBRI IEFATE A 2 F T
KT oz, 7T VT — 7 FEE D AT%D H
DT LT — 7 2t fE EOREE & 52T
BO.ZDIH BN T LU — 27 e L,
FTo T6WNMEFOATICEHE TH D &
H LT, AWM A Y 2 —/ViERI,
KT VU — 7 g s AT AxIT e
o T, 1ERFTROEHIC L 25O
FORWINERFEIRTCHH ST, TLT
— 7 ICRT BWRERNH E D &L o
7o 2 & X, hhodJE I BE I oD FREEE D F(E &
N as B

—F, TLU—J IR X L
KREGEGZ W35 &9 FRERH 5,
Kitou E.& Horvath A. (2003) I%. 7L
U— 7 BIOT Vv —2PU4ND T F
AT AET AR L, B¥EEIT
FEXWS L LTchaoEnZEn T, ¥
., BE. ©FE. BABIOET - EX
PR IC X D IREHR T ZEN DO KRR
PeHELZERL L, KEOT —F % H
WICRHTIC L0 . BRIE 7227 LD — 20X
REASDOPEH T R % HIE T 5 FTREMEDS &
HZEMgnole, L, —HODAEE
PYED B H /3T A —ZIZxF L CHEZRGRAI o
WEITOT-OICELTHLa « 2 b
—varERnizt A, FEWMEICX
D EBINE I B T LR ST, B,
COy. NOx, SO,. PM10., CO X4 %28,
N0, CHy IF > L7z, 7 LT — 27128k 0 |
WE) OB TN D RTREMED B 5 D3,
HECTBHBITZLICL2EEBEIINALD
HI &R T 2 Al REERN 5, TG %2 T
LU — 7RI D G578 & A3 5 D,
EBAL LNWEF T ACEDL
B CERWATEER DD, T LT
— 7 DIENRIAENDIMN (Y 71
=T, Ta =TT, AV AN, =
a—I =M, TFHAM) TIE, TV
U — 7 Ko THEHEAHiT 2 2 &7
TE L0, BEORENRY — B LOE
HNOMHEOEIEKFT D, BREICAL
T VU—rTa s AT, EI@EE)NS
HZ—r AL, BHSORER
B BRIEICIRIET 5,

— D FHBEICL > TT LU — R E
DX AV v NBH DD, FEIAFFEN
HEL /2> TWW5, Allen TD & (2015)
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X, oK@ T, EEHH
(telecommuting) 1%, FI FI—KAYIZ
o TETEHY, MREBIPEEBZED
BT RERBELEED CND E LT,
TECEH O ER LS L OHZE 50
ZETHDEDRTND, FIFEIZHONT
X, EEHBEOERICIVEXHIND
WmmhEBEINs Z a2k TW5S, £
7o MEF—FEwEE, B, BIXOH
OFER ((EFEOWREE, Mkoa Iy b
AVRNE—FE, ANLVR RT7p—
VA, EE, BERSE) ST HIEEEE
DRBERFTTOMERH D & LTND,
I 5T, fEELORMEE L TEEEHEIC
o A LEmfE, FRISERT, &
FHORELEZZFEIT TS, Fetzner MA
(2003) 1%. PROCEMPA (Porto Alegre i
DT —Z Rz AE) ARGl Lo T
FRICE Y, T LU — T OFEITITIE, Hi,
Mg, DL L TEEA ORI S O
BRI ETHLZ EER LT

Hoffman KE. & (2020) 1%, 7F VA K
FHUR BRI M OO BRI 7. i
SR X OVERBUN RS S) ©
Wk B xR, HERIEE DO,
72 B TNT COVID-19 7 A )L A& B % DO Fife
AlREMEZ B A —LIC L VR LT, 981
4 575 4 (59%) MEIE LT, BIEHE
DL, HAIBREOW,Z R = (burn out)
AT DIE 329 TH - 7= (RIFFEDR T
AL 40%) . FOFEIGIX, HBURBIEL
DHEEB I EREE DK b ENoT- (£
N AT L 44%), HETE® L-
TB DORFITZEDRBRICEERN Th o7z
(74%., 323/436), Z DOH TR I,
RARZ DR EBEEL TWie (P =

0.030), FE7=. (EEEH LA £ HEH
X, Y/ FR ST EE SRR OMETH
D ENRERENT., RARZ L, COVID
AT & b L COVID-19 HAMIZHEIN L 72 Ao
oo EEEHBE~DOBATZIZL A EDTH
FNTTALZITIED, FAEIZE - T
MARZZWOTRERAY v F o
T LT,

Steidelmiller C. » (2020) (X, 7V
U — 7 3O B2 ED A Y R
LN, TV ETVLRBYT 4 — X
2 (presenteeism) 72 & D H CfEMRITHE
(self-endangering behavior) & DE§iE
WA LNTHD EHERML TS, FEDH
I%. European Working Conditions Survey
2015 @ 6th wave (Z[BIZF L7z 25,465 N %
Rt LIz A, fEET LY =2 LT
BT 4 —RAATTEORBZERH Y .
DT VBT 4 — A LOFHERE &2 %
L2 T Ikt LT 2 o R
robust Tho7cHEL, TLELT
A —ALIHEDHREBTHLNDL N, F
EFIIETT LU — 7 BT DR
URA 7 Zidik L, HOBRITEI 267
2T RETHDHLENR D,

EEEHIT, HFLFEONT X%
LD ETHFITHAS 9 H>? Duxbury L. &
Halinski M. (2014) 1%, 1 @FIZ 1 FFRE
ULEEEEE (FLv U —2) ITiEF L
1,806 ANOFLHEMID T — % OI3HTIC
KO THEMYS 7Y OF VU — 7 ORFREEL
L AEAE (LB 72 0 OS5 EIRRH)
WK DEE (rEhEAas) 2R S
O, FEOAHE (1EMYS720 0FR
Rrf) - R (B9R) ORI 7n
ZLERLIL, Thbb, TLU—2IT
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7B DY T OAHERITIL R 505,
FREDOBTITIT 2 & 22 o T2,
Higgins C. & (2014) X389 7255 18)
#&=2C (FWA; Flexible Work Arrangements)
EHEE-FEEEICOWT, M#EES
16, 145 Nx=RE L=, ZO/R, 71>
JAZA LBEOT LT —27 TlE, 9~17
I [ E $h %5 5 & OVE M £h %5 8 (CWw;
Compressed Work Weeks) A7 o —L L
D AiLE I X D WFC  (Work-to-Family
Conflict) 23@<., 917 R a—)b
EELD | FIEFEOAHENFHWIGE,
% BE 2 X % FWC  ( Family—to—Work
Conflict) M@EMn-oT=, ZOFERIF. 7
Ly P ABZALRT LY —7 L0,
EEHI L CW 247 Y 2 — L DR
BRAACE Y | HEF—FHERE S L,
OWTIEIREEB D A v H )L~V A T i
TEXDHIEHRMBLTWND,
TVI—=I NI =T -4 T)NT A
(WLB) 1 R IEF T R EIZ oW T,
Jacukowicz A.& Merecz—Kot D. (2020)
X, AT A UEE 189 N (AT A
VOREEN ) LA AT ¢ A5 EE 200
AN (FZoFMHEDaIa=r— 3
v ETERBRRICA o F—F Y M EEH)
ERBLE LEHBENS, T4 o 1EE
FOIN WB Ol ENF RIS
F-ZEREBEN LV @hrolo @t LT
W5, —J5. Manssour AB. (2003) IZ.
TLU—INYx—F U X MEBIOARE
PECE Z @, HANAENE & HEERE 2 ok
ETDHLELTND,

T LU — 7\ KD E DL E DR
WZOWTDORFT S METH 5, Robertson
MM 5 (2012) X, ZHETLES AT

THEHTHT LU —H—OHINZ N,
BRFAEORBENETETEEIC /- T
WHELTWD, BT LOFRESOXHALIT
X, ~ 7 e A\BLFERT e —F £720%
VAT LBRETH D, ZHHITEK
D, T LU= —OWE L ZRIIHT D
R, OB SMB I OWSG Y X7
T OS5, BA—HH — /%
DEHEL_NVDT T a—FNRETH D,
¥ 7~ .Golden TD. & Schoenleber AH. (2014)
FCHERIFFEIC L 0 . T LT — D — 32l
FHE517E) (help-seeking behavior) % H
LHEEOFBAH L BEEOBMEN, @A
S ORI RF U CRIIRAY » A PERY 72 5 788
AHleHT L LTS, 5T, Konradt
U. 5 (2000) 1, T7VLI—H—D7bD
~IVAY—Z 0 (HC) &) iEE) 2 #20E
L7z, #50%, 3EOHC Yy v a2
L, £tviarid, EMNLR7 7
VU T2 K D%, BINE D E
ATEREBL. AL, FEM A Ea—20
HerbrgRiE, R E, bBW]L R, R
BlDala=l—val, KENso
INERE, IZHOWTERE LT, ZINEIXZ
NH A M AER Z T D10, AV
DFEER D AL & SNBSS AR H S
< BARAY 70 5 AU - SR E L7, HC 1235
(T 5 1E N BIREER D A L AF AR AL 23 IE
ICHERTH Y | XHLERES R EICZ LD 2
EMHA BN o T, SBIT, 20 H%KED
BERAGRE CIX. NMEDRREOT L
J—H—XV bR ML ARFOFERK
ARG LT,

De Croon EM. & (2005) 1X. 47 4 A
D 3-o0MlmE, AL (1) 7 4 A0
AT (Bl 21X, T LU — 27 MhEskERIN) |
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(2) L4147 U ~ (BlzxIX, A—7 1
A7 D RMERI) . (3) EHE (Bl
X, BEENEE D), AT 4 ZAFEED
ST A, EIR, A - REIROSICED
LT ET LI E L B2 — LT,
ZORER, =T FT 4 ADRT T AN
VoBIMEFEOMBEEAIERTIEL 2
EEHLNC L, EBIT, FELIE 7R
W, AT AT 4 RATRINEEA
iz R L, 2 oxt ABIREZ B S5
. U= RT—Ta UEBIEWT &
DRFNBEEART AR L, 7T A4 N\
—EWOSELE, Ebl, TAZH
ANaSa=hr—arsv2WET52 L0
DR E N, LW DOA 7 ¢ R
TE AN L5058 G783 O F7 A
B L OEN 2 RiET D5 FTHEER
wEZ R BRBT 5, A —
TUFT 4 ADEBIEE L) RET
B b,

Mula A.  (2018) %, WkIGICHITH A
BT AT T RATEANEZwmLE TN D,
JEZD Z LS LR U & S TR
HIT L HTELHIETERET DM AR -
TWo, RIFHERZLEE T H120,
AL 2 —BR—ADT — 7 AT — g
VCRBEUT 4T T AT PREAS
TV, LovL, EHIONINLA AN A
TACOREEREELRILGEL L&

O ENEETHD, [EHZ LT
FHLWESECH D L) 5L, [BE)
LBRWZ LIFH LW THD | &)
SEICEEMZ 52 N TEIUE, B
7p = 8 o — 2 ERERET - 7 ik & iRV
THILENTED,
TLU—=2IZX R T T A =]
DORXBNBREEIZ 72072 AL Z L)L
AT O PRI IEN D L < 72 D WREMED
&%, VDT (g keoriR) BREEHREH <0,
home to work&work to home conflict %}/
DIRETH 5,

1. 7VvU—2/VE—}FTU—7

Allen TD etal DY (X, VE— KU
— 7 \ZHH 7 % 36 % Telecommuting” &
LT, BEfEFOERCTHLY B 6 7
ERIDEIIICELDTND, ZORD
TlX, “Telecommuting”(%, F T F T
BIZ > TETEY, MIEER L OER
ZORFT MO RERBLEED, ZOE
ZEMEB IO EDRLETH Y |
R TIE, ERICX VRN EIN
HIERBRENTWD, £z, fHF—
FhER ., EE~OEE, B Ho
fER ((EFOWREE., Moo=y kA
VREAARE, ARV A RT F—v
A, Ee, BERE) ISR AEEEE O
WELHET OERH DL E L TND,

71 Telecommunicating D&

Distributed
work

FEE N B B R A 2 T X B BEE KT D 729012,
HOAREOa L Ea—HF—% N Lizala=lr— a3,

FEUER) 72 55 18 H 12,
ARRIZT DA T v a v,

Flexible work
arrangements

R DOKFHA « ZZHEER Z B2 TH< 2 L &

Remote work

GEENBEE B G ETICEEL, BB 5, @R, T sA
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LDT VLT =7 ke E s, REHA~DEBEHIT O FIZ S/ 2% AIHE
P

Telecommuting

1. WEO—EE-IT A2 ELE(E (telecommunication) 712 &
R v

2. RO BEN LB, —ERE<, 2l a=r—Ta v
FarBa—2—%flioHIFICTK D,
JERBEFINIC K 2 LN EEE5,

4. BEFINCK 2 5T, B OGN OSET CH@E NEEE
ZAT T DR,

5. HHEEHEINOFIHIZ X > T, BADRERORIGIZEE) L < T
T e BRI,

6. J7EE ) BB IAER 22 O SPT C ., IERL OS2 2T T
ERAYAR it

Telework

1. ROWTILOMES @QBEEXIEIYT T4 bA 7 4 ADEDY
E— U=, (O)FEELTHLETITONDLT LY —7 (0FE., T
FHROBGORNEMRAGDE T, B ZENTEDLXY by bY
_70

2. TEHIEEZFIH L C, BRI CEEO—EUIEH 21T ) E5M
TR RE,

3. HEOREEAAH L, BIET D200 RFEOE (2ar—v
2 2) [ERIELRW, HiE2 N Liza a=r—a v L EmERE
WALERE S ARATT % 5718,

4. WE OWIGLSN DG, 227N IZK 2 BT, 718
FN S T DA A,

Virtual teams

ZEMRY - HIERAIZ O H L 7297 BRRE, —ARAVIC, HERORIIM . $
R FR D 2 X 2 =lr— 3 v ORI ATRO AT DS R,

2. HEZERIZS LT @&
(Self-Endangering Work Behavior)

(1) #&

Dettmers, J et al P12 XAUE, Feok 7@ &
FT~OBERNDRFEIZEHE D, BT,
FEEICHCERE B OHAICD &<

(IECT, H O TR IR R 2
5.2 % X9 726 UATH) (coping) & & 5 K
DT D, Pbid, ZOMATEIZ, H
O fa RS b T B H
(Self-Endangering Work Behavior, LT,
SEWB) &IFA TV D,

FAARA - EHEEITZEAH L, B ER
DETITH T D E D= hr—L %
M EXETHD, ZbOEITIE, A
DR E &, HEERERORHEOKS %
Rt 528, ToORRE L THREMEL B
CAEBOZRIHEM L, FEE S EFE 72
AmEE25Z Db, 5T, FE
Fix, ZRALFESCH EHO LB

Z O HITFIH S 472 Krause, A et al
DFLITIE, 9 LI UUTE D 8 5D
HRINET N TWD, T7hbb,

(1) 77 @ B¢ [ o & & & A1 1] O i 3E

(extension of work time and not taking time
to recover) .

(2) 7@ o5l (work intensification) |
(3) It (sickness presenteeism) .
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(4) D5 DARKE Z B 723D D R TH A EL
(abuse of stimulants in an attempt to

optimize internal states) .

(5) VT v o RAzfetEd 572 Ol

5L (abuse of sedative substance to facilitate

relaxation) |

OVEFEOE DL T (reducing quality of

work) . (7))L EHE X (failure to comply

with security regulations) 35 J O

(8) ZF ML (faking) Th D,

Dettmers, J et al 1%, fLFOAH~DXF
WATENZ I ERER)  (avoidance) 38 X UVRE
F (active) XHLZHD . A B L ARIZK
LD BRI I E L, BE TN
THELTWD, LLZ2Rn5, SEWB
IXREEIROXHLATEN Cldd 2 28, TERDE
fRENTEZZY | FEBEOLHITERE Y
FIET LML TWD, Ei2, @BEDY
L5 S TSEWB XV —7 « = A
VAU INRA—R—aIy PA R
BT 5723, SEWB 2MFEDOBILE A HE/RAT
B CThDHOITK LT, % 2 F IR
AR TLERRITWVWS, UL, BWED
FEE b OTU— DR Y X ARNAE
BIZH L5 DTk LT, SEWB (L H
HEHCEHO T L v v —& 0 ) 4 EY
LRNLHTHEINDELTND, D
I%. SEWB &, FrB HAEOERIZE LT
IIHERERI T o 5 23, iR L ORI 722
FERENCE L QI EEREEL KT T
EREL TS,

(2) FEK2BEHITRT DR0ATE)
—LUTADRAV D TARZUTAY
AY FBEITNSEWB

Deci , N et al®|Z J Ui, ik 7 flh = 5 %
TLHEEIL. BB EEE L, O
LHOREZERICEEZA I BEND D,
P Blx, KRB & 52+ 5 57 o %t
WATEHE LC, = AP A b, T4
AT A VA P LU SEWB A HLY
FF, EME I —T (V=T
TR, 2 Ea—r—Hiid, IREER.
SR L7 L) 485 Naxtg b L7cii# T,
T D OXPAUTEN A LI LTz, X5
F O EIL, B L Vo E)
<MEESZTRDDLZEDRAEETH -T2,

Deci,Netal X, =7 A A M,
A b Loy —F T X R T 2 R 1 kL
THZIEEZHAMEL, A PLRITHTD
REENRYZR1TE), FHER X O AR — DO
BOBRY . FEE I E LS
w5 25EER, Wi, T4 AT
A VAL ME, AR, TR HITERY -
R BEN £ 721X ER TH Y . MEIC
FEMAICE AT 5 2 & & [B1E L CRE R
RRREAERW T A EHBNE L, LIT
UIE D O @ERRIEL & 72 63 L 48E
L7ce #6101, 2 2 201 TE) %
WEAF- O R TR L. SEWB (DWW T,
550 MIRE (21 HHE, S5EREY v
— FMRE) 7262 BRtaVEME, 2 M
WCHIE L7z,

A DR X RE ORKF I B
(emotional extension) & /[rE¥ D H FAEIR
(psychosomatic complaints) DVNFILE |

SEWB (extension of working hours % [ <)
WXL T\, ZofiniEk, =
TADPAL M TAAZLTA AL B,
LHEOAHE L MEFEORIR (LFOY
R—h, B, 70— v 7)) &HE
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EROAT CRREE L CElsR SNz, LR
-, SEWB Z LB KD XIHE ORI
A DL KIET & fEmfT i 7=,

(3) ¥EJRRtZE (sickness presenteeism)
LY (exhaustion)

R R TR NEROICHE LTV
DIRREIX, T LB T 4 —A R
L (presenteeism) & MEEALD DY, k%
FHRPLHEL TWAIREE, THEL
TN D 7l o4 R REIZ B L 72 5718
EPEMERRIR ), D WT THEIL Wb 5
BEOEEMEERT) 2BERTLH5Z2L0d
% 7, SEWB ORTIE, 2D DK ifs
LR HE L T bHikEE ] (working
despite illness) % #% i Bt % (sickness
presenteeism) & L TUW\5,

Knecht Met al®%, F78#F |2 & HFEED
BEZF-E 2 M0 (indirect
control) 1%, BAMEZRIET D, B
BHOAMZHENSE S & LT, HED
BRI 2 97 8# 607 NOFEIZ LY |
DA, SEWB & (exhaustion) DB
fRamEt Lic, #iRiZ. SEWB 23Mtdo
B LT & OB A RIS T S
ZEkE R LTWE, TR,
intensification of working hours, extension of
working hours 35 X O faking &\ o 72 25
23BH 5. L Cu 7223, working despite illness
[ SR DAY/ e

Steidelmiiller C et al”({%, 7 L' U — 2 L&
JEEE TR I D SEWB & ORFEIA I 5
MTHDHEFHL T\ D, 51, [Sixth
European Working Conditions Survey 2015 ]
IZEIE LTz 25,465 NEXIG L LTIEET
LU — 7 LR EDBRR A RE LT,

MEBED H bimE VEMITFER TH DI
HLb BTN Z LR H 5 EIT 38%
Thole, MNTORER. TRIFHIE O HE
(prevalence) LM77V OFT LU —T D
[m% & EDOBRMPBIE SN, Z DN
X, MR X B9, F72 PC A, 184
TR DENEH D WITHEEICR->TH
FEECH -T2, S 51T, HEhELE O
REE 2288 LTRSS st LT 2 Rk
RIa "X N THDHZ EDRRBDO LN,
o1, FEHIEET VY — 7 1T
THEAE ) A7 238 L. SEWB %
5T EINCTRETHDHELTND,

(4 ) SEWB #¥fi R H A 3& /K (J-SEWB)
DA%

AMETIE, bbbl RAYVETH-
7= SEWB FHli R D HAGEM (J-SEWB)
R L. EOZNME L AFHEME A EE L
72 10, SEWB FEAM R EIL 97 D5
b1, TR OMER |, [EIE/ ARG
DO¥EZ 1, TR b b3 < ),
(R E O] 5 SO FAIRE %
M2 21 HH Tl Tk v, £HEHE %
HAGEICEAR U, WilER 2 M5t L TR
ZHEE LT,

ZD%, AU F =2y MRESICH
PRS- EEEMRE 600 ANkt LT
J.SEWB # 4> T A CHEiE L, N —&
P (Z7ar Ry 7o o R BLXORT
2P (EREC X Dot b~
v 7 AR) et Lz, Z7ar Ry
D afRBUL, 5 OO TALREET 0.846 15
0.964 OFEIFATH YV | 21 THEAEFT 0.957
Tholz, Ko TIE& TR BT
T D S OORFARH E -, 21 THE
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BREA T, FRKlEE (BEITEH
(E72) L RRFH T & B LT,

3. U—7 «TFAT + NFUR

Duxbury L.& Halinski M Vi3, 1 #1121
L BEEE R (T LU —7) ITHEH
L7z 1,806 ANDFLEMNEO T — 5 Doy
Frick v 1 EMY% 7007 LT —7 Ok
[V, AR (1 S 72 OS5 B REfH)
IZ R DR (7B AnT) Akl S
L0, FREOAM (1 HMEY%7-0voFR
R - EhERE (BR) ORI 720
ZeERLIE, TRbbL, TLU—2IX

FEE OB COREMOBIZIX 72 D D3,

FREOBTIZIT e b o T,

Higgins C et al'?|X, Z#k7e 578 1E
(FWA; Flexible Work Arrangements) & f1:
#H— F T % B ( WFC;Work-to-Family
Conflict) (22T, STE#EHEH 16,145 A
AR BITHRE LTz, ZOfR, 7Ly
ARALBIOT L Y—7 TIE, 9~17
IRF [E E E s d X OVEME S (CWW,
Compressed Work Weeks) A7 = —/L X
D AEFIZ LD WFC B@Enotz, £z,
9~17 KEEEEHE L0, FricFEoaR
BRIV AL HEIWL XD FWC
(Family-to-Work Conflict) 723&2y> 7z,
ZORERIT, Ty I AZAL LT LY
—7 L0, BEEEHEL LD CWW 27

Va—)LEHRINFIATHZ LIk,

WEC Z{(5 L, J5BE DA v Z L~ A

HEUETEHZ L ERRL TV D,
TV NI =T « TATNT A
(WLB) (2 ZiEFFZEIZoN T,

Jacukowicz A.& Merecz-Kot DL, F 7

A HEE 189 N (F v T A L HEELD
) L@ AT 4 AG7EE 200 A (FEIZ
O EDa I a=r— g v LIEH
RBIZA o H—Fy NEMHEH) Zxtg s
LN S, v T4 MEEE DT
WLB Ofifii & EENAEIEKLS, WFC K
D EhoTo & LTV D,

TLU— 7 il b 5 MR X 7
DXRHTT 4 TRENZDOWNT, WL DN
BRAEREMN L7z, ZZTiE. SEWB Z b
WZHYD B 7en, xBICEF Y —7 -
TAT - NFUZADMEICH, EOEE
PHEE SN D, 7eds.. Flk7a@ & ok
ARl R IR D FES E LTIk, BEAE
FEEND [TV T —7 O s A K
OEEOHAEDT- DDA KT A4 ) N
AEIHICREINTNDDOT, BEIC
THLERDHD Y,

A [EIBR%E L7- J-SEWB 1%, TiliE <
EHENE & R S DY M2 2 7=, H
ARNFBE D SEWB %5l 3% 72 8 D%
Ry —nthsn LBbhl, 5%,
ZOREEMBER LIz BARNFBE % 55
& DREMIENFF D,

E. (GRS
L

F.ifgeRs 3R - PR

<FRSUHEER >

LRI - BRI A, SCRERIL S5
BREEL R IC BT DD SOk, PESE
vy —F L 43(5)99-106, 2020.

2. BRI [ENS O REEEFIZET S
SCERARAT ik 728 = 5 (Flexible work)
DRERE « fEATEY 27

- 131 —



Self-Endangering Work Behavior % H1.0»
& LTCRHEERETY v — b, EEEYY
¥ —7J /v 44(6), 100-104, 2021.

3. Yokoyama K., Nakata A., Kannari A.,
Nickel F., Deci N., Krause A., Dettmers
J. : Development of the Japanese version
of the Self-Endangering Work Behavior
(J-SEWB) scale.
Journal 2022.
ERFEE>
1) FEIUF{= : Self-Endangering Work
Behavior #Al R EE H AFERR DAERL & 224
PE - (BHEMEOMFE. 55 28 [8] H AYTHE)IE
FRE R, R 2021 £F 11 H 27~
28 H.

2) FEILFN{= : Self-Endangering Work
Behavior (SEWB) FFAMRUEE H AGERR D 2%
Wik L AFHENE. 55 92 0] H AR AR AT
e B, 2022 43 H 21~23 H.

NS N

Juntendo Medical

(in press)

G. FA PEME D IR - Bk
FRICREHET O R&E b7 L

H. 223530k

1. Sakellaris A, Saraga DE, Mandin C,
Roda C, Fossati S, de Kluizenaar Y, Carrer

P, Dimitroulopoulou S, Mihucz VG, Szigeti T,
Hénninen O, de Oliveira Fernandes E,
Bartzis JG, Bluyssen PM. Perceived Indoor
Environment and Occupants' Comfort in
European "Modern" Office Buildings: The
OFFICAIR Study. Int J Environ Res Public
Health. 2016 Apr 25;13(5). pii: E444. doi:
10.3390/ijerph13050444. PubMed PMID:
27120608;  PubMed PMCID:
PMC4881069.

Central

2. Soriano A, Kozusznik MW, Peir6 IM,
Mateo C. Mediating role of job

satisfaction, affective well-being, and health
in the relationship between indoor
environment and absenteeism: Work patterns
matter! Work. 2018;61(2):313-325. doi:
10.3233/WOR-182802. PubMed PMID:
30373981.

3. Lamb S, Kwok KC. A longitudinal
investigation of work environment stressors
on the performance and wellbeing of office
workers. Appl Ergon. 2016 Jan;52:104-11.
doi:  10.1016/j.apergo.2015.07.010. Epub
2015 Jul 25. PubMed PMID: 26360200.

4. Chiovenda P, Pasqualetti P, Zappasodi F,
Ercolani M, Milazzo D, Tomei G, Capozzella
PM, Tecchio F.

A, Tomei F, Rossini

Environmental noise-exposed workers:
event-related potentials, neuropsychological
and mood assessment. Int J Psychophysiol.
2007 Sep;65(3):228-37. Epub 2007 May 3.
PubMed PMID: 17544162.

5. Nakayama O, Ohkuma K. Mental health
status of municipal solid waste incinerator
workers compared with local government
office Health. 2006
Oct;44(4):613-8. PubMed PMID: 17085923.

6. Lan L, Lian Z, Pan L. The effects of air

workers. Ind

temperature on office workers' well-being,

workload and productivity-evaluated with

subjective  ratings.  Appl Ergon. 2010
Dec;42(1):29-36. doi:
10.1016/j.apergo.2010.04.003. Epub 2010

May 15. PubMed PMID: 20478555.
7. Clohessy S, Walasek L, Meyer C.
Factors

influencing employees'

- 132 —



office-based
workplace: A systematic review. Obes Rev.
2019 Aug 27. doi: 10.1111/0br.12920. [Epub
ahead of print] PubMed PMID: 31456340.

8. Richardson A, Potter J, Paterson M,
Harding T, Tyler-Merrick G, Kirk R, Reid K,
McChesney J. Office design and health: a
systematic review. N Z Med J. 2017 Dec
15;130(1467):39-49. PubMed
PMID: 29240739.

9. Viola AU, James LM, Schlangen LJ,
Dijk DJ.

the workplace

eating behaviours in  the

Review.

Blue-enriched white light in

improves self-reported
alertness, performance and sleep quality.
Scand J Work Environ Health. 2008
Aug;34(4):297-306. Epub 2008 Sep 22.
PubMed PMID: 18815716.

10. Brasche S, Bullinger M, Schwab R,
Gebhardt H, Herzog V, Bischof W.
Comparison of risk factor profiles concerning
self-reported skin complaints and

objectively determined skin symptoms in

German office workers. Indoor Air.
2004 Apr;14(2):137-43.  PubMed PMID:
15009420.

11. Ishihara I, Ikushima M, Horikawa 1J,
Haraga M, Kawamoto R, Murase C,
Tashiro T, Tsutsui Y, Kawashima M, Kasai H,
Yamazaki S, Majima Y, Kurokawa Y. A very
low level of magnetic field exposure does
not affect a participant's mental fatigue and
stress as much as VDT work. ] UOEH. 2005
Mar 1;27(1):25-40. PubMed
PMID: 15794590.

12.  Frontczak M, Schiavon S, Goins J,
Arens E, Zhang H, Wargocki P.

Quantitative relationships between occupant
satisfaction and satisfaction aspects of

indoor environmental quality and building

design. Indoor Air. 2012
Apr;22(2):119-31. doi:
10.1111/5.1600-0668.2011.00745.x. Epub

2011 Oct 20. PubMed PMID: 21929547.

13. Salamone F, Belussi L, Danza L,
Ghellere M, Meroni I. An Open Source
"Smart Lamp" for the Optimization of Plant
Systems and Thermal Comfort of
Offices. Sensors (Basel). 2016 Mar 7;16(3).
pii:  E338.  doi:  10.3390/s16030338.
PubMed PMID: 26959035; PubMed Central
PMCID: PMC4813913.

14. Pawlaczyk-Luszczynska M, Szymczak
W, Dudarewicz A, Sliwinska-Kowalska M.
Proposed criteria for assessing low frequency
noise annoyance in occupational

settings. Int J Occup Med Environ Health.
2006;19(3):185-97. PubMed PMID:
17252670.

15. Lessenger JE. Five office workers
inadvertently exposed to cypermethrin. J
Toxicol Health. 1992
Apr;35(4):261-7. PubMed PMID: 1578509.
16. Lignell U, Meklin T, Putus T,

Environ

Vepsildinen A, Roponen M, Torvinen E,
Reeslev M, Pennanen S, Hirvonen MR,

Kalliokoski

exposure,

P, Nevalainen A. Microbial
symptoms and inflammatory
mediators in nasal lavage fluid of kitchen and
clerical personnel in schools. Int J Occup
Med Environ Health. 2005;18(2):139-50.
PubMed PMID: 16201205.

17. Chen YC, Wu YC, Chie WC. Effects of

- 133 —



work-related factors on the breastfeeding
behavior of working mothers in a Taiwanese
semiconductor manufacturer: a
cross-sectional survey. BMC Public Health.
2006 Jun 21;6:160. PubMed PMID:
16787546; PubMed
PMC1538587.

18. Menzies R, Tamblyn R, Farant JP,
Hanley J, Nunes F, Tamblyn R. The effect of

varying levels of outdoor-air supply on the

Central PMCID:

symptoms of sick building syndrome. N

Engl J Med. 1993 Mar 25;328(12):821-7.
PubMed PMID: 8441426.

19. Bachmann MO, Myers JE. Influences
on sick building syndrome symptoms in three
buildings. Soc Sci Med. 1995
Jan;40(2):245-51. PubMed PMID: 7899936.
20. Razjouyan J, Lee H, Gilligan B,
Lindberg C, Nguyen H, Canada K, Burton A,
Sharafkhaneh A, Srinivasan K, Currim F,
Ram S, Mehl MR, Goebel N, Lunden M,
Bhangar S, Heerwagen J, Kampschroer K,
Sternberg EM, Najafi B. Wellbuilt for
Wellbeing: Controlling Relative Humidity in
the Workplace Matters for Our Health.
Indoor Air. 2019 Oct 30. doi:
10.1111/ina.12618. [Epub ahead of print]

21. Koren K, PiSot R, Simuni¢ B. Active
workstation allows office workers to work
efficiently while sitting and exercising
moderately.
doi:  10.1016/j.apergo.2015.11.013.
2015 Dec 22.

22. Nayak T, Zhang T, Mao Z, Xu X,
Zhang L, Pack DJ, Dong B, Huang Y.

Prediction of Human Performance Using

Epub

Appl Ergon. 2016 May;54:83-9.

Electroencephalography  under Different
Indoor Room Temperatures. Brain Sci. 2018
Apr 23:8(4). pii: E74. doi:
10.3390/brainsci8040074.

23.  Alberdi A, Aztiria A, Basarab A.
Towards an automatic early stress recognition
system for office environments based on
multimodal measurements: A review. J
Biomed Inform. 2016 Feb;59:49-75. doi:
10.1016/j.jb1.2015.11.007. Epub 2015 Nov 2
1. Allen TD., Golden TD., Shockley KM.:
How Effective Is Telecommuting? Assessing
the Status of Our Scientific Findings. Psychol
Sci Public Interest 16: 40-68, 2015.

2. De Croon EM., Sluiter JK., Kuijer PP., et
al.: The effect of office concepts on worker
health and performance: a systematic review
of the literature. Ergonomics 48:119-134,
2005.

3. Dingel JI., Neiman B.: How many jobs can
be done at home? J Public Econ 189: 104235,
2020.

4. Duxbury L., Halinski M.: When more is
less: An examination of the relationship
between hours in telework and role overload.
Work 48: 91-103, 2014.

5. Ekberg K., Pransky GS., Besen E., et al.
New  Business Structures Creating
Organizational Opportunities and hallenges
for Work Disability Prevention. J Occup
Rehabil 26: 480-489, 2016.

6. Fetzner MA.: Viability of telework at
PROCEMPA. Cyberpsychol Behav 6: 15-31,
2003.

7. Golden TD., Schoenleber AH.: Toward a

deeper understanding of the willingness to

- 134 —



seek help: the case of teleworkers. Work 48:
83-90, 2014.

8. Higgins C., Duxbury L., Julien M.: The
relationship between work arrangements and
work-family conflict. Work 48: 69-81, 2014.
9. Hoffman KE., Garner D., Koong AC., et
al.:  Understanding the Intersection of
Working from Home and Burnout to
Post-COVID19 Work
Arrangements in Radiation Oncology. Int J
Radiat Oncol Biol Phys 108: 370-373, 2020.
Merecz-Kot D.:

Work-related Internet use as a threat to

Optimize

10. Jacukowicz A.,

work-life balance -a comparison between the
emerging on-line professions and traditional
office work. Int J Occup Med Environ Health
33:21-33, 2020.

11. Kitou E., Horvath A.: Energy-related
emissions from telework. Environ Sci
Technol 15: 3467-3475, 2003.

12. Konradt U., Schmook R., Wilm A., et al.:
Health circles for teleworkers: selective
results on stress, strain and coping styles.
Health Educ Res 15: 327-338, 2000.

13. Linden M., Milchus K.: Teleworkers with
disabilities:
accommodation use. Work 47:473-483, 2014.
14. Manssour AB.: Flow in journalistic
telework. Cyberpsychol Behav 6: 31-39,

2003.

characteristics and

15. Mula A.: Ergonomics and the standing
desk. Work 60: 171-174, 2018.

16. Murray B., Kenny S.: Telework as an
employment
disabilities. Int J Rehabil Res 13: 205-214,
1990.

option for people with

17. Nishina M.: Applications of teleworking
based on a study of disabled workers. Ind
Health 48: 292-295, 2010.
18. Robertson MM., Schleifer LM., Huang
YH.: Examining the macroergonomics and
safety factors among teleworkers:
development of a conceptual model. Work
41:2611-2615, 2012
19. Steidelmiiller C., Meyer SC., Miiller G.:
Home-Based Telework and Presenteeism
Across Europe. J Occup Environ Med 2020.
L RGN - Ml o I
Tl
https://www. mhlw. go. jp/stf/seisa
kunitsuite/bunya/0000148322. html
2. EMHEL: REIERN—2 1% K
— R LWMB & T D ERE
https://www. kantei. go. jp/jp/sing
i/keizaisaisei/portal/new_workst
yle/
3. Allen TD, Golden TD, Shockley KM:

How Effective Is Telecommuting?

Assessing the Status of Our
Scientific Findings.
Psychological Science in the

Public Interest 16(2) :40-68, 2015.
4. Dettmers J., Deci N., Baeriswyl S.,

et al.: Self-Endangering Work
Behavior. Healthy at Work 37-51,
2016.

DOT:10.1007/978-3-319-32331-2_4.
Springer, Switzerland

5. Krause A, Baeriswyl S, Berset M et
al: Selbstgefd hrdung als
Indikator fiir M4 ngel bei der

Gestaltung mobil-flexibler

- 135 —



10.

Arbeit: Zur Entwicklung eines
Erhebungsinstruments.
[Selfendangering behavior as an

indicator for shortcomings in the

design of mobile and flexible work].

Wirt Psych 4:49- 59, 2014. (in
German).

Deci N, Dettmers ], Krause A,
Berset M: Coping in Flexible
Working Conditions - Engagement,
Disengagement and
Self-Endangering Strategies.
Journal Psychologie des
Alltagshandelns (Psychology of

Everyday Activity) 9: 49-65, 2016.
REERA : LB T 4 — A X h—
INETONIEAZRORE. PEE
[E5 L B 2— 33:25-57, 2020.
Knecht M., Meier G., Kraus A., et
al.: Endangering one’ s health to
improve performance? How indirect
control triggers social momentum
in organizations. Gr Interakt Org
(2017) 48:193- 201.
Steidelmiiller C., SC.,

Miller G. : Home—Based Telework and

Meyer

Europe. J
998-1005,

Presenteeism Across
Occup Environ Med 62:
2020.

Yokoyama K., Nakata A., Kannari A.,

11.

12.

13.

14.

- 136 —

Nickel F., Deci N., Krause A.,
Dettmers J.: Development of the
Japanese version of the

Self-Endangering Work Behavior
(J-SEWB)

Medical Journal 2022.

scale. Juntendo
(in press)
Duxbury L., Halinski M. : When more
is less: An examination of the
relationship between hours in
telework and role overload. Work
48(11) : 91-103, 2014.

Higgins C., Duxbury L., Julien M. :
The relationship between work
work—family

Work 48(11): 69-81,

arrangements and
conflict.
2014.
Jacukowicz A., Merecz—Kot D.:
Work-related Internet use as a
threat to work—life balance -a
comparison between the emerging
and
Int J
Occup Med Environ Health 33(11):
21-33, 2020.
JRATIEE - T LU — 7 O]
AR OES DHEE DT D DI A K F
A v
https://www. mhlw. go. jp/stf/seisa

on—line professions

traditional office work.

kunitsuite/bunya/koyou_roudou/ro

udouki jun/shigoto/guideline. html



97 SRR E S S i

G o R

ERCEZ Y DOFRHICETAE T A ARE « tAT ) I TR T LU LIEA
(B892 BN O E RO5GHT

i aic  < N A A
RSP MR IRRE 22 HkdEit o % —
TEFNERER AT 4 IV P —F &~ A NlRE BT

HREE

DA EREORERIZ X0 By mEE I LT D, mlimsr s 1, Il K HREREIR Ty
DYESEEFHDEIN, whoy R/ R R E OREN A U, AEHDIR FIC BN L/ REENR H 5,
FRCEYRI MR 24870 O RN O iz B, ERITEERORE TH 5, milinF7 8 2 a9 )
T EMHR, AFEMDEIRCTE DHSG O VIT, AMLFMERZEDTEBY, fThz/L o
J X7 AL TR EMEZEBRET & Ot 7e Btk & NFIORHED B IET 571 & U TSI
IR, LERGTYA - V7 MU =TRRE LHOT A VREHREITHIRD ANS TN D,
AMFFETIL, WORA 7 4 ARG OSEFTH| 2 nT 2 2 L2 BRI R PICET 54
T4 A - v ) I AT AENADOZ T A ITET AL B 2 — & T o7, Si
t-stand workstation|IHFE DM CIIA B ARG R EIT V72N ODOHFETHH Z &
MHE BN T, BIFTHICE LT, WO ANM LY & m SRy — 7 A7 —v g &
AT A, RO N —=0 T/ EEPRE L 0D, BRI H 2l L TR EE X D
ZEOEEMAEESEDL LRV AT AOBENHRATHLHLO LTRSS,

WRIZ, Fa w0 A )V ZEGYETATIC L 2 BRFEES B L OYME BRI S H 1RO A
AT LU —7 OBFARNELHTAE L, BAOELE#E S & ORREIZ DWW THRET L7z, 20~
64 WMOFEAE AT D8E5E 1,999 NOFREFERICE D &, Fllan )0 A L 2 ORGSR A1
(2, AL TODEETTE D 15%ICDIEY | ZORAOEALLE - 8 « 36 - R Z o7z,
TV U—27 ZBtA, HDVINIEOMEENEI L7-FXRIRD 21% Th - 72, FHkheksE sl 5
X WA LT RECARICE D 2T, ZERRMITORRING, 7 LU — 7 OBth,/ S O
MESFHOHRIA B RS LR, o, WANHELIZEORIGIL. 7V U —2 ZBth/
BEEESHM LT, D OB RIEENEN D LTERECTR O BV E W FERNE DI, AHAERER)
O, TLU—JZHET HITHTZ | JWA~DOXREBET HMERHDHZ LIRRI N, &
HIZ, TV =27 %E L T O REOHEEREZRIC, B2V - R o474 8317
—ZFR L., WAORREDOEAR, HF~DELRTT 5 & AT, BI =3 @EZIZEZY
FIIIR OB - 72 562 4411 71 L HE 72 LICEGE L, AT L AEEAOER RV H 5 & [EE
L7=bDOBNEIY « BORFAT 6. 4%k U, BEFIE 4. 4% LT, BAETIX, ¥ —5 » A% LR
T PEERIR A S L OV DBEEN TEH | F70E RIS 2 - 3 [mIFREE ) &I L=t D23 57.8% T,
EHICEN DO MAIMEED T 3 —~ L ARSI TS & TLIUNEE LT, EIF—0F
DS TR ST, Ay T A U REBORTRITR R A AGA T e SRR E BT AUR, L EEIE
SEODTIFRWINEE Z BID,

- 137 —




<HFFEtH 3 >
A
AR R

JISCHEAR
FORRZAEZHI @l 22 PhfcEfR o & —

Bt T
FORRZAEZHI @l 22 PfcEEfR o & —

[ o
HORRFE R @ ple 22 ThfcEfit o o —

A RS FBLOHED

DT EELOYERIT X 0 S B #5973 5
BT, BRSNS 2 A S RO
(1T % 2 L I3 EEARECH Y | SIE AR
U CIIAER BB b 72 5, Elibs B ic
FNT I, I & B HREIR T B VRS B R
TN, 5t DRI G e O RREAS A U AEPEMED
(RIS BN 5 ATREME D 8 5,

FRAZERITARE RN ESVERTH Y, AR1
0004720, HMHIL8A, L1155 N Th D,
F 7z, BRRECERbE L QW2 F OFEIEAN100
ONBET2V, JitE41.4N, LEB6.6 AN TH DY, I
WM EF L ETERIIRE REERHHDND,
BRI 2 0 TR O (QOL) 13k {Hebivd,
HFA~DOEEOHF T, HHiA#E(absenteeism) D
WL REL, 4 XV ATIHERIRED12.5%)
ERRRCH D &b T 52, —4 T, Ik
BIX LTy (HBELTW1D) pMEEICEED
B DIREE (presenteeism) DEEIIE HITKE L,

H AR N85 C OFRAIZ 38V TR Dpresente
eism|Z L HHKIT3FEHITKE ),

AFRT O e ln s B ORI B L Cldtta @tk
Mgk 72 & CHAIMERIZH U | 2019/11/27IZFfE S
Az TR AR N A 100U A1 T 72 S AFln 5 @)
B OLELEFRICET DA S [ZB 0T,
18 < g OIERIC OV T —BORHREIR R D 5
NoEENDE, ZOMNRITRBEOFETH D,

e 7 B AR B < 2 & A3k, Ao
PEMEDSHEIR T & DI < 0 IZ, AL F 1 H
EHEDTEBY, FThra/ I 7 2T TARME
TEFEEREE & DOBUI 72 Bk A2 AN DOReMED  FEH
T AR & UTRHEFAN AL, TERS T
A2 VT My =T e THDTA G R
IZHED AN BTV D,

AHFFETIL, WA 7 4 AR R DB EE
BlEtER T D2 % BB T - B 47 - % 55
\CE T DA T AR BT LT R AT B EN
NOTE T AN AL B 2 —E1To 7,

Bl om0 A VR RRYUE D RIATIT R, 1
A E THEPATENIBR 2 & Tokk 2 70 BUR N &
v, BOEICE W T H 2020004 H IZBREFHE
[EA=PA SR eV WG [V RARE R ErY > F= ANl [fac )
ERFIRVIRILE Te o Tz, 2D X9 7eiEB o, 18
PER 723 A B f 2. B 8 2 RPGAT LTS O A
T, ZOHSHATEIHIRO ML, b DA
DNRA DM LT L LT 519, JE A 2B A
DQOLZIE T &W 5721 Tl i AEMED
KTFOFEER ENDOILTEY  JRADE(LN T2
SIS EITRE NI ENEESIND,

LA IL A 2 OAETFATEIO HICINZ T, 7
LU — 7 OBt EE G IC b A2 kAl b,
REA DORYYEIERICE Y T LU —7 B8 A
HAZEDIMEANHII L TS, A Einz
LEETFEOERELET L2 21T, BEHFOE
{EAZHE 2 T IR A~ DRR A fatd 5 L CHET
Do AWFFETIE, B2 F 7 A )L ARG
ITRAT ST o r— bl E b &2, iz
B 2595 H DR ADZE, FrRER S K
U7 LU —7 OREEZIE L, 26 OB
2DV TR LT,

B = HUECH R a0 U 4 L ZADREIT K
DT LU= PRI E R L, 7L T —713,
WERFECBEI O 2 A FORER T —27 T4 7
NI UADFTFELE N2 A v "ivd 55, =
o=l — v a URBEB T BRE A A &
STZZ EMDA N LA ADHEE L WS 72T
AUy MbHESHTWADY . 20204R24FH D2

- 138 —



0~645% Z I FE i L= A o F—% v MHE

WD E R an T 4 )V ADRGHER AT,

TRADIEE L TV DRI EDILE%IZDIEY £ D
SR OENILE « J8 « 58 - R Z DTz, Fiz,
T LU — 7 OEN - BEINDNE OB & BhE LT
Y. o, HIREEIEIED LI ClImAns
HELZHOOEER L EbENEWN D R
INTHoT2?, 22T, TLI—7 ZFEE LT
HWEBERIBUTA L TA L TORFZY - fEwxt
ROEIF—%2FH L, IO OIER~DFEAL
Frat Lz,

B. WF5E 1L

e udERERS KON Ovid Medline CHiZE 24T

o7z, FrEE, B95%, I, Occupational Injuries,
Prevention & Control, JiiGErEE, =/ =2/ I 7 X
72 EORRFREEE AV, R IRMES T 3 4,
Medline TiX 19 e v h LTz, 77 AT
N OWNENOABIIE L BN D B2 b
DIXTHTH -T2, 2D 9 B AFHREE ~ 72 714
DR & FiAr, EOPNEEELR 1 STERZE L
WL Ea—%&{To7z,

A Z =Ry M SISO REEE NG
RE DR E 2 RRIT Web HEAIT-7- GHAE
HI 0 2020 427 A~8 H), XFBUE. 20 ik~64 ik

W2 4 BRITEERD & ZNTREBRH T
LEE L., Doukds LTnAE (03— K, TR
A4 MIKE, 7V =T R E%5T) & LT,
SERREE . B L QR WA - BT - R
W% DFIBRAN LT, ABFFEIE, HORFR T
RSB ER - IR mEE BRI TRR I
T 5 L 7=,

ATE AL, HAE®R (G, ), &, R
H,OEEIRDL, KRR | BREEERE. KRR, B
£ 4 WENCBIT 2RAOE M, Fiilant oA
IV A DFEGHERIZ L 2 BEFRES B LU
DEBIZEY . ORADELOFER LU
L7ZEME, @F LU — 27 OB AIRIL. @B ATEE
BOE, DA NLAOEE LT,

JRHPDEAUNZDNTE, Tz e AL

DIEGYERIZ L 2 BBFEREESB IO A
WZEY ., RO, ED XD REERD

DE LD EVoRvice LT, TREREL 72
Y VARV SRSV ¥ ooV AVATATY
OMEL Ip ol S RERL Ip ol Flidiz s
WEELS oz OFND 1 OBRLTH b
7o ZAL LT A DAL DWW T BE, B, 3
JB. I e e B TAES, KER, BE 2w
T L AR JRER - BB, ZOfh, OFGEE
LTHbol,

T VLU= 7 OENRPUT, B a oA v
ADEYHERIC L HBBFREES B I OO
Al aglc, 7 VU= B2 F L) £ D
VT LT, IROFE 1 DBBRLTH B o
7 OQ7 LU= BHRRVIRETH D, @7
T — 7 DA[RERIFE CH D523, MAI LTV
VY, @F o FEREICT LT — 7 BAE 5T
@URINLT LT —7 BREASTNT, T
U — 7 OEFFITZE D> T, @LUEINS T
LU= BREASNTWDMN, T LT —7 Dl
B2 72, @URINGT LU —7 NEASHh
TWDN, 7 LT —7 ORI 72, DBAE,
B TRy (N A2 &L, ERRoo b, @
FE@FER Ly E%x [T LU —27EA
SHINMHY ). EnLNOEE 71T —7EA
SEIMZR L) L LT 2BHCR Y LT,

HAREEHEB IO LA IZOWTIE, #
a7 A VABYERIZ E A AMHO ARSI
£ 2 FBIHL B ORREZ | 5 AL (RWITH-
VYA RV Y e AV A D b & N
VIR 72) TRIELTE bolz,

FEEERERE L, Fujino S23BA% L7 Whun
(Work Functioning Impairment Scale) % >
CEMI L7z ¥, WFRun (3XAFAR BRFOMESFA~DE
BT A TR CRHMI T 2 EFZETH Y (T~35 5 |
FHDIENE EF SRR E OREN K E WD
& aoRT, SeAThFgE Y AT, 21 S EE (e
FELLED) FEwgRERREES D & LT,

JRADIEALIT DT, fRHT G & R
bV DRAEER L] D2OlCRKy L, LR

- 139 —



1Y AT oy 7 AT A T, A O
(2% A XL (OR) 38 KT 95%(EHEX[H (CT)
R Uz, FrisREREE OBIG O, B A
CERMT AW, P<0.06 A EAEDHD & LTS,
AL FEFRASHD)

2021 -7 AT - B2 xRl — T2
AVIZRET GENKT Fr Loy LEELTAHY
T4 eI E LT,

R R ORI T TR T2 Y -
B O MBI LTV D LRI LT 14, 000
ZHERIBITA VT b A= TEMNE O
F 7o B ITHGARRC, SEIRORREE, J7EB) A
P GERT~OE RN OWTHIZ LTz,

¥ IS —NEIL. BOARH/EZ Y 0% (IR
KIS A ate) . R O FASTR (N 50 A
V)R VISR & o < D IERER, Iy
@7 (BITOH ML) FEDBREE, A7, R
RFZLoT T, I ORE, BTG | v E D&
FEfR, 2 OMOFFIEM~DOREIE, v K7
VR A ERDEBICONT 1 B EME LT, &
MFNL, A T4 v I —YH &, FEITH
AT RCHBECE D 28 & LT, f#bT
FEE, A ZFREE W, P<0.05 2 A5
EZH L LT,

Bt (Bk&th=2r#)

2021 =5 H [ L U—27 XJEfE - J§Z 0 XGf
AR CEELTEHY Il —%E L
oo AR D BPE CIREFRIRIGE G & N, PRAdhmiHs
FHAR LT, (EEE 32 < EYR - JH 2 W xR oo—
B L CHAERE SIS UKREE TEMNE D
BT 7z, MBI A > KT R > hTHERIS
T M) —L, WAORE, (ETEBEORY Z &
IZOWTOT o r— MZEE Lz, &3 —K
BiX, Z<DOABBITED L HIZ, 11830 5y
EL, RICHEZ 2 [FI5H L7,

C. WF7EREH

2016 4= 11 A 17 A LARTICZBA S 7072 STHRD A
K AT % FEE L, BB R A A T T, ST - ST
WU — 0 AT — a v LB AR & OBt

BTV ATYT 4y 7 L E2a—NTFELT

HEEE LD,

(FEtEH)

® CKEIFIEE I TR OK 3 75D 2 73
sedentary T& %, NHANES 2003-2006 DA
72 CTHERR A D sedentary DOIFH ZHIE. 1 B
8-9 Kl TH D Z AHEINTVAD,
sedentary 727 A 7 A& A )L & HHXARHIIE .,
UiRZ LG 23— & ORI EM:
oY | DMIE RIE A E O TR N
LTW5,

® sedentary DN ERFKRTHLEZZOLNDHE
R R E A7 4 AT —T1—D 60%7)3
R TWD,

® ol bta—X—F¥hDE LEDOHRAOR
R BRIL, TRADTEDHEK & L TH
ESNTVD,

o RIFHIOFMIEH AR L, APk &
ORI )5 AT % e NRITHN 2 D AREZEAT
EORIEIZE < OEBDBANT L TW 5,
VNI 2 LUl 2% & | 97 & PRmE M SE
WD T L ERESIL, 7ok 2R, A Z
THEY BHTNOMHEERELTHE M
IR & A5 T DRI 20D JERE I D59
Do RRFHEAL CIEFBEHIENEL 27200
T, 2 OEE LGRS MET
B L, ERITSSENRE L, ERE -
B AEREMR TS TEHE RV ORRFHEIN
AT DAREMD B D,

® Ly RINTRIREDERY —7 AT
— g %, REEOEAIZBEES 2 e
K& DA & DA OISR &I 5 7
DITBE LTz, W O DORFZE T, JE Y A3
BIReH], IEREEFEE. 36 KO B R DAk
EOWDINREND DD, EFED/NT o+
—w A BRI LU TRHERIT B LT\
VY AR AR—REES L U—T A
T—valy ETCTXTOEEX AT &5ET
TLHONRETH L EOHENGL, ML
v RILT A7 I XERANTIE R,

- 140 —



(R

2016 4F 11 H 17 B LARMZZBE S 4072 3RO
A B 0T % S, Sit-stand workstation &
%T%M&@%%%&ﬁ

2 F3 % Pick up, 8 G L CTA X T F U T A
Sit-stand workstation D Fj B APLEIZ 5 2
B2 D REEUEAY - ¥4 7= (Standardised mean
difference :SMD){$-0.2395 TH V. 95%(54H
XRI%-0437~-0.023 Th -7, fRRIZEIL
TIILL ISR
8 TR, 1 jcﬁ@m‘o‘u v T (Karacollis,2016)73
male & female (2571 CTRERDMER ST
B DT, SMD @ 95%CI 73 9 DFE7R SAL TV
%o BEOWFFEZI\N T, [/ SRR EE SR 2 1
ETDIDICER DY — Ml T 5
Gl T — 2 AT A7 SMD
DHWLILS, SMDIE, & & H EOHIER
ArCiE7e < F¥RA (SD) OHfZE LT
NMAIRERTLOTEYZE (=T A
VINORFGE T £ TOEAL, FIITHIZERK
THRFOME) 2 YELAFFE Ot FREE COREE(R
ZATHDLZ LITRY, R EZEEL L
LOTHD,
=T N K DEEA A ZOMERIE, <0.40:
INEWEREEL . 040~0.70: T EEE O R >
0.70: REWIR L 72> TERY | AWFFEDORKS
RITNSVIRE NS Z &5,
funnel 7’12 MITARNA T AEFRL
TWAMN Tfunnel 71 v M Lo TAFEN
AT ADFHECE HRIHRE LT, FEI/N
SR DR E R E Th DR, it
AL DO MERH Y | BIEFED X9
2 IEBIEGER R Z LIC < WS, FEE I
KUK E X BT T THh H0, HIE
ZACEGRRBR D X o\ 2 EBIEGR T &
ITH5EIEL. MEMFER CIEs &<
W28, funnel 78y MZEDRAFENSALT
ADOWERIFEHIRETH D] Z&nbS
BLLTIRLTWS,

Funnel plot with pseudo 95% confidence limits

o= F
£ R
Pl I
s %
# Y
- & b
1 Fi %
F ,
¢
- o e/
R : N
o . "
] '] [ ] \_\
i ot o LR L .
o, ~
. LY
ral .
= g - ~
L # ™ )
uwr -
T T T T
-1 =] 0 = 1
SMD

funnel 7' b ANEA RIFEC H Ao & it
ORI 0 12D Z 2R LT, v F—
IVONBNAHBIR I & GHE D 5 2 INF/ A T AD

AIEAZRELTBY ., AFRICHEWLTIEEEEM
TR S A T AT 7200,
WHOZ7I h3—b

EBEEROMER (Musculoskeletal conditions) 2019.11.26

BEIIRONBEOTIRAS, &4 B HL U
C1AMSS AL AOTIESMA L (FESE)

® un"HﬁYf‘nntUWfL gad . AR A E L CRIRSN. (HEEFIR
2. MR ‘-_J‘J'.bn B

dl SEULETE
E &Il,I'M* I '# [}
® BEALEHAMERUORHOIEROEEALNL . TG F ORISR A
FEHEIET,
® EB0y S L E

o R OTEIR: I3 ;‘f-')lh
B i’(ﬁ »T'# ¥,

T w FmL, E e i 13
b S L. EEREIE

O MinHBEOEMN MRE. BIE. YA, DHERZD
HEFEEEEPL. BRIV 7ICoLhD
Schofield DJ, et al. Med J Aust 189, 2008

Sedentary lifestyle

QENTX(CLB)\F—REElE, FET°1.24, ¥ERR%1.91

Biswas A, et al. Ann Intern Med 162, 2015

QHRT—HBEH>TWSRHEHIENEIDL ?
B& H9YFPSEFP hR@EhH)7iEH

Bauman A, et al. Am ] Prev Med 41, 2011

@BA AN 1BSKME>TWSETTVATFL.2(E

Inoue M, et al. Ann Epidemiol 2008

- 141 —



BT — BRHOTHRET
Callaghan and McGill 2001, McLean et al. 2001, Fenety and Walker 2002

EfiER=¥E0Edic kD RNEME DR
Karakolls, Barren, Callaghan 2016

BIROHHORROLER - HioREQ0RE
Anderssonetal. 1375

gt

ERRopnEsds@El L. £R/EFAENATERI RN S FRRRNGE

Sit-stand workstation D F5ARL\?
)

b

OHOTHENRE,
ThRESSBHEORBET

Wilks, Mortimer, Nylen 2006

| kB OREILY R,
EEOBEOEREST

Genaidyet al. 1994; Liao and
| Drury 2000; McLean et al. 2001

ERMOBE-ZBICL8FH TR

Karakolis, Barrett, Callaghan 2016

Treadmills desk

FR RIS T HH AR F
RE+DmEREE~ORBLEN

Karol and Robertson 2015

Sedentary | BMI i 7 4 O FHREE|
Ehtd ko A7 —vRZELT
—H AT

Roelofsetal. 2002; Alkhajahet al.2012;
Ellegasteral. 2012

| HITIZEY, ST POV a0~ EDRELI-FOERELEL
FTEIRVER T TN EH

Johnaral.2008; Strakereral. 2009

MIAZA P+ MAAR—Z+ P =T AT —2a  FTTATOHRIRIE
RTTHIONEE LD, EANTREL

Sit-stand workstation =Rl TOHECWRME T S-00RESh V)2~
LA, E{ORETHRHROFRRESERTIDIZHA

20184 11 A1 7B ELI= S h it
] KD 2SS &F I, Sit-stand

workstation& il A FHREL OB E
L)

12l 3% Pick up, 8l L TAET )R

| Agarwals S, Sit-81and WOTKSLItRNS S IMPSET O1F loW Dack DISCOMIDI: 3 SYSTRMALE Nevitw 3nd Mata-
| analysis, Erganomics 61(4);528-562, 2018

A BRI R A

VAS: 1-100 in=3) WRS: 0-10 (n =4} 5527 —Iln=1

(LR 3 0.2305
aA5%Cl:
(-0.437~--0.023)

Total 0 5&
ARAFBTHS

Pt ol i Bt TS irSgence W

ani ™ =
s < ATijas e oam ! * -

. . H BN
" . " AP AT

1~2RA AFOEL 010K A r— N AR E KB TESRN B D
Minimal Clinically Important Difference :MCID

@ENEAM TR LB SEMA ML T — IR T— 3 OEH
CEdHEHNOIL—=U T IBE OB EE

@1BEELTERELTASLEOEEREARICELHEES
VATLERFOCEOEEMS

@ sit-stand workstationlZ B E D EFATIEEhhlbiadhh
FRTHY. HEOH2OBITETELREESRD

Sit-stand workstation® {# A TH B RES OFHEL
bEFEM=FLTE

EL. EOREDLUANBEA 20 HY, BMHERE
FTHYBEIFRLTINS

QI VAU (EDERLOPEI)ITHEFLTYRY |

Diaz KM Ann Intern Med 167, 2017

5 4 BETHED EZNTRARH -T2 &
MBI L7z 4,028 4095, g7 LTWHEIR
1,999 41 (FMT*5:5) T o 7o, TG X,
B 70. 3%, SRR 42. 4 5% GEYERZE 11. 6)
Tholo, FllavF U A ) ZADOBYYLRIZ &
LHBREFEES B LOMEO BEIHE S A0
AT HOWNTIE, TRADMEE L= (KA 2o
72/ W BB 72 oTe) B 16%., B2
2N T4%, B LT (W< BRL 7otz REE
B oT) M 1U%Thot- (M 1), JRrHHY
LS AT, &, H, B, - TAERS

- 142 —



ol

5% 2%

WEADNKERL BT
BRAHMNN MR TE 012
RHIED LGN
BRADNN EMELIE T2
WEANKEEL BT

74%
1. JP o m o L R R & AR
HEEESB X OSMHO BRI S TmADE L

FENTRIRE DR T, 7 LU —7EA N
D IZREY LT=3813 536 44 (26.8%) ThH o7,
Bl o v F 0 A L 2 DRERYLYERIC K D B RTEE)
BOBIT., B CRWISE- 72/ L~ 77)
DS 48%., ANEEDN 43%., HEIN (D LIS R 72 K0
\ZHEZ 72) 9% ThH o7z, A ML ZADOE{KIZD
WL, B CRvwicks x 7= /b Lz )
46%. RED 43%. B (D U7/ KRz
Hio72) N 11% ThHh-o7=,

T LU —7 LIEA O S OBE AR LT
fES, [T LU — 78 A HhN7e L) Ll LT,

(FLU—7EAENHY | OFFAHOHEIC
%25 FEE OR (95%CI) (%, 2.13 (1.62-2.81)
Tholm ().

F. TLU—7 LIRAOHEHE L ORSE

BAEL Adjusted*
n (%) OR (95%Cl)
FLT7—2 EA NG 126 (23.5) 2.13 (1.62-2.81)
BA BN L 176 (12.0) 1.00

* . s, BMI, BIEEBIE. X L X THEE

FINEEREOZ\L (b H0 ., 72L) ETLY
— 7 ORPL CEAHMH 0 | 72 L) OMATIZ
kv, #5EE 4 DIy LT T2 1o
7o 7V U—238A N7 L - B IRTEE) SR
DI U HEESRE LT 5 & RO
LFEE OR (95%CI) 1%, 7 LU —278A N

&0« B IRTEE RS 72 L C 3. 06 (1. 86-5. 05)

(7L —7 A BN L - B S E)
HV | T4.47 (3.14-6.36), [T L U—TEA
HmdH v - FIRIEE SR HY | TT7.45 (5.09-
10.90) Th-o7= (K2),

8.0

R

~

N

* 6.0

N

% 4.0

1)

g 2.0 BREBERD (+)
é BIEERERDS (—)

0.0
TLI—=9 (+#) TLI—=Y (=)

X 2. T LU—7 L HRESEOMAT & IEA
OHEHE L DESE

R E 2 R T H ORI R, TLY—7
BILOVEAOHEENNCK 3\ RT, [TLT—2
B HINHY ) BET15.9%, [T LU —27EA
SEEMZR L) BET 17. 2% CliFIZZEE R LR
Moiz (p=0.470), —Fh., DEAEEH Y | FET
30. 5%, [AAMEE L BEC 14. 4% ClE LA
BEARDT (p<0.001),

40 A P <0.001
X | —
o 30 4
W
S
o 20 A
o
w
® 10
@ j
R
0 .
HYy kL HY  mL
FLT—7 AR
3. T LU— RO O S B R
DEE
1. Atk

UT WA A LTHEELT-E7S 585 4 (RBIHERy
[FIPYER : 15 43K 55 44, 15 77 L4 1 30 43Kl 40
. 30 S3LA L 45 A 54 44, 45 S3LL k60 4y
A 62 4. 60 ZyLA L 374 44) . SRR X
395 R T o7, BIF—1RDT o — MulEE
X535 4 Th-oT-, I F—ARICE LTI,

- 143 —



[ZINLTEmole), IRORRN-T) P 424 4

(89%) T, ZOHEH L LT KNI STEE
I, BT HES B8I NI, THID TehoTeZ &
DIETZ (85 N) 1\ [ b 0302072 (T3 N) 1.

MABROZN A SRR LTZ (46 N) ] LWzl
NEL HIF oz, ZOMIzZiE, TN A N
— L EALTEBELELEN, ALSVIZAER
LR b —fEIEEE N T ZENTET, &
THR LN TT, TR A3 — L
BEVRNBOBHEWIT =y 7 LEWV, el b
TENTEE L, ARG Lo, U7
v aTBHI ENRHEE L) LWV o T EAEN
Tz,

JRADOREEIX, HIARHZE Z D - HOIRHH Y
23 334 44 (RAOFEEEER : i 2 AN B
TN T 4. DRDIRV A9 44, TRV 1204, L
TN 142 4) . RS 0 23 228 44 (A DFREEN
AR A DN BUVRYY 2 £, DR D TR
22 44 VN 148 4.0 LRV 44 44) Th o720,
¥ I =3 WEIRITITE 20 - EOFHRH 0 )3 22
A LT 312 40 (GRADORREPNR : it 2 b7
W BUVEW 3 4, 2R IEV 28 44, FEL 80
G, DU 184 4), IR & VD A 49 Al L
T 1794 (RAORRENR : itz b Hin
TN 0L, R DIEV 164, TRV 1134, L
M 384) Thotlz, (K1)

Rch i

(FAIERHNE3IAE) (FAIERHNE2288)

100% o - 100%
90% 44 I B EHEL
80%
80%
142
HAM
70% 38 }L’Jﬁb‘
1
60% £ 0% .
0% 148
40%
40% .
120 i B R0
30%
20% &0 20% nRENELKS
10% . - _ LWEL
N B ,
= = = L

(K1 &I F—aitkDE IV ERORE]

HFEADEEL TRWZHD BNEZD - 7D
S0 DFEDH L, 6. 4% L. BERH Y D
HDOH 4. 4% LT, (%2)

RCH-BORA B s
BRGIH RIS FRUNA L it
Sl 2 b
I -.:gu LENE
¥ S

BXvERd |
I opcp 8 0 _INT
¥ty 3 Y

e~ t3s- 0f- o3t-
" B 3EE
(2 J8ZYESROEFA~DOREEDOLE{L]

2. B#k:

HHT o — NCIEEHEORY 2L (K
BT, n=56) & L CHEREHBOARHH D 23 35
% (52.2%) TEMLIIME - B - B OIEAH 22 44

(32.8%) . HODENIFEA 64 (8.9%). D
fDENLDTRA T 4 (10.4%) ThoT-, HEIHR
JE - AR - AREEEIINAS 26 44 (38.8%) . 13
BN REGTEE WD B0 1144 (16.4%) | A
VHENDORTHN 8L (11.9%), T4 T AKX A )L
DI 6 44 (9. 0%)  LEADHEAL 6 4 (8.9%)
ZOfh (AT S T2 DDV 72X 2 2
WTELRE) T4 (10.4%) ThoT,

I F—HNRE (=163 4) IZBL T, Boo
72 117 4 (76. 5%) AT E > 72 30 4 (19. 6%) |
Wil 44 (2.6%), HEVRLI ol 1 4

0.7%) . BL 2o 72 144 (0. 7%) Th-oT-,
EELTALIEES ZERH oM 150 4

(98.0%) . 22 >72834 (2.0%) ThHotz,

Zik 5y A%OT v r— 1k (n=T1) T, BIfE
HATSNOEY #AZ AT T D NITK LT
A 164 (21.2%) . HHIT 2~3 [HIFREL @ 26 4

(36.6%) . HIZ 1 EFEE -84 (11.3%), HIZ
LEFREE - 54 (7.0%). AIEFEEL Ty :
12 4 (16.9%) . HAIMLFEERL TR 5 4

(7.0%) Tho7= (H3),

- 144 —



5(7.04%)
15
(15:.19%%) (21.16%)
1|
Sl 2~ 3EFEE
W sacEEE
(36%561%) f__;' W A1 EEE

(11.26%)

% SEHPRL TR
> W RS EEREL TLL
o n=71

(K3 &I F—%oxEEmRL)

BAEEL Y LA TWA Z &2 ix (¥ mIZ T,
n=71), E<HBNTWE, MBS D DI, &
BERILTH, A7 Uy b, BB THoT- (X
4)0

SCEOTLY
HRCECHEER
ERELTD

A0}

BNE

CHE R
NEBARLAIZDA AT

04
I HEDHA TR

(K4 &I F—FBEY#HALTHDEIRE]

Tz, ENOOWYMAPMEFEDO T p—~
VNSNS TN OW TR, &I -T2 20 44
(28.2%) . V> LIFRITI 7= 31 44 (43.7%).
FRZAENL > TR 12 44 (16.9%) | B fHA %
LTWARWS 4 (11.3%) Th-o7= (K5),

8
(11.3%)

- 20
(16.9%) (28.2%)

| {5

DUSRICYT )

ST TG
¥

W EEEIDEAA &L TLVRLY
(43.7%) / n=71

[ 5 HYHAPMEDO T 4 —< > RTE

Z %]

D. B L itm
ARFZETIL, WY A7 4 ABREEEOSE
R 2T H 2 LA ERC TR TIHICE T

HAT 4 ABEE - L2 2 7 AT A EN
HAOZET A TRV B2 —%1To
77

FE 1 CERE OIS L E 2 —21T\V, Sit-
stand workstation | XRFE D TIIA B SR AR
AR BEIID N ODFIWRTHDL Z LD
EESY/ N3y el

FESR PRAICRI LT, b/ AR T L @ S
HiRTRE/R U — 7 AT — 3 a v BT BRI,
ERD b L —= TIEBBEBLENEE S, Bl
G~DBNE B THENOEMDBUIEL 12D,
FI-ENEIEE O | HEBL CEBEEZDH &
OEFEMEZERL ST D L5 RV AT AOREFEN
R THDHHO L THEEND,

ST DMERRAYI B < Z &AMk, Ho
AEPEPE IR TE 2SO < W IZ, Sitstand
workstation 23 AT 5 Z & 1T B R AERIZ
IREITDRNEODOHRTHDLHD L TS
N5, HEBMOVAT IMEREZ SFAIZEVT,
Sit-stand workstation DA ZHEFIZAND Z &
LR D—o L0155,

AMFFETIL, EE D 20 j%~64 1% D H KON I
IR DR 1,999 AT, Filand
DA IV AZREGAERIT Y O BRAFRERE S B LUV
HERBIC L 2D, 7Bk ER L O
T LU — 7 OERRECR T D IR AT
STz, ZORER, FHla a7 A )V ADREGYER
R, AL TV B ED 15%I120
EY . FORADEAILE - 8 - 81 - R Lo
7o ZAEEBFMTOFERINS, T LT —27 DEAN
BEEE DYENNIIR A DOHEE L B L TN D Z &0
BHOMNE o7z, £, T LU—7 ZEA N
LT, 2O H IRIEEh & U8RI, SR An b
BLEZOEENEbEWVE VI FERIELN
7o JTEREREREE 2~ b E ORIGIET LY
— 7 FEREOA TEZIZEEN D S 7oA AN
HAE LT D & orBiRelE 2~ d b oy o Fl
ANEEITED- T,

FRNTRIZRE DS B, F4 N2 1 AT LU —
7 e Bhh BEENBIN U LA LTz, &

- 145 —



OEEFOEE, THTREil a1 v
A DGR - TR < ED b
BENRZN ERESN, T LT —7 OBRER
M EOEEN A+ Th D Z EEII SN
%, FaaF AL ADERTIT LTINS
eI e S NI TE BB ORI A2 i~ 7= A
A TORETIX, BETOMSHEREE Gt/
R oL &) BTl ESHEIC
B U7 B & LT, IR E NS Do T2 2
ERESNTND Y FRICHE S TO PCEES,

[ 23 L N SV — B PC TORBFRIESRIL,

LR B0l — B ORH DA U 5 B,/
BV, MR A RE & T2 B R & A
/L&D ATREMED @V, EERICA RO A
Th. AP LRI L, & - 8 -
Ehole, TNHLOBEERERIL, 7 LEUT
g4 —A L (HEILTWD DD, AFEMMET L
TWAHIREE) 26720 RFEMEO EHEKTH
B EERAIINETICHLNILTER Y,
S, T LU= 2HEET HI2HT0 | JrEEE
PED LD bIEERESE LT 7 i 8%
Bl A EROESNEETHD LB XD,
TLI—7% L Tn5D L, FENTOMI R
FOWME TCOBEMES NS 20 | FIREEI®
DT D EREMENE 2 bivd, £ 2T, T LY
— 7 L IKEREOLIEOMEEND, HH
% A DIy UCRT &2 930 LT, ZORER, 7
VU — 7 & BRbEBEEEDSEEIN L T, Do R
B &N LTCBET, JRADHEE L 2 FHOEIS
Db mhot, FIRIEEI O (physical
disuse) 2VRADEMAVICE G2 Z L O, &
D H RISV MBS D U A 7 R TS H 5
Ve LOREEIEEZ D L FIREBNIIRAD~
ARVAY MIHEHBERERTHL LN T
Do AFERL O, T LU —7 EhE I L CHE
IEEN D S 720 JD D F5E « P ADBMEET
DL EPRBEINTZ, Fllae A LAD
JEYLESE T ISR 57 L U — 7 O~ 2
IZBT 2WME DT T, EHBERO Y A7
B T2 DIT, B DI B R EHEA & AEE)

DAt E DO PR R SN TN D Y,

AFHETIZ, FEAEEHR TO—2o0fEE L
U COrBpkREma S 23 i L 7=, BUMZRAVZ L2,
FHIRRUEYYE OIERIC & 2D ST

LU =226 b, 7T LU — 7 Eii
IEFEHE & RO T EEPEME AR L, TR0
BAL LToBECAFEMEME T L TV D ENRZ N &
WOFERTH -T2, T LU =213 O L
L I a=r—Ta BN Hoiceninrno
720 | AR & FERERF R OFRT E S EE LR
EMRRE SN TWD A, B RO/ ST
—< AL W) ETIET VU — 7 IEENEE &R
FEEECTh - ITERIET 5, FHMEDH 5
BEHFO—>oL LT, LGEreR#O A HED R
WT LU — 7 ZBUIIA R b HEE L T 5t
ThY ., ORI EAENEDIR T 2/ <\
HDRRE FNDENT DR DD LB 2D,

SEIOWFERER IR T HI12H72D . V<D
NEBETRERDRS D, F—IZ, T L= DFE
FEIRINC K D BZERER 7B ETE TV
WIRTH D, 7L T —7 ZEANTE DT, K
BETT AT U—7 FLOF RN AREMED
EzoND, TLVI—7 BEAL F3T L
U — 7 ORENE 2 72 L BIE LT-BIG OmE
i (FHom(E3E, @RlcE - RRER L) ITBREL
TRT LT & 2 A, AWTEaE R & B oRE R
BTN, RHIE D AT F- D B T 657 T
X, B, ATRE IR Ch D720,
RSB ARGET D Z 1L TE 20, AN
L7 7o0lc, FIRIEEE D Lo waett:
EZ2bHILD,

APFELY WA ERZ DI ED H B, Hill
a1 F AV ADREGGER IR A DR L
TWDEM 15%IZDIED Z ENH LN E ST,
Fo, TR LB CI s B Re i 2R
TEOEIGR @Il WHAOHEEL T LT —
7 DEMIZEEZFRO, SBICT VY —7 &5
i L. OB REEESED L Q0D
JRADHE L T A EIENEN D PR ENT,
E%T VU= BT DI2HID | BT E D

- 146 —



HRIEBIOMERE I %, A~OXIR B
BIRETDHVEND D Z EPRBINT,

AEIOIZETIER, T LU —2 2Eiid 5 2 i
DREEBZMBITFEZ Y - BEsROA 74
eI NI ER 30 SRR LT,

ARETTIE, FRNCEAT~OERM 232 1F 572 8D
THR%E Lz, EI T —ARICOWVWTHENRE
RS 89% %< & Hdiz, BENRERNOIT,
BHOEFXR (FRONHEED S5ho7) 2
MRS LT, FoE I —RIIL 562 4
IR Z VIR ORRH-T=b o0 I F—3
MRITIX TL AR AT LICEGE LTz, X DI
AL DEFEA~ADEENR RN D EE 2T
DIXFZY « HORAT 6. 4% L, I
4. 4% LT,

B#:TIE, ZiE D 5 H 95%% [BiroT- - 13
RNz EEEL, B F—5 A% X
SHNTWD ], MBS D), TiRE% L
KT TAI7 Ty b 70 8% LT DEEE
23 MgEH ) T2 - 3 [EFEE] A 57.8% ThH-o
7o SHIZENLS DI AEABEFO /T 4 —
VAN TND & TL 93 EIE LT,

JBZDRE DR N & W o T i B s RE
X, LB T A AL (HEIXL TV D
DD, EFEWMET LTWBIREE) 267 H9fd
R E L TEF LN TR Y, ShiIc7 1T —
7 FERT L BT 2 H DA E, A
TA I TUWENTE D AMRENED VRIS X
iz, FEBR, fERERE OFHMBIEH & LC, RN
DIRTRIIEICIE Z 0 - YRS O Ets R ORER
DYREOT= DD BARE e E LT, I —
LT FUDOHEHE VS TZBY MBELEER T
%, 2D OXER & &S BE IS 5721 T
2, AU TA EERERIEH LTI E &
REL, 14 HOKE) 2 OniE TR A
52 & BITERIARICENL DD TIH RN EE X
HiLD,

E. RS aRR g
L

F.BFJesEaR - PRRE

EARMEE, B, Wi, G, RF
I T LU — I X DA~ D E~F an
F A NVAREGETAT N2 5 FEREA ~.
55 94 [B] HARPEREMTAR s, M. fAR. 2021
H5 H

G. FIWIAPEMED HHIFE - Bk
FRICECET D& 07 L

H. 25300k

1) Pk 28 4 E RS S A

2) Bevan S, Quadrello T, McGee R, et al. Fit
for work? Musculoskeletal disorders in the
European workforce. The Work Foundation
Report. 2012

3) Nagata T, Mori K, Ohtani M, et al. Total
Health-Related Costs Due to Absenteeism,
Presenteeism, and Medical and

Pharmaceutical Expenses in Japanese
Employers. J Occup Environ Med. 2018; 60(5):
e273-e280.

4) Agarwala S, Sit—stand workstations and
impact on low back discomfort: a systematic
meta—analysis, Ergonomics

61(4) ;538-552, 2018

review and

1) Nieto R, Pardo R, Sora B, et al. Impact
of COVID-19 Lockdown Measures on Spanish
People with Chronic Pain: An Online Study
Survey. J Clin Med. 9:3558, 2020.

2) Hruschak V, Flowers M, Azizoddin DR, et
al. Cross—sectional study of psychosocial
and pain—related variables among patients
with chronic pain during a time of social

imposed by the coronavirus
disease 2019 pandemic. Pain. 162:619-629,
2021.

3) Nagata T, Fujino Y,

distancing

Saito K, et al.

Diagnostic  Accuracy of the Work

- 147 —



4)

5)

6)

7)

8)

1)

2)

Functioning Impairment Scale (WFun): A
Method to Detect Workers Who Have Health
Problems Affecting their Work and to
Evaluate Work.
Environ Med. 59:557-562, 2017.

Moretti A, Menna F, Aulicino M,

Fitness for J  Occup
et al.

Characterization of Home Working
Population during COVID-19 Emergency: A
Cross—Sectional Analysis. Int J Environ
Res Public Health. 17:6284, 2020.

Yoshimoto T, Oka H, Fujii T, et al. The
Economic Burden of Lost Productivity due
Health

to  Presenteeism Caused by

in Japan. J
Occup Environ Med. 62:883-888, 2020.
Vlaeyen JWS, Linton SJ. Fear—avoidance

Conditions Among Workers

and its  consequences in  chronic
musculoskeletal pain: a state of the art
Pain. 85:313-332, 2000.
Shiri R, Falah-Hassani K. Does leisure
time physical activity protect against
low back pain? Systematic review and
meta—analysis of 36 prospective cohort
studies. Br J Sports Med. 51:1410-1418,
2017.
Bouziri H, Smith DRM, Descatha A, et al.
Working from home in the time of COVID-
19: how to best preserve occupational
health? Occup Environ Med. 77:509-510,
2020.
BT 7 LU — 2 OiE 7288 AR
FREOHEED T2 DDA FFA ]
https://www. mhlw. go. jp/content/0007594
69. pdf
Yoshimoto T, et al. Pain Status and Its
Association with Physical Activity,

Psychological Stress, and Telework
among Japanese Workers with Pain during
the COVID-19 Pandemic. Int J Environ Res

Public Health 18:5595, 2021

3)

4)

- 148 —

Nagata T, et al. Total Health-Related
Costs Due to Absenteeism, Presenteeism,
and Medical and Pharmaceutical Expenses
in Japanese Employers. J Occup Environ
Med 60:e273-e280, 2018

PR PESEE [N 3 AFREGRFERE E A (V-
V) ]
https://www. meti. go. jp/policy/mono_inf
o_service/heal thcare/downloadfiles/R3_

kenkokeieidochosa_sample. pdf



M. BFZERkFEOFITICEET 5 —E*E






ol &

REH KA HEEL B R | IR | =
Rl EB TR ERL AR T AN | SF 3R | M1l | 20224F | 1-281
kIR | e L ERRE L O
fEH HhE
WA WS A S B &

T BL | sfni— 3 R AT R
R 2 M)
R
AR

FFH KA MILH A R R By | =y | R
BRI, B, | EMEEARCIoT - AT% AT A L | fREOR | 62 45-51 2020
MHEGZIR, KR | T2 EEREEE O R 7 1)

S
IR, BELRD | SEBETEREE & X ICBAT H0F | BEXEES | 43 | 99-106 | 2020
1=, AR FE0 SCHRR Cry—F | (5

Jb

MG, A | EZRESRE W @E o | EEEs | 33 59-81 2020
BB, A, W | BEE B EEREAMEERICKS T | vEa— | D
W, SEEFEIE. KAP | 5 isi@es 2 o 7 G R e
£ DYVATIT 4y 7 b Ea—

LR E I BT Dk

il FE D BLAR:
REER, AT, | (EFWEEOREMEICHT | REoRt | 62 | 678685 | 2020
EEERR, KRB, | DV R ala=r—Tar | % (10)
BRI — st ATRE 2Rk D FEBLC )

F 7= ARIUSDGs BREE - fHE

VT T v—DREYE—
Yuya Imai, Motoki Risk factors for resignati | Occupati 78 426-432 2020
Endo, Keiji Kuroda, | on from work after startin | onal and | (6)
Kiyohide Tomooka, g infertility treatment am | Environm
Yuko Ikemoto, ong Japanese women: Japan-— ental
Setsuko Sato, Female Employment and Ment Medicine
Kiyomi Mitsui, al health in Assisted repr
Yuito Ueda, Gautam A

- 151 —




Deshpande, Atsushi
Tanaka, Rikikazu
Sugiyama, Koji
Nakagawa, Yuichi
Sato, Yasushi
Kuribayashi, Atsuo
Itakura, Satoru
Takeda, Takeshi

Tanigawa

oductive technology (J-FEM

A) study

Kiyomi Mitsui,
Motoki Endo, Yuya
Imai, Yuito Ueda,
Hiroko Ogawa, Go
Muto, Yan Yan,
Gautam A.

Deshpande, Yasuhisa
Terao, Satoru
Takeda, Takeshi
Tanigawa, Katsuji
Nishimura, Kazuhiko
Hayashi, Mitsue
Saito and Akatsuki

Kokaze

Predictors of resignhation
and sick leave after cance
r diagnhosis among Japanese
breast cancer survivors:

a cross—sectional study

BMC
Public
Health

2141
38

1-9

2021

M Tejamaya, W Phan
prsit, J Kim, F-J

Tsai, Go Muto, D M
iller, A Reginald,
N Granadillos, C

Capule, M B Z Fari
d, Y-W Lin, J Par

k, R-Y Chen, K H L
ee, J Park, H Hash
imoto, H Kwon, C Y
oon , C Padungtod,
E A Safira, D-U P

ark.

Characteristics of COVID-19
infection clusters occurr
ing among workers in sever

al Asia—Pacific countries

Ind
Health

In press

2022

- 152 —




M Derek, F Tsai, J | Overview of legal measures | Saf 12 530-535 2021
Kim, M Tejamaya, for managing workplace Health @)
V Putri, G Muto, A | COVID-19 infection risk in | Work.
Reginald, W Phanp several Asia-Pacific
rasit, N Granadill countries.
os, M Farid, C Cap
ule, Y Lin, J Par
k, R Chen, K Lee,
J Park, H Hashimot
o, C Yoon, C Padun
gtod, D Park.
M Endo. How do gynecologists face J. 47 1651-53 2021
to social problems among Obstet. 5)
women cancer survivors? Gynaecol.
Res.
W, BB | BOSREANZEROF an )y | ERES | 44 35-41 2021
EREGE, BARKYE | A NVARGIEY 7 22—k | v —F
ZARE Ls@mERibl ] | v
BULDFRS —ENCO- R E %
HET LR I 2L —F—
DG & RiE—
SR, AR DRZRATH THET LD | EEET | 44 64-68 2021
RERD S I, % -2 - L7y s | Vy—F
W, fEEEE, EHERE | T X ICAIE AT oA | v
o, AILFn
T A BFREICBY D R HBK | RO 2021 | 49-64 2022
LT —= TR VEROT | REAE | FE
Bl 224 - LB BDFE il

HIzmir T

- 153 —







V. BFZEEREOTIITY - BRI






0018-3342/20/#%: ¥100/ % £ ¥200/ &/ JCOPY REORY H62% H15 2020 4% 45

10T - Al, B EERAULEE - ERED
)‘(;
i EEREER® 10T - Al EZERLE
i ERIREEE DR
XX
gg HE B, aH ER?, sEERs°
X KEHSHY, #h M=
HE oI B GEREER, Ay b= T Ty b7 g — f

VLG TNWVEZY -t — (YTPIF A £
IT MEFFEOFHMEIICLY, ThFT [HH - SHELIK) SRR AT 7 e s A vl L

By - HE] ST Tb T & 72 RS, Twa2,

AR EGHD TN L, EBIC, EERICL L BUAE, 3 TIZhAE 07 @R B TERL
BREO—HTIE, EFldeo(bnE LT, ENTW5S 0T 734 A & . TF, BEXS
TEHBERSE GERIRSS) OIEH L HiBINICZ W LTORSRNH T . BEOEFEREBO
ENTETVRY, RRZHERERDSEH T, HELHY, Bl ok, WEEDH D, K
TTICA Y T4 VRERETHVIZIEBICOWT, (2573 O BB % B TIUE, BVRIEIC &

ZDOIIFEZ BT B M 2 BRE R AT B 7 5 81 % 578 S E N T 72D A A & LT OTERE
BLFORENDDOH Y, EEREEHTLEHE
kOB X S HAENS. MRS LW R e, R
REGTIX, 74 5 EBOBMY 5 ZOBIR SERBEEIICBT S [oT ¥ A7 4%, OGPS
REHL, BEEARRS, IREERHC X 2 57 B) 38 DAL e © ONT/ESE
g (BEfr, Sifr, BAGD) TEH, @9 oAg
oy — (LEEEYY), OFFERE 1450T80
W, R, UL FhERSEoIER, &%
HELPHFEADL AL LT20194E HA BWEOX - (BRFEHE oSN IV v
FESERT AR B T 720w b el A i ge 7 - GPS Ny V) BALT, mEOEMEIRE
T, WMESHREHFEZICB WG EEEEREE THLDOTH S (FM1)Y. [UEBFHITME D AT
gt [Z2H - RHNEEPO H 5 2 5E O TNITYALIZE o> THRITE N, OBZ ML AR
TR (TR, 4 7—27) RIER L FREMEE (DR EREE2»SHEL), O
PEERANEE), 405, ) TV Y A4 LAEYELE(E, B - ERPER R R SUE 2 & B R LS x

1. BehiEXTRICH T B 10T JEH

I (LB RS E S A )

D7 (737 AEERFB)

PAZEL 29U (AF%&tk DB-SeeD 43, & L BAUEE)

4) BB O A (EREKFEZEREES, TERERFRESFIERAN THGEES)
5 LZRF 230¢ (HREARFFEHEE EREREBIRFRFEEER)

- 157 —



46 WEDORF: 5625

b

EROESRNREURE BREEE,
RSEEENT 5— L% EAL .

X 1) NAFZNE Ty U TN R EEERICHD

TUY—ERE
BEPIVIURL

#1%5 20204

RO 5L
- FHIGT 5— LD
5

= - mEERE

A

K1 BAERNEELTD T VAT L (ELEY)

¥2) BADML R HERERSLHEO [WBGT LAR, BELOMG] 20210, BBEICSVAREMA TER.
¥ 3) BIRAR  ANVK—AVEREOREL D LI, SUAKMSOEH UGN & 2 BNk
¥4) O —Ta Ny VEREHLZZEE THEBN]L N4 IV Iy FEER LSS [EEOR —F

FHRE LAN WS L 2R 5] A5 THE.

¥5) BANBEFROTFICE O r—y—F7:13, Y- oy or—y —fHBE, J5Et— % ofg)s

P

HH) 2479, TOF—=5 )T NVE L AL
T4 =Ny 7 EN, OFEEARANMREE RS
NA T VL= g @A (BSEEE~L RERE
WD, QERBIRIEEOBF NI L TEEEA
DRGETRR - FIFEOMEIFROERM L VI BT
WHENA. FHED 0T ¥ A7 413, WEREE»
5ORMER, S HITHINMEIEZ OV 7B SR BB
VATFLALALN, SHRILLLEENMGFSN
5.

2. 77 4 AZEETO loT j&H
FIREIZ, 1TEEEME A O EFRZEH L7

ORI 30 X — b VEAES

EEDPVELB LB TETVS.
F 74 ARMOENESE & G E#H OB

&, R LY T oTHMTs2 LT, 23

r—varegoi-EHE oREby oS y
FHAD EBRER E LTI TEY AIE O

BHFIZR 47 4 A0 DIZ 10T 2EHT 51
DAL ASNDT. Bl2IE, EHERE [ta-tta-
ttal 1, ToT ZEHA LT, BEZFHTLE 71
AT ==, WEEALZLEZDVEL ED
SELMBERIET HHEMTH . REBICERE S
izt v — L FEEE AR TWD & 7 hE
L, WMAOFMBEIIE U TET 5%,
MEERLIALAI VT IZhbETHETLIL
T, BHOBBEEZALTHOEF - a v i E
WERLWYH A, HEFLELEDHVEST, T
L= 7 by 2 AHHORHMEIZLD, %+
TARAT—=H =02 F F MM - ZRNCEEL

- 158 —



DR 62k %1% 2020 4 47

Bt UPNLVEALEZS—EMBAASICLBEEMERABRZEORZ 51
(a5 @ 9 ED I &Y)

CEFANAS LY ~=EN
F<mzE "RABks T30

ORIEE, ?Jﬁﬁximkﬂ&@

BRI <MD

[RZ%46) CRIERRE T H—b

OfEERIEAR D
BRRIEHOBERITE

TRA D TELKEAPIFEENEREL.

RSP E RS ENE LET

QUARIZERAXY ORIE
BIBOURT7Z LAY MEEDDDHIC,
TBA D) TECBIRREREL.
EREE HEREFELET .

RO R T A S BRI R HHT, %

A 3EHOB R, 5D, KA L BRSGRE

ﬁ#% SNTEHD ToT HEHOLENEIL, A&
DICKEL B LEEZEZIONS.

3. {tEYEEEIZHTS 10T EH

HAETHLFIEBEED 3 FHIB A
BHEANEOMAMEZ TBY, OV —NELT
DT7IVIALEZY —RIGHTLHHNDH 5.

boldvrruhbowl, Ealkates ()7
WEALEZY —) RAEEFEOMRITES L THHE
WE % EENICHE L, ok s,
BICRENRBEICOVWTHMTEX 5 d &
H, ZOUTNIAL LB Y — /NG AT
BHAEDLEIV AT AETTIZ L3 Th
D (BR 1Y, BRI E0@EEBIE D X OIFE
TRTHEABRENOZEPKE DD, %5
Wr& WP 72wl 7 — 7 2155 2 L S
Thb. Tz, WEF—7 % JIHE~%EE L Tx
Mﬁﬂ%““%%%mﬁéﬂfkb,ﬁxﬁﬂ
(HEREAB LAY £=5 —25EE
L CHERMYZMEZT>Ta Y Pa—VE

Bstep T H‘E&%@%ﬂ
Step1 e
PrReEnE S ,ﬁ\m
FUWET. TREI3 KREFFAXASIC E‘ w
LDEROMBEE-FUVITERICLD
HEF—IEARBETHIVAFLERVET.

I

ERBEICVZILIALEZIEDLZ ST

PAASERUAT, (ERPRBRETVED.

TRAB{L KDOLTORBEITSEDESR
Step2
REEMIE. PAFTSEDUYTRELET,

Step3
RS - BE
ARERICOVT, MEFEEOBRICHALET.
SEHEORBITOVNTHHITELE S &HIT,

BIRELTHEEGTVET.

06-644B-346-
R AR PR LE
022-261-282
J 03754647670
i 052-682-173
BEMEESHET — e XS 082:238-470:
AHBSWEY~ AL 5~ | 0924371664

H, ~ vy B (Y-
@%%@ﬂb&waAkE@Tmﬁf

DB E DL
ENTWALEEIL, BIRG
X 51T, BERT SRR AR, GPS OALE
LIHH LT, AR w*'v7w&4A%w

4, EEEE EEREXZYTICLBEHIC
BT 5 ERESEOER

PR DI TIE, P 30 4EEE S e TF
Vo4 VR E N, BRSO R T
DEGEIFTbNDDOH B, FhEEHA 5 EHO
T RSSO T, HRIEMBRES T
MT A EIHELICALNLD, TOERHER

B EHE~OR R, REWHEOFHI D W TIE KRB
FEDF AR ZE .
S e T AR T & IR A S B A B T,

mwﬁQOHﬁﬁ,%@%LﬂﬁéEm®ﬁ%%

- 159 —



" RIEOHE 15625

BoH L, REEMZPEE T 2mEREE 2 b
VAF v 7l (5EEOLEN R AHORE
AR T 72008 1) mEEED 2 D12
LT [FHHIE LCEENEICL > TIFT) 2 &
MHEFELL, BHREGEFE T A mERE2
To72860, TEHAOLFORNEZHEBL, 4
ERHGERIT) 2 LD TEARRTERET 20T
L, EBIEERELALDTIE AW, Lo
BT, ZREEREIH L TEHT L2 PR X
nTwal, ZomTid, EBodEHIcHz-T
D - WEEGND ), OFERESTHER
HLUCHEMICTEE BT &, @ (FEHE
fiZonT) 1) YHFEHOEEE, i) Ak
LAEDLE, MEHELORBEERZHEY, i) 8
FLEDMICHEZRESOREREE Lz, Iz
RN R L EEmOREY T~ 72, @ (
AREREEICOWT) 1) MIEICHEN - e - A L
CERLMRTEL (BFEDADEFEIIZ DS
W), i) TIANY—~ORE, ii) Bt
F 274 OMHER (BHRRMESAIET 7 & A%t
%), iv) WEBEORS S, v) BRSO
fl, SE2TRENT VWD,
FEREFEEOBRRIL, FH & LTl
LTOFETHA. L LRI 1 AP0 KT
B COBRBENMOHBELE 5, B 7L v
7 AW - 2l (S iRk T o/NREr B
2, TLU—=7 v AT D) 8%
SRRV E A TSR DL 24 2> B 5 BUE,
[FEAl & L CESH ] 243 >o%, [H¥EE
L CEfE#S 2 W 0] LTw 350
3P EEESS. FEHoESs - BET
BRINTW L RIGEVTBETEEE - 2 b1 2
F v 7 ERBEOEEIRED 2018 F 59, B
P 105 W ok S (e M R S, TR EE PR IZ R IC 1R
BAIIED ) oH 5 DNEETH 2.
EBOEM TEICOVWTIIREEEZIZI LD E
THEFREA 5 v 7, HEYOERP AR
D5 HEIIE U CFEY T o TWw 2 OHH]
FWE b s, K, ORI CHEENT £ 44A
550 (EORMTHIUL, HFEE G ek

%15 20204

PEBENDL D), FEBEo B HAM 210K S
X a) T4 - TITANY—FEROIBRE D\
T, AIET T, 2 - BB T 5
HIEYR, hE bR TS s A iy
DEEILAEDOEREIVICHE UC, M T O
OO EING. &b, M, T4
PEEEFOLHT, FRAIA > 20 > 5efERl & fp
TEPRGEVEFRRET — @K 2T HINTHER
PR ESNG. BHEICHK A X 9 1 EEE)
&, TR LMD LT bR M
Laedss, SERegE s B RN - 725
BiICEhizte DIADHDTHDH. HEEE
B UL TR Y v 7 OKREN, FEE
& DI D s VA YA T RVA L X NP
5. BRI X B FEY (TEERED) R9@EE
DM VEEZDD D) 1TxH 5 HEF IEA
& ICLOTHREE - EERBER S v 7L LT
OERTREE B DDTHY, v F4 V%
ATORIE (b LEZENZEERETBHIE)
TiE, FRIREE - EHEEE R Y v 7 & L CofEM
B BHROBERLIOICRD 2w, 54
YERTARLETHIERL, EHEREERINS S
0 h, EEREFHOERORGZE T 2
T, REEHOEEZH IR T T 0EE2E
Lt FEHEBH GRS NS EER R
P —CRADEDOM %20 & Lzm @i oI
DWW, REZZGOLEHANEELELON
5.

5. ZEERICLBEHE - N0
E—-Ya s DOER—TEERE—

= A A S IR R LY i E AN |
L&, 20134E X 0 ICT #i&H L 72 fa s
EARDONTWARY Z2icdh LT, 28
(ZaF VMEFHE)  NASH GE7 v a— ik
WiRF5e), MERR, MEfE (Ma i RIBMER) Sok
EHERERBRICOWT, R EE TR E
Lzt v 54 V58 - 10T - 7 7)) DS HEA
TWw5. Z0O—FlE LT, BlAE, SNS TARHAD

- 160 —



PRIEDRFE H 628 £ 15 20204 49

B¥2 BCUBIY  EBREYBSREI;QISLTTY
[se - ca - ide (self care guide #—E X) ]

(se * ca - ide™)
BEFHIE IO REES OB E/LLZDEL, 1
H15ATHEEOH A FIZX 2BV 7 47 DEH
5T 7 OEIMERIITOI TS (B
2) 14).

CO LX) R R, AL
TOE— 3 YIHEOREE LT, WREVREL
A LEY e 2 EWRTELGEOMEEDS
EWHIFoND. 512, WAZTA LY MIA
ATEDLFENS, WREDVHERT 5 FHELOH
BRECIOTH—CRERBTEXL DD 5. 1
INFEGZ BT B EERRIEE O FLEE, =@
TRIFOFETH o720, 77V L 2 08%
ANDEBENAY =V OBEYNL, FEEHMN L 2
PEEMEY — U ATt E T, RR S N
LR A WDO T WD, 72720, Y ) »3 s
% — B A NEBHAEDRE - B BB,
DEULHDTH DI EWHHIE 25D iH%
7e7zv, JEEEIRIHLE O R F W O e ER
A Y v 70, KAOEME L COBED S
Wiy —Vze®EBY, {34352 LOEEMITIFC
BB END A )

6. Al 258
V=Y -Li

EERE - ANLZTOE—

NIGTEE (Al BB R T4 — TS5 —= >
) FTEEREGEEHH L LD ) RKARD,
W o T B EESIE £ER 100

WA T 5, #HRBRE O EMES 2 S Ik
LET MR EINTF—F vy N E2iEHE Al
ENNVATOE=Y g VRITEIER IR T
I RATo T0b. R akEE e oL E
JAMRERES T CILME - IR - i ool T2 EE
VAOVHIRE & 7 o 72, RIGHEG K0 7 N0 IRk
MR/ ZHETE 2B L L7 ET, o
T—=%tvy b L2, trafing : test set=5:5
RT:I3TT VT LE 21 RT£T WV
TVALD) Hb - LSRR (AUC) %
HY 5ETNVIEE LG -7 Galffad). op
WETF VA0, MLZREORIL - ME2TE H &5 2 H
5, BRIV AP L NVHE L o 22t R

s, FOH MICEBRICZEITE 2 & 0 89
POTVHMTREE ), EERERY v 70858 D

WREMERTIZD 7 — 5y NI B o#kig % 7
THOERELMPMLFHEHR L 2D 9 5 (H
2UWTRREDE 2 /5T, BIGD A ¥ ¥ VAV A%
ELRE, JRR AL FEOM Y BN v o
T=5 &S LIZL ATEHET VB ES D
DHY, SHOFEERMIYEFEINSG.

7. EfRHEEAEA LD to D EEXX, EX
REX 2y JHEOHE—XEREHNDE
DE_EAEIFT—

IREREZHE OBALA T, SRR E O W52
WriCBIL T D to D (EEREM) HHFITH > T4 8
WA T AMMADEATHD, I EER
D5 TH, D to DI EEHRIRZIEHTE
LU RN D B, BIZIE, WBERE I EY &,
HEEREMAFOMY TIEOSE T, 2250k
MEOAR GO TRAZMDE T H S F IE LB
IZBWT, BRI ICEERE & BIREOBEN
WX 7 BT S 5. BEZCE (FRE
BRE/ M M) RCHEEREA Y v 7 5355
B O(BE) RN FBREINRICIFTT 20 HEHE
VDS, EEBHEOEHICLY, RADRELY
HIdE & U7z R R & 3G 0 HE DS X 0 PG 24T
b, ERE LTy IEE KRE CHEET 5 THE

- 161 —



50

gD He2k H£1%5 2020 4F

 Algolism

generalized linear model
Artificial neural networks
K-nearest neighbors
Random forest

Support vector machines (radial kemel)

Gradient boosted frees
Lasso regression
Ridge regression

) RERE FONGT SR
— - ==l =] =5
CBEBUR/Cyr—vg 15
glm/ caret
nnet/ caret 10
knn/ caret =
rf/ caret s
svmRadial/ kernlab 5

xgb Tree / xgboost
gmnet (with glmnetUtils)

glmnet (with glmnetUtils) 0

2 #BEMFB7NIVIL (B) & ThozERALEHRRSRSETHTFATTNICLI0WE (B)

PE2dH 5. DtoDBEEICE T LT, FEHHTO
BB LT, ERcomEZEATORH
oW T AT D& H 51

O HEBRG R IR T2 2 LT, EERMO
DtoDZHAET S & SHEAMMICWEETH S, £
COEFLIEF B FER R EERER Y, —FEY
EHMTHY L TWAE I DLW, HEEZHEF X
R Z 2B OMBRE D 2 T AR X Y 54

AYALRYANE: B PN

D) JEES @ (B ERE 2 H v Bh e

SRTE BTG ERICET 2 b 0 HEILA 66 ZgPS B 1 R U 66 F 0 10 4 3 1
‘ T I 2 DHEL CERAIC X 2 IR EOEMIZ>
EREFEIRTO v, EREG IS5 2 VT 5 0915 8 55, 20159.15. https,//www.

T, BRI UPEER - EEFERS T 7 0%
FZavI NV T EHIET, BEHMABAHRME T 2
EEY — 2D E D 2%
BV SHBOY AT ALY LR EMREE AR S

ns.

BhIJIZ

IoT R sm fEtk s DM A L o
FATIC & 0 EER R D I T4
ATVDEDONERETH S

5T & AR

HDFEEY Tt
ARG O ZICH D 5 FHALT I KEDF T 4 A2 [point 0 marun-
PARLH DR & B, B
W DJRH &2 B, Y —
D& LBl ARG &R 6) FriiTHIE BT — 7 A8 AN R T 2

W .20.jp/bunya/roudoukijun/anzeneiseil2/
0t/150918-2.pdf (2019 4F 11 A 27 H¥AE)
HABEFREBAE S E W ER AR
https://enkaku-sangyoeisei-kenkyukaijimdosite.
com/ (2019 4£ 11 A 27 HEBIFE)

3 BELE IoTHEEHLE YY) 22— 3 .
https://www.fujitsu.com/jp/solutions/
innovative/iot/uware/solutions/svuw-aa/ (2019
411 A 27 HEAE)

4) SIOS: F—FK—hr -V Ja—varxX, 79—
T RVAHERISEY AT A [F T4 AY = .
https://i.sios.com/news/press/20180920-kps-
darts.html (2019 4F 11 A 27 HB7E)

T L, Bl

ouchi] 2B W THEILER L FIE. http//www.
okamura.co.jp/company/topics/office/2019/
point_0_startphp (2019 4¢ 11 A 27 HIAE)

FTHA Y OMEERIE. https//www.takenaka.
co0.jp/news/2016/08/01/index.html (2019 4E 11

DB A SIS S S 7 27 HBHE)
SONE O, GG 5 IHR RO ;
*fﬁﬁ%@f%%%%iggﬁﬁﬁéﬁgﬁ%jg VORILEN R ESBIE D C DR R
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B [ta—tta-ttal IoT TH 7 4 A OBEEFIH % 1
M3 B FHEA. https//kenkou-kenchiku.jp/
case/20181101/ (2019 4¢ 11 A 27 A BFE)

&) @ S ER ks (PR © KBS A
ety y—. EEORZLIL [VEMH—¥
Z ]. https//www.jisha.or.jp/oohsc/
VEM service/index.html (2019 £ 11 H 27 H3
1)

9) JLHFF : EEREICBT B EBHZRO AR
oW, fbmﬂ(m‘%?, 34(2): 181-184, 2019.

100 FVIN - 75 LYy 7RSS [EE] 5F
& AFAANIT X2 T4 74T LEH
FEHE [EHEERY AT L2O0EEEHIIETS
HARSAL V] HFooizdHoF5] % Verl.00.
2016. https://digitalforensic.jp/wp-contend

11) RARFRLHEL:
INTEREST #f 7 DBEEE & &
4 (2) 1 153-157, 2019.
12) BEATr@E - HE
ﬁf%iﬁﬁﬁ Lf: oo

f€1do01/dl/info03j-130822_01.pdf (2019 4F 11
El HAE)

SrEE I E AR B 2 I L 7oA PR

5562 %

14)

15)

16)

17)

18)

19)
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FREOREHREDERIZDOVT, 5 0209 4
B, 380209 28 8 7, 2018. https//ww
go.3p/f11e/06-Seisakujouhou-

BAE)
se-ca-ide: B Z
75 AT 7. httpg
£ 11 H 27 EH

Puto G et al. : Information exchange using a
prescribed form and involvement of occupa-
tional health nurses promotes occupational phy-
sicians to collaborate with attending physicians
for supporting workers with illness in Japan.
Industrial Health, 57 (1) : 10-21, 2019.

RAE MIEA 0 BIR & BT O AL R R

CEEBREOEBEOBEA P HO— EEEFY Vv —
FIb, 39 (4) 1 90-94, 2016.

R FNZ A UBREEEEE & EREOEEE.
fEDFEE, 57 (9) 1 595-602, 2015.

JE A @) FEEEREOEY HIZHT 520G
£3Rsed 2016. httpsy//www.mhlw.go.jp/stf/
shingi2/0000146365.html (2019 4£ 11 A 27 HH#
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] A D S R 2 2 B 3 B SCRR ST

FHFNRIR & T ICET DR D IHRRE
RTINS ST (R U S

FHIBREL & SIS T A FFERR SISOV T, 19924F 2 520194 F TOHBA BT OB N1
6 HH Z/R9 2230k Z it L7z, BREA b L AWF o [BEE ] A2 [Wepe] TR T3R80 7
FA I HMEEWE] © 6 HHIZOWTED X ) g d 5 D2 et LIziR, s &l
HPGEYEIIE B ] 2P b M CEELTEY, HHomRE (3741 —3 ¥ X) ZETIET
WBZEDPS, ROAMEINZTNELOLRWEREA ML ARFLEVR 2.

RN LM BELTVD I ESHESIN TV

FHPTBREL & KOTSRS SRR SISOV T, iz d B Aot (37 =< v
Pub Med (Webhil) %M L T753CHk% N4 L A) BT EELZENE TWw5b,
2. TOHRIL, FHEMEEO S IE RN 114 NDF 7 4 A5 % 35 7= 8 7 HH
WZDOWTHRET 5 72010 E N T 6 3HH 21”7 DEWITFEIZ BT, BRIE LVARKFE LT
2R A SN L, BREEA b L ART L.LHR o [EE] TIRE] N E O AR EY) 72 K,
BIIHETLIHREZTLDLIEDPHNTDH S, 78 E DR REIRAE L7 R E) B

&AL, office AND (temperature OR T, BN T+ —R UV ARKRTEH5
humidity) AND (mood OR emotion OR Z e w3
performance) AND workers NOT i T3, Pawlaczyk-Luszczyhska M

environment T& % (Fjifi H2019/11/07). #% (2006405 D5 TIE, ERFBIREELE 74—V F
RENLMLDZ A MVR T TANT 27 M % PP )7 12 B TR RS (LFN) (2B S
EHODPMH LELT DO AT L %A, BRI E L CARREIURE T

RERE, T, BRIGBRBE & KI5 A58 W2, BT ORBIEN Y H TR T,
FOCITRT. 19924E 2 5 20194E F T D223k A BRI SRS AT (MBI E39%) &k EEE

SGHRMEE LT, BEA ML ARTO [ (TR HEBRE42%) & OB EsH %Y.
[REE ] [FRRE ] THAHA ) TSHEHT 7 9 1 4 = MR, 2EMTIIRBABIUE#E IO T 4 —
PR ®6HEAICOWTED LS 7S WV (POMS) 24713300 SN o 7295,
D EIRET L7z BEBEIWEE, BENREEA PV ART

BRGS0, A N L RISHT B B RS
P2 BRIRIR L2 00, B A ML A

2. BREEE PR B = T 2 Y RIBIS IS Lo < %

2—1. BEDEEE VRN Y (A
g, B, ILFWEORTER Y —7J, BEE TR RWwD, Wit S h A BGM
EEDT-ANERE, BGoMAFoOmEE, & (background music) DFEZEIZOWTHET S
W, MEHE, RE)EOBRISEEE SR 5 DI EER T FEHE L 725 5. W5 FHE
URIZERTWA Y WO R MBI RBORFAEE ITIHT T, Fv—T [a] &

| E$ESYv—F)L Vol 43 No. 5 2020 |1

- 164 —




=1

BISIRE E R BT BHZERST (No.1)

Table1. Characteristics of reviewed studies of Occupational stress and mood. (No.1)

No. Author

[Ref.No.]

Year

Purpose

Sample

Scale

Results

Sakellaris IA,
Saraga DE,
Mandin C,
Roda Cet al.

2016

LB O T
& G OPEYE L O
BfRZSHTL, WAL
L WO WS O
WHERRD.

W 8 HE (74~ 9
YR, 75 VA, FY
X, NYH)—, A4
yVT, ATV, R
VRHI, ARL V)
D1670 [ERI] A+ 7
4 AENDT44INDF;
W#CT v — M
% Flii

F 7 4 ABFEOIEQEHH (ED
R, BEd, Ot B X OENER
BT HWENE) & S NEE R
FA=% BIZIE, BTED /%
TED, MR/ R, SN/ =
AR, HRR/ ATOG, BA5) I
B9 % R H O % iV T
WEBLDE (Indoor Environment
Quality, IEQ) % #Fiff

U AT Ay 7 G C 3
1EQ & ¥ i#HDP#E S & D

Soriano A, | 2018
Kozusznik
MW, Peiro

JM, Mateo C.

BB BT B BN
RO o XK ¥
(absenteeism) & DB
fr, BLUMFORE
B, & TE M SE R RE
(affective well-
being), B &L OfEHED
WEEINT S

-1 v 3R 01306
ANDF 7 4 ZA55M0#E

HWERL S-S NBE (630
H), feHeRiE (13H), g
JEBE (8 THH), RAFHFAE (53
H), x#ioaCHE L~ (131
H), WGBS (T - s -
P CTORE)

IEITINSEE, B &
B L R ol
A IS & o T
VR T OR ) LY A5h
NTZDBEIIKE .

Lamb S,
Kwok KC.

2015

ARRLENE (IEQ)
DHHONRT +—< v
A &R BT
% 8 A HIM, HEWrEH A

1ANDF 7 4 A 5718)
k)

MEOPLE S, HRBOWE S B
OBEF DA S 0 L B R
FXT F —< v ADIHEE, [0

AP RIEQZBEEA b L AK T
LLTIFEALORRTHOHE
SN FNT -7 v R ERB
MW E L 7GRN RE ) % 2.4%~
5.8%, Hi 7 BTl K14.8% KT
SRED T EAURENT BEEA
ML AR, S7EE ORHERE
(&4, B, T+ 7]) &) %KT
s, WM T+—< v A%
KFEE5.

Chiovenda P,
Pasqualetti P,
Zappasodi F,
Ercolani M,et
al.

2007

R DI SENE S g % | |

W, FRRAFREI B X
OIS HTIRTE, HRICER
VRS, ST
LIEDERRDL, F
7= R PE K BE P300S A
FTAHEDA L v
F— GRllEE) &I
FERIOA b L A D5
DI (Stroop k)

HgEE R (5
WELEF39%) LxH
B (it Es kR 42
%) Lo

RUTETT,
- PR - BE

7-. STALY, POMS

R (EA) FafEsEpIcad
FRENIZR=2 54 ¥ BAEMN
(P300) DiRMEIZ, MWLV DB
TUEHEFE B TR, ORI,
LDV LNV OREARR B KO
LY REFRRG T 74—V
7o BRI, B
7B 2 b L AR IS S h
7l AR L AT B R Rk
SHEBRITR L7

Nakayama O, | 2006

Ohkuma K.

ol = A BE KA

(MSWI) Y5 # o A > | T

FANIVAREE T
4 AG7EHE & LT
A5 5.

BRI AR, BEXFYUT, B
SOHBAr ¥V 22— iZonTA
VH Y a—%fio7. POMSE X
O GHQ30% Fil v TR H o &K 55
RIE % 3 L 7.

RSB D A ¥ 5 VNIV A
IRBIIMSWIEREH L D LT L
ERL7C.

Lan L, Lian
Z, Pan L.

2010

FWAUR (17C, 21T,
28C) AR K
THE, KI v
T BM# 214 % AN
FEERI I ZE

FERECORZIICI -
AR AT I R & 4TV, DT
(HRV) B X Ul#% (EEG) % &
TN T X —F HHIEL
ARNR QY NOER IS HE TN
BT, ZmEORS, FE
EFR—Vay, BLOHEEICK
% PR & G4l L 72,

TS F 7 ARSI SR K 3 5 T
JEAPLUK (thermal discomfort) i
F 7 4 AGEHOEERICE DR
BARIZL, T/, BB
BEXAEEVE L B IEQ DRI %
SIS 2 B O MIEAT B AE R EE
ML LTHEHTH 5.

Clohessy S,
Walasek L,
Meyer C.

2019

O BTN

K2 Y % <Gt
FEL, MET B
CrEHmE L7

SRR, 20084 1
HH 520184 4 Ho R
I o R A
FEICBRAE L7, §15,017
HOmLEAL ) —=
YL, kg% Rl
L. 209 L2200
X (n=23) x AL ¥
2 —ZEDT.

WEsE, WLAERE, BXOF
7 4 AR — A ORI O 2 W
2B L 72 s T o BAT )
T2 ONFBWELNIT A
7z, BAEORFEDIZE A LIE,
7 4 AEHHEATE R K
T LERELTVS.

e H ORI ITT
W3 7 A > DB
B4 % ek OWF%E %
A & Wk % Hei L
BRI L E 2 —F
5.

20004F A & 20174 D
ICHFES NGRS
ELTYAFITA
vy - LY a—%9%H
L, %474 AL g
L7zdefit 74 A% 72
B3A—=—7r7r50%7
4 ADWER~N DA
o 7215140 Bl 52

(WY 794 >~ (BRI, BARIA 7
1 ALIATF T 4 ZAD WK 1357
i DT B 7]

fEpIA 7 4 2 &L T, LHF
7NEA =T AT 4 AAR=RIF
RO TIERL, A
¥y 7 O, fAB X O ENE
WCHER BB RITTE V)RR
L= LTWAIZEPPLNIE
nz.
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Viola AU, | 2008 | +7 4 ABEHIBIFS | 2200474 A 7807 | KBMEE 2 DOH LIRS | B oo 57 @)EH w5 i ot
James LM, SR OGBIEHEF O | D104 NDR T 4 by | IKBEFESh, 2heh 4 ik | ICBRBET L8, BRI, ST+ —
Schlangen F ot [t b (blue- | 7B DI HA% | 72, 1 DIEEHEFGRAGBKA7000K) | <~ A, B L O F ORI 1YHE
L], Dijk DJ. enriched white light) | ® Sl # [F#4E 6 | Bt (4000K) »HM -7 Z | 5.
NOBRFZ OB E A | 364 (SD102) i%] % | ONUFIE7aTHITNG ¥ 2% L
9 L7z JERT. o7z BB X OFHIRE A B
W, 8B AW ZEEL T,
HEEE, 557, BIROY, /X7 + —
<~ v A, K fl %% 71 (mental
effort), BB X CMROER, B
£ OGRS R L 72,
Brasche S, | 2004 | BB E&E (skin | 925 N D4 7 4 A5 | B O K58 L OB MR & # OW | B2 IEREO LB T A
Bullinger M, sensation) & ZEINA | # A, R G RIS A RS | B ) XU, ThoHrZ L
Schwab R, B REIRIC % B E [l L7 PRANVESE " MR ok
10 Gebhardt %K (impact factor HE LR SEUOT LVE—
Het al. profile) A3—3%¥ % & BT, B2 KD
%, ProKlimA 7u ¥ IIRRAEC YT s\l E D AR ST
=7 b (1994~1999) » LA B & O CHIEE T
7= 2 TN HISAV A 7 sassih S e,
Ishihara I, | 2005 | B3 F R A (VDT) | 378044 Incredibly Short Profiles of Mood | V & zxkd %5 MF &% o
Ikushima M, TEZEH DY (MF) ~ States (ISP) % VDT iAo ARG E AR L o 72
Horikawa J, DYEFEHIH7E)H O R LHIA b LA B L ORMIES O M5 VDTVESE H KA & Ok
1 Haraga M, et WIEIF BT 2 D, B, MR UESI=VAB 553 & OREA AR R 1 e
al. F IR - AR CIRH S - Faxy 74340 3§52 LamiLr.
ZALCB#E S 5 A b L 7/ (8 -0H-dG) %,
A% FRT B ERAN PESE i 1% o0 2 B 1 25 AL & g Al
%. L7
Frontczak M, | 2012 | RE D4 7 4 AC V% | BB » & — %10 | ENBERBE ST 2 — %, 2, | YESEZER O 2 R LS 5 72
Schiavon S, UGS, EBIGICEHE | IS0+ 7 4 A | BE OB ORI S | DIk d BELENT A5, %2
Goins J, L7z NBREE NS X — | BV 52980 AD ASi [ \BIT % 7 s oo NE#SKIE B ] % A | BT RES0h3 2 3R B, Mk L ~ov,
12 | Arens E, et 5 LM ORBAS AN | FIER L7z = 7 | H L7z MBI TIANY—=THY, *7
al. HOWREICHETL | KOTF— 5 2 5H L 4 ARG, B0 OHEIC
Z L EME L7 7. oL EIZ, HEOMHERLE
W DIET 57259,
Salamone F,| 2016 | Av— T ¥ 7%, < | 4 OTEREHR 4 4 0f WEETE2FT74A | A~ — 5 Y TOMMHPT NV
BelussiL, 4ruaryiu—3, 12 A Ty T RBEL, B | F—HR 2RI L, R
Danza L, WEE - MR OR A DA EPENE & R A | POBTE R RELT A 2 L RRL
Ghellere M,et ¥ — wLoHhn iF 7z 7.
al. HEY 22—V, B
W3D TN Mok
5. TOAR— TN
13 A 21, WHEA 74 R
TfibNWLTAT T v
TP T VB2, 250
BEEESFET L L
TENOR N5
WEST L EHRTE
5., AX—bFTD
aEt, TS, FEHALIC
DV L7z
Pawlaczyk- | 2006 | BHpEREE1C 3515 21K AR | BBRH 1345~65 dB @ A 5 SPL | MRS (LEN) o £ B0l
Luszczynska WERE (LFN) Z 3¢ 5 dB HL) ™218+ | THRAZMETZIX 1002270 | & 3 DOOBEFHILHEICL 2HERED
M, Szymczak L, 3874 =< MRIEDBNDERT ¥ | 757 4 HVEHEREZHC TR | BICHIERGR B S hz.
14 | W, ANOWT & FAT, @74—VF | PUEEFHE L. 7 4 — v Fild
Dudarewicz k3 % 77 B % i WA AR E W B | TREMO 7T 7 A=V EHWT
A, Sliwinska- 5. (LFN) (CHER L 725 | W C OB ANHUR & 57 L 72,
Kowalska M. [ UEREIN
Shih YN, | 1992 | fE¥~D LNy | B2ADKRFAE B | ZV—T [a] IZ105 DT A b | 8 e WL IR LT, BT
Huang RH, V) ok T2aies CEREWEE, FV—F [b] & | CHFRZESBEEES TR b
Chiang HS. [ 3 % K2 720, B ELEEN R, TV—T [c] 13 | BEDED o 7205 GEEORBIR)
15 L BhT7 A HENT A FOI055HICEREEZE | RTH LRI E), —, i
(a ion test) DA 2 Wiz FEBRIIHEE A R WERBITHE | BT A MCER R V2R,
3 B E RO L7z, WIS, SBEOFHHEL | BHOIESDEDMOTRED
AT L 72 ML RO 72, BGM 35 B#H D87+ —=
VA EELZ TV A,
Lignell U, FRAICB BHEMR | AT A=V &2 | HEREOERE EMMTHAE | BRICE27A-Vi3, HESE
Meklin T, DWAEMGDMUON | 726 DO¥ME 200 | L, Flfikifil (NAL) Ho % | CMLo sk o W) TR E ik
RELDX IR D | HHEFRCRER A | RS & HlE L7z JER SR, RSB L 04
DR MR O | 2175 72, HEIRIE, MADTA—T0H D

KEL AL

BB T S iE B L OB R
DORF RS BN,
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Chen YC, Wu | 2006 | B-FLEJEICHE LWESE | A %)% B 229981 % | B ORFFHMAEA — 7 —CT7 v | EEEH D66.9% %, V56 H
YC, Chie &R BN 1A% | IR L, BILERIET5.3% | 7 — R ERWT, ZUEREER O | o MERE ISR E 5 2
WC. OIS RITTR | THo 72 FLERTE, R, BIORIE | Cwi BAERLEIAKE O
17 BRI 5 INATEECLHHROBLEORE | Xh2rb o T, FHEEELGR M
BT 57— 2 IUEL 7. DIAFRNOBEL H > T b
TEEE R, WBBURED
LEREHT 20D T 210460
ThHot.
Menzies R, | 1993 | 4 2D F 7 4 AE VI | 4 DOEYD1838K D | 3 DDk 2 2 HME O o | S5tk D21k (% %
Tamblyn R, B BHEMIEOBAL | FEDOH B, 15464 | 4T, BEWOWSK Y AT 2% | 1b), WEH O+ 7 1+ 250 i
1g |Farant JP. BHBMED T v 78 | (84%) DSAWITRICEM | 7 ¥ F 2IHRIEL T, LENCO & | T3k & BIE L %
Hanley J, et ADHEREIREENBR | L7z, 1A - 15729 20F 721350t 3
al. BRI Ty (057% 721%1.4m 3) DI ZEEN
EWHOLITT 5. BREEIC 1 MRS L7,
Bachmann | 1995 | ¥ v 2 ¥VT 1 Y i | 3DODOHMDEAND | 707 — FlEICE -, HAD | LHEHME . 30T
MO, Myers T HE\C SR G AR, | FERSIT ST ) BB WEREL OHEMANIHE | RTICBVAVIIE A L DIERE
JE. WEHAER, B X O IR IR 2 & D G IRSEIR A & | TR 2 W@ h o 7o, DBIE
19 & N7 B P B B {r. POMS, Karasek ®WEEMER | IR, M) L) B R O T FE 7
%, OHUIREE, 7 A b L AZHD AL BIEIEE A3 | Tl ~HHILERLTNAD.
FL A, BIUBSC L7
BB NBRO MO
BIREZ S 2125 5.
Razjouyan J, | 2019 | + 7 4 A5 @& O | 4 0 OEFRBUF D% | I OHEBE= 5 — % 3 H ) B Ik [ o K2 % 30%~60% O
Lee H, LERIE (well being) | BRie & 7 4 A97M# 7 | WAL TS S8, RIS, W RH 05Tl I LN, 85
Gilligan B, EFWET L7200 | V—F (n=134) RH & B2 M@ L7z, R DR 2 iR CB T L7
Lindberg B B MR E ANED S, BiBEHORX L AN
Cet al. (relative humidity, 25% 7% o 72, RH O fe#EAEAS
20 RH) O#&ENZBI$ 290 #945% 15 I DFNFEPH P AFFES
LVWREZZRMT 5. LU REME A RS 5.
RHE, A LRI,
B 1k 1% B (Physical
activity, PA), 3 & UVl
MR E DB % FH~7z.
Koren K,|[2016 | ¥Ial—var&h |13% (MkmiE, O | BREEINE, 560, 18| S Erem)s, Asming
Pisot R, AT AAY AT O | FBOWAEDZV) K| 5T, A €V ZIHERY, | OBNER LIEES 2 7 47
o Simuni¢ B. JHERLDF 7 4 A55M8 | W E BLUOGB L U8 W ToOHE | WM 525, =7 —FEHm
H OV L BB % [ IR ¥ T3 LTO305 MO | SEAw.
25T % S ORAKEEE=F — L
Nayak T,|2018 | ikt (EEG) &M | 7 %OW¥HE G, FMiR, %, BXUMR|EEG /87 — A X2 s VEE
Zhang T, WCRLER L7z MRS e AR S & U L 7. (PSD) DA%k X b W R?
Mao Z, Xu X, T, R 5N (>070) 2H7261L, Thidfbo
2 |t al. B (2228 £ 030C) X ERENE T2 PR & LR
S>TBIhHEIND W5 X b17THE L, X )
+ 7 4 AR 0T (robust) TH5Z LERLT7.
+ =< A& TFT S
L ERAMT

105 OFFS 7 A MhIcHER % 1
7 [b] FELSEENRL, T,
BHT A N O105 W55 % I
BEL 72465, BT A M
i, EDOES D XD
BB DOINT +—< v

LR E N

UAS MR e ANy

¥, HHET S
Peze gl &
L%,

SR
S

%

’

" [e] 33E
B S THE
o AV 5
TKREL, BGM ik
CHEEHSZTwD T
VBN BT B E DS,
B EG5 2 5 13V E
FHIZLoTIMED LD &R
A INDREMD D B L E 2
R EOFFEE T E NS
WiIfFL72BGM L 8740, 1EE% L
HBIIRE R E NS BGM 121, 2\

W REN L o TIE B (2% Bl Rekas
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2—2. BEOIE

Sakellaris TA (2016) 5 O TlE, FEW
IEQ L HHZEOPRES L OBBREFM L& 2

%, Ptk TS ] 2 bl BB,
WTTZA D/, T,

w
[ | ONETH - 721,

o S, 72 AR SR TR IR B i B AN P I

(thermal discomfort)

&7 4 AG5EE 0L

PICEOEE L RIZLTWY . ZoB%TIL,

ZINEE, FEERE T OB TR TE AR &
v, A (HRV) B X0 (EEG) %
GUEMPEHNRT A= 2 E L. WwOh
O EBFEAGRE (Thermal sensation vote
(TSV), POMS, Well-being and motivation)
THWT, ZMBEOXS, FmiE EFX—¥
av, BIOEICI2AMBEFGLZ. 2
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FTEL LWV AP (warm discomfort) 1%
NEOFBRICEREEZ RIZTL, HRVOEHE
(HF) 1233 2080 (LF) MR E2Hns ¢
LT ENG,;ols. TOTENS, FEINFHE
REEGAERICHT 2 Z2NRE IEQ) DR)E
% 3l 9 A B o MATENRE R EOMiE L LT
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ABSTRACT

Objective To elucidate the risk factors associated with
resignation from work of Japanese women undergoing
infertility treatment.

Methods A total of 1727 female patients who
attended a private fertility clinic in Japan participated

in the Japan-Female Employment and Mental health

in Assisted reproductive technology study. Questions
related to demographic, clinical and socioeconomic
characteristics were employed in the questionnaire.

Out of the 1727 patients, 1075 patients who were
working at the time of initiating infertility treatment and
felt infertility treatment incompatible with work were
included in the analysis. Risk factors for resignation
were assessed by using multivariable logistic regression
models.

Results Among 1075 working women who started
infertility treatment, 179 (16.7%) subsequently resigned.
Multivariable-adjusted ORs for resignation in those with
lower educational background and infertility for =2
years were 1.58 (95% Cl: 1.07 to 2.34) and 1.82 (95%
Cl: 1.15 to 2.89), respectively. The OR for resignation in
non-permanent workers undergoing infertility treatment
was 2.65 (95% Cl: 1.61 to 4.37). While experiencing
harassment in the workplace approached significance,
lack of support from the company was significantly
associated with resignation after starting infertility
treatment, with ORs of 1.71 (95% Cl: 0.98 to 2.99) and
1.91 (95% Cl: 1.28 to 2.86), respectively.

Conclusion One-sixth of women resigned after starting
infertility treatments. It was found that factors related
to education, infertility duration and work environment
were significantly associated with resignation. Reducing
the physical and psychological burden endured by
women, for example, by increasing employer-provided
support, is vitally important in balancing infertility
treatment with maintenance of work life.

INTRODUCTION

In the USA, Europe and high-income Asian coun-
ties, the number of women receiving treatments for
infertility has increased in the recent years.'™ This
phenomenon is largely understood in the context
of increasing age at marriage and childbearing, as

1

What is already known about this subject?

» Psychological distress brought about by
infertility treatment is related to absence from
work.

» The difficulties of combining work and infertility
treatment are associated with job insecurity.

» Few preliminary studies show risk factors for
resignation after starting infertility treatment
despite continued high treatment expenses until
the end of treatment.

What are the new findings?

» Lower educational background, longer duration
of infertility, non-permanent worker, harassment
experience in the workplace and lack of support
within the company were identified as risk
factors for resignation after initiating infertility
treatment.

How might this impact on policy or clinical

practice in the foreseeable future?

» Prior to infertility treatment, providing special
care such as infertility treatment leave, in
addition to psychological support, to those who
have these risk factors may reduce the tendency
of resigning from work.

» This finding may contribute to policy
development to secure a healthy work life for
patients undergoing infertility treatment.

well as increasing attainment of higher education
among women in the last half-century.** Nonethe-
less, ovarian function declines with age, with peak
fertility occurring in the early 20s and decreasing at
32 years, with rapid subsequent declines in ovarian
reserve from 35 to 38 years.” Gynaecological
diseases that alter conception and successful preg-
nancy, including endometriosis and uterine myoma,
also increase with the cumulative number of ovula-
tions and menstruations. Given the complex inter-
play between these numerous social and biological
factors, when women wish to have children later

BM)
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after marriage, conception and successful pregnancy are more
difficult. Since the first in vitro fertilisation (IVF) baby in the UK
in 1978,* treatment for infertility has improved remarkably over
the last several decades. Infertility treatments typically consist of
either the timing method, artificial insemination with husband’s
semen or assisted reproductive technology (ART), which includes
IVF and intracytoplasmic sperm injection (ICSI)."

In Japan, there has been a decline in the number of births to
about half in the last 40 years, with 1708 643 babies born in
1978 to 918400 babies in 2018. Despite this, approximately 1
in 5.5 Japanese couples opts for infertility treatment and this
number continues to increase.” The highest number of ART
cases in the world is currently yielded in Japan,”* with 447790
cycles and 54 110 neonates—about 1 in 18.1 neonates born in
2016 were conceived via ART treatment.’

While more women are choosing to undergo infertility treat-
ment, balancing infertility treatment with work is affected by
various factors, including demographic, clinical and socioeco-
nomic characteristics.” '°'* Maintaining employment can be
challenging for women undergoing infertility treatments with
regard to physical, mental and economical impacts. Notably,
infertility treatment, especially ART procedures, may require
frequent and sudden clinic visits depending on the individual’s
menstruation cycle—and as such, some women consequently
decide to resign from their work despite continued high expenses
until treatment success.”> Moreover, ART is not covered by
the Japanese National Health Insurance, and this adds further
substantial out-of-pocket expenses.'* The Japanese Government,
Ministry of Health, Labour and Welfare, developed a financial
subsidy programme to help reduce the economical impact on
a specific infertility treatment including examinations." '® As it
varies among local government policies and largely depends on
the contents of applicable procedures, the subsidy programmes
benefit 150000 Japanese yen (JPY) (approximately 1100 British
pounds (GBP), converted with the average exchange rate in
August 2020: 139.3 JPY/GBP) at maximum per one cycle of
an IVF or ICSI, which generally costs JPY300 000-500000
(2200-3600 GBP) in Japan. However, it is also restricted by
frequency of treatments (<6 times), annual household incomes
(<JPY7.3 million, 52 420 GBP) and the age of wife (<42 years).
Thus, as many women receiving infertility treatment continue to
struggle with unavoidable dilemmas in the workplace, an under-
standing of how society can best support working women under-
going infertility treatment is warranted.” '’

To our knowledge, there have been no large-scale epidemio-
logical studies in Asia investigating resignation in female patients
who undergo infertility treatment. The objective of this study was
to clarify the risk factors for resignation in the included popu-
lation. A clearer understanding of these factors may facilitate
public institutions and companies to regulate and improve their
support systems for women undergoing infertility treatments.

MATERIALS AND METHODS

Study population

The Japan-Female Employment and Mental health in ART
(J-FEMA) study, organised in November 2017, isa cross-sectional,
multicentre survey of female patients attending fertility clinics in
Japan and which established a database of factors associated with
infertility treatment in Japan. The study enrolled female patients
aged =20 years who attended the following four fertility clinics:
(1) Sugiyama Clinic Shinjuku in Tokyo (located on Honshu main-
land, capital of Japan, with a population of 14 million residents);
(2) Sugiyama Clinic Marunouchi in Tokyo; (3) Saint Mother

Figure 1  Flow chart of study population included in the analysis.
J-FEMA, Japan-Female Employment and Mental health in Assisted
reproductive technology.

Hospital Infertility Clinic in Fukuoka prefecture (located on
Kyushu island, an urban-suburban area 650 miles southwest of
Tokyo, with a population of 5 million residents) and (4) Takasaki
ART Clinic in Gunma prefecture (located on Honshu mainland,
a suburban-rural area 76 miles north of Tokyo, with a popula-
tion of 2 million residents).'” A total of 1727 female patients
participated in the J-FEMA study between August and December
2018. As illustrated in figure 1, 1369 (79.3%) patients reported
working at the time of initiation of their infertility treatment.
Among these patients, 1075 felt that undergoing infertility treat-
ment was incompatible with work and hence they were included
in the analysis dataset because they were presumed struggling to
stay at work with undergoing infertility treatment.

Questionnaires and variables

The analysis used an anonymous self-administered questionnaire
developed for the study. In this study, those who reported that
they had worked at initiation of infertility treatment and ‘left
the job’ in response to the question ‘why had the patient’s work
status changed after starting infertility treatment (“changed the
job” or “left the job”)’ were defined as resigning from work. The
questionnaire included the following data: age; age at marriage;
age at initiation of ART; educational background; infertility
treatment (duration of infertility and ART experience) and work
environment including company size (<50, 50-999 and =1000
employees), employment type (permanent worker defined no
fixed end date for their employment, non-permanent worker
defined contract and part-time worker, self-employed and other
workers), harassment experience in workplace after starting
infertility treatment (yes or no) and infertility treatment-relevant
support from company (yes or no). Variables were classified
respectively into the following categories: age was categorised as
<35, 35-39 or =40 years; educational background was catego-
rised as university degree or more advanced (‘higher educational
background’) versus other (‘lower educational background’) and
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duration of infertility was categorised as <2 years versus =2
years.

Statistical analyses

Pearson’s %> test was used to describe the age-specific charac-
teristics of patients, and the association between potential risk
factors and employee resignation. The ORs of factors including
resignation after adjustment for patient age, educational back-
ground, duration of infertility, employment type, harassment
experience in workplace after starting infertility treatment and
support from company were analysed using a multivariable
logistic regression analysis (forced entry method). All statistical
analyses were performed with IBM SPSS for Windows (V.25.0;
IBM, Armonk, New York, USA). All probability values for statis-
tical tests were two-tailed, and values of p<0.05 were regarded
as statistically significant.

RESULTS

In the present study, 1075 Japanese female workers who
reported working at the initiation of infertility treatment were
included in the analysis. Mean and SD of age, age at marriage
and age at initiation of ART were 37.5 (4.7), 32.2 (5.0) and 36.9
(8.8) years, respectively. The mean (SD) of infertility duration
was 3.2 (2.7) years.

Demographic characteristics of the study population according
to the patient resignation status are described in table 1. There
was a total of 179 (16.7%) patients who resigned after starting
infertility treatment. Resignation rates were significantly higher
in those who had lower educational background (p<0.01),
had been infertile for =2 years (p<0.01), were non-permanent
workers (p<0.001), had any harassment experience in the work-
place after starting infertility treatment (p<0.01) or had expe-
rienced lack of infertility treatment-relevant support from their
company (p<0.01).

The results of the multivariable analysis of risk factors for
resignation after starting infertility treatment are presented in
table 2. The multivariable-adjusted OR and 95% Cls in those
who had a lower versus higher educational background was 1.58
and 1.07-2.34, respectively. After adjustment, patients who had
been infertile for =2 years showed a significantly higher risk of
resigning (OR 1.82; 95%CI: 1.15 to 2.89) versus those with
shorter duration of infertility. Similarly, OR of resignation in
non-permanent workers was substantially higher at 2.65 (95%
CL: 1.61 to 4.37) compared with that of permanent workers.
Although the association of harassment experience in the
workplace with resignation after starting infertility treatment
approached significance (OR 1.71; 95%CI: 0.98 to 2.99), lack
of company support was associated with a nearly doubled risk of
resignation after starting infertility treatment (OR 1.91; 95% CI:
1.28 t0 2.86).

DISCUSSION

As far as we know, this is the first large-scale study in Asia
to study the risk of resignation in female patients who are
employed at the initiation of infertility treatment. The present
study revealed that over one-sixth of female patients who felt
that infertility treatment was incompatible with work resigned
after starting the treatment despite the continued expense the
treatment requires.”” The resignation rate in our study was
substantially higher than that found previously (15.6% in 2018)
among general female workers of prime working age (25-54
years).'® The mean age of patients at marriage in our study
(32.2 years) was slightly older than that of the general female

population in Japan in 2018 (31.2 years).’ In addition, the mean
age of patients at initiation of ART was 36.9 years. Delivery
by women at an advanced maternal age, which was previously
rare, is no longer uncommon in the recent years.'” However, as
fertility peaks in the early 20s, decreasing at 35-38 years as the
ovarian reserve rapidly decreases,” and the success rate of ART
decreasing further with advanced age,” we reasonably assume
that providing health support to patients undergoing infertility
treatment is worth much attention,”’

Our study revealed that five factors were significantly associ-
ated with resignation in women receiving infertility treatment.
Lower educational background was significantly associated
with resignation. Several studies have shown that lower educa-
tion and female gender are strong predictors of long-term sick-
ness absence and resignation.”' Additionally, Cheng et al** also
reported that lower educational attainment yields higher levels
of job insecurity, while those who have professional attainments
were found to have the lowest levels of job insecurity. In our
study, although no significant difference was observed in the age
at marriage between those with lower and higher educational
attainment, factors such as age and age at initiation of ART, as
well as duration of infertility, cost of infertility treatment, non-
permanent worker and self-employed and others were signifi-
cantly higher in those with lower education. By contrast, annual
salaries of both patient and partner and the infertility treatment-
relevant support from the patient’s company were significantly
lower in those with lower education (online supplemental table
1). In contrast to trends seen in higher educated patients,*° this
deduction may be explained by multiple factors, including lack
of knowledge and consequent delayed access to infertility treat-
ment and poor career-orientation*’ due to the lower educational
background—although this is speculative because the reasons of
resignation might not be always simple. However, education is
a key dimension of socioeconomic position and a higher level of
education provides knowledge, skills, values and attitudes that
are likely to support healthier choices and protect one’s self from
job loss.**

In this study, it was found that longer duration (=2 years)
of infertility was also significantly associated with resignation.
Although longer durations of treatment might allow for more
opportunities for resignation due to the longer period of obser-
vation, infertility is in itself a risk factor for adverse pregnancy
outcomes, and longer durations of infertility are associated with
greater risk.”’ As longer duration to conceive has been robustly
associated with greater distress,”® *° the interactions between
emotional and physical problems associated with infertility treat-
ment are complex and likely to be compounded by the difficulties
of combining work, treatment and associated job insecurity.”’ In
addition, the initial eagerness to seek treatment may diminish
over time, with patients having more likely to consider the idea
of infertility as a reality.”® Female workers who have been infer-
tile for =2 years might already have a higher risk for resignation
at the time of the diagnosis of infertility.® The National Insti-
tute of Clinical Excellence guidelines propose an immediate IVF
cycle for those meeting formal criteria providing that duration of
regular unprotected intercourse is longer than 2 years.”’ Consid-
ering age and success rates, patients may tend to focus more on
their infertility treatment rather than staying at work.

Non-permanent workers resigned from work have significantly
higher rates than permanent employees. Based on the Survey on
Employment Trends conducted by the Japanese Government in
2018, the average (SD) of proportion of non-permanent female
workers is 53.4% (14.1) in Japan.'® The higher proportion of
permanent workers in our study might be considered because of
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Table 1 Demographic characteristics of the study population by resignation status in those who had worked at initiation of infertility treatment
and felt that infertility treatment was incompatible with work
Number (%)
Variables categories Total Not resigned Resigned Resignation rate (%) P value*
N 1018 839 (78.0) 179 (16.7) 16.7
Age (years)
<35 274 (27.3) 225 (27.2) 49 (27.4) 17.9 0.97
35-39 358 (35.6) 293 (35.5) 65 (36.3) 18.2
=40 373 (37.1) 308 (37.3) 65 (36.3) 17.4
Age at marriage (years)
<35 587 (66.2) 473 (65.3) 114 (69.9) 19.4 0.21
35-39 215 (24.2) 184 (25.4) 31 (19.0) 14.4
>40 85 (9.6) 67 9.3) 18 (11.0) 21.2
Age at initiation of ART (years)
<35 216 (31.7) 168 (30.2) 48 (38.1) 22.2 0.23
35-39 266 (39.0) 221 (39.7) 45 (35.7) 16.9
>40 200 (29.3) 167 (30.0) 33 (26.2) 16.5
Educational backgroundt
Higher 544 (53.8) 468 (56.2) 76 (42.5) 14.0 <0.01
Lower 468 (46.2) 365 (43.8) 103 (57.5) 22.0
Duration of infertility (years)#
<2 304 (31.6) 267 (33.8) 37 (21.5) 12.2 <0.01
>2 659 (68.4) 524 (66.2) 135 (78.5) 20.5
ART experience
No 262 (26.1) 217 (26.2) 45 (25.3) 17.2 0.79
Yes 743 (73.9) 610 (73.8) 133 (74.7) 17.9
Company size at the initiation of infertility treatment (employees)
<50 219 (32.6) 162 (32.7) 57 (32.4) 26.0 0.67
50-999 231 (34.4) 166 (33.5) 65 (36.9) 28.1
>1000 221 (32.9) 167 (33.7) 54 (30.7) 244
Employment type at the initiation of infertility treatment
Permanent worker§ 475 (70.6) 374 (74.7) 101 (58.7) 21.3 <0.001
Non-permanent worker§ 99 (14.7) 54 (10.8) 45 (26.2) 455
Self-employed and others 99 (14.7) 73 (14.6) 26 (15.1) 26.3
Harassment experience in workplace due to infertility treatment
No 889 (90.7) 743 (92.1) 146 (84.4) 16.4 <0.01
Yes 91 9.3) 64 (7.9 27 (15.6) 29.7
Infertility treatment-relevant support from company9
Yes 401 (42.2) 347 (44.5) 54 (31.4) 13.5 <0.01
No 550 (57.8) 432 (55.5) 118 (68.6) 215

*Pearson’s x” test.

tEducational background: university and graduate school as ‘higher educational background’; and junior high school, high school and junior college/technical school/university

dropout as ‘lower educational background'.
+The median duration of infertility.

§Permanent worker defined no fixed end date for their employment; non-permanent worker defined contract and part-time worker; self-employed and other worker.
9linfertility treatment-relevant support including, but not limited to, reduction in work-hours, hours-leave and flexible working style.

ART, assisted reproductive technology.

treatment cost and flexibility in work life-treatment balance, and
not everyone can undergo infertility treatment, especially ART
treatment. Therefore, patients who undergo infertility treatment
tend to be permanent workers and they may be over-represented
in this study. However, our findings are in accordance with prior
study showing the risk for sick leave in shift workers compared
with scheduled workers.'? Suga et al’° previously reported that
non-regular employees more frequently changed their occupa-
tions five times more than regular employees do; part-time and
short-term contract employees were 12 times more likely to have
occupation changes. Non-permanent workers have substantially
more barriers to taking the frequent or sudden leaves of absence
that are frequently required during infertility treatment while

still being engaged in their jobs.”® Temporary agency work is
considered a more unfavourable employment status than those
with permanent work arrangements and has been associated
with precarious labour and life situations.’’ In contrast, perma-
nent workers may opt to continue working out of economic
necessity,’” as well as a fear that job security at a similar pay and
position might not be wholly guaranteed on returning to work
after childbearing.’> A reduction of fertility after job loss is one
of the many difficulties women face when re-establishing their
careers.”® Workplace structures that provide a choice of working
styles for women wanting to conceive or give birth should cater
to non-permanent staff.”’
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Table 2  Associations with resignation after starting infertility
treatment in those who had worked at initiation of infertility treatment
who felt that infertility treatment was incompatible with work

Multivariable OR (95%

Variables categories cn* P value
Age (years)

<35 1.00

35-39 0.81 (0.50 to 1.33) 0.41

=40 0.87 (0.53 t0 1.43) 0.58
Educational backgroundt

Higher 1.00

Lower 1.58 (1.07 to 2.34) 0.02
Duration of infertility (years)+

<2 1.00

>2 1.82 (1.1510 2.89) 0.01
Employment type at the initiation of infertility treatment

Permanent worker§ 1.00

Non-permanent worker§ 2.65 (1.61 to 4.37) <0.001

Self-employed and others 1.23 (0.70 to 2.15) 0.47
Harassment experience in workplace due to infertility treatment

No 1.00

Yes 1.71 (0.98 to0 2.99) 0.06
Infertility treatment-relevant support from company9|

Yes 1.00

No 1.91(1.28 t0 2.86) <0.01

Further information regarding the characteristics of patients subanalysed by
educational background are shown in online supplemental table 1.

*Each OR was adjusted for all other variables in the table.

tEducational background: university and graduate school as ‘higher educational
background’; and junior high school, high school and junior college/technical
school/university dropout as ‘lower educational background'.

$The median duration of infertility.

§Permanent worker defined no fixed end date for their employment; non-permanent
worker defined contract and part-time worker; self-employed and other worker.
flinfertility treatment-relevant support including, but not limited to, reduction in
work-hours, hours-leave and flexible working style.

Although significantly more women who resigned from their
work reported an experience of harassment at the workplace,
this association, though approaching statistical significance, did
not remain significant after a multivariable analysis. In our study,
1 in 11 patients experienced harassment in their workplace
during infertility treatment. This was lower than that reported
in ‘Pregnancy and Maternity-Related Discrimination and Disad-
vantage: Experiences of Mothers’, published by the government
of the UK, in which 20% of mothers experienced harassment
or negative comments related to pregnancy or flexible working
from their employer and/or colleagues.’* Chan et al'® reported
that gender-based workplace bullying is experienced by nearly
40% of general female employees. However, our study showed
that one-third of those who felt harassment eventually resigned
from work, which was much higher than the 17.1% resignation
rate in female workers in a general population in 2018."®

Another identified risk factor for resignation investigated in
this study is the lack of employer support for patients. Those
who had not received support from their company had a signifi-
cantly higher risk of resignation compared with those who felt
adequately supported. Most patients who undergo infertility
treatment have anxiety about the uncertainty in their future.”’
Infertility distress has been previously observed to be higher in
unemployed women, women with difficulty in taking time off
work and women who paid for treatment expenses by them-
selves.”® In addition to clinical emphasis to improve service

delivery and to assess the need for psychological counselling,
larger social contexts and social science frameworks will also be
important.>® Formalised infertility treatment leave programmes
may be important to stabilise working conditions and promote
an understanding among all workers of the necessity of such
programmes in the workplace.’’

Most importantly, job displacement reduces average fertility.
Fertility decline has been strongly associated with unemploy-
ment increase—a relationship that remains significant at all
ages.”” Difficulties experienced in combining treatment and
work suggest that increased support is needed and hence must
be considered. In the past seven decades, the total fertility
rate (TFR) was reduced to half, with global TFR decreasing
to 2.4." As replacement level fertility is essential to maintain
population size in high-income countries,’ ” infertility has been
recognised by WHO as a critical public health issue. Although
many countries have prompted various pronatal policies such
as fertility subsidies, childcare allowances and fertility-related
pension schemes in the hope of boosting fertility rates,*® none
of these policies directly promotes earlier age at childbearing.*
In Japan, TFR has been in a similar decline, decreasing to just
1.42 in 2018’; the number of births in 2018 was 918400 and
this figure continued to fall to fewer than 900000 in 2019—the
lowest level since Japan’s Vital Statistics survey in 1899.° One
in 5.5 Japanese couples has encountered problems with fertility
requiring examination and treatment.® ° Although several poli-
cies and guidelines have been enacted in Japan in an attempt
to reverse these trends, they have focused almost exclusively on
general healthcare, maternity care, prenatal and perinatal health
management and child-care."* ** Establishing and improving
social systems including, but not limited to, the alleviation of
family income restriction for subsidisation that enables infertile
women, regardless of educational level and employment type,
to pursue lifestyles conducive to childbearing, while actively
working is a pressing issue. Specific workplace policies, guidance
for supervisors and flexibility in fertility clinic times due to the
requirement of sudden and frequent leaves for numerous tests
and treatments would significantly help employees during their
treatment and would greatly reduce the psychological distress,
thereby potentially influencing physical health and treatment
outcomes.”’

The strength of the present study investigating factors of
infertility treatment associated with resignation from work was
its comprehensive survey design, widely conducted in female
patients attending fertility clinics. The large sample size allowed
us to robustly examine the associations of infertility-related and
work-related factors with regard to resignation after adjustment
of multiple clinically and socially relevant confounders despite
some missing data. Nonetheless, several limitations warrant
discussion. First, the J-FFEMA study was based on a self-reported
questionnaire without face-to-face interviews or diagnoses by
clinical specialists. Thus, it was susceptible to recall or infor-
mation bias, and the possibility that patients might have misun-
derstood the meanings of questions or misremembered their
responses cannot be entirely ruled out. However, the association
between infertility treatment and resignation is likely not to have
been overestimated as our study population excluded those who
failed to answer questions regarding being subject to harassment
or receiving support from their company. Second, reasons for
resignation are likely complex and multifactorial, and not solely
due to infertility treatment. Although some workers may have
not been forced to resign, this was not explored in the question-
naire and, therefore, the association between infertility treatment
and resignation might be overestimated in this case. However,
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is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

given that other unexplored positive factors, such as partner
income and family support may help women to better balance
infertility treatments and work, we do not expect this limita-
tion to drastically affect the trends identified in our analysis. In
future studies, more structured questions using other tools such
as dynamic-response surveys may provide further clarity to these
important questions.

In conclusion, one-sixth of female patients who felt that
infertility treatment was incompatible with work resigned from
work after starting infertility treatment despite ongoing treat-
ment expenses. Risk factors related to educational background,
infertility duration and work situation were identified as signifi-
cantly associated with resignation in female workers attending
fertility clinics. Further longitudinal and prospective studies are
warranted to more comprehensively understand the association
between infertility treatment and work life. This understanding
will facilitate and secure a healthy work life for patients under-
going infertility treatment.
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Abstract

Background: In Japan, 55.5% of breast cancer survivors (BCSs) are of working age, so various perspectives
regarding return to work (RTW) after cancer diagnosis need to be considered. Therefore, this study aimed to clarify
the risk factors for resignation and taking sick leave (SL) among BCSs in continued employment at the time of
diagnosis.

Methods: A web-based retrospective cross-sectional survey was conducted on BCSs using data from a 2018
Japanese national research project (Endo-Han) commissioned by the Ministry of Health, Labour and Welfare of
Japan. The subjects were women aged 18-69 years who had been diagnosed with breast cancer for the first time
at least 1 year previously. The risk factors for resignation and taking SL after breast cancer diagnosis, including age
at diagnosis, education level, cancer stage, surgery, chemotherapy, radiotherapy, employment status, and
occupational type, were then analyzed using a logistic regression model.

Results: In total, 40 (14.9%) of 269 BCSs quit their jobs at least 1 year after being diagnosed with breast cancer. The
results of the multivariable analysis indicated that lower education level (odds ratio [OR]: 3.802; 95% confidence
interval [Cl]: 1.233-11.729), taking SL (OR: 2.514; 95%Cl: 1.202-5.261), and younger age at diagnosis (OR: 0.470;
95%Cl: 0.221-0.998) were predictors of resignation. Of 229 patients who continued working, SL was taken by 72
(31.4%). In addition, undergoing surgery was found to be a predictor of taking SL (OR: 8.311; 95%Cl: 1.007-68.621).

Conclusions: In total, 40 (14.9%) of 269 BCSs quit their jobs at least 1 year after being diagnosed with breast
cancer. The results of this study indicated that younger age, lower education level, and taking SL were predictors of
resignation after breast cancer diagnosis.
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Background

The number of breast cancer survivors (BCSs), along
with their 5-year survival rates, continue to rise steadily
in Japan because of early detection and advances in
treatment [1]. As breast cancer survival rates have
increased, issues surrounding the quality of life (QOL) of
BCSs, including palliative care, mental health, and em-
ployment, have received more attention [2-5]. In 2015,
approximately 55.5% of the 83,959 BCSs in Japan
belonged to a working age group, typically defined as
20—64 years old [6]. As the number of working women
has been increasing in Japan [7], it is expected that more
working-age women will be diagnosed with breast can-
cer in the near future, following trends seen in Western
countries [8—10]. In Japan, it seems there has been more
interest in striking a balance between cancer treatment
and work [11]. In 2016, the Japanese government
amended the Cancer Control Act (this law sets out a
duty for employers to strive to keep cancer survivors
[CSs] working) and published guidelines outlining sup-
port for individuals undergoing therapy during working
life to aid employers in providing better support to
employees with cancer, similar to the Netherlands [11].

Maintaining employment after breast cancer diagnosis
remains an important issue for not only BCSs and their
families, but also employers and society [12]. Previous
studies suggest that maintaining employment after breast
cancer diagnosis is affected by three primary domains:
personal factors (e.g., age, sex, education), clinical factors
(e.g., cancer site, cancer stage), and work-related factors
(e.g., company size, social support resources) [9, 12, 13].
Return to work (RTW) after cancer diagnosis is undoubt-
edly challenging for a variety of reasons, including physical
symptoms (e.g., cancer-related fatigue, pain, hair loss, nau-
sea) [14]; however, unemployment (not working) after
breast cancer diagnosis has also been shown to reduce
QOL [2-4], and previous studies have found that BCSs
are more likely to be unemployed [15, 16]. As a contribut-
ing factor, breast cancer has been shown to be associated
with long RT'W times, as well as a lower cumulative RTW
rate, compared with individuals with gastric or female
genital cancer [17].

Moreover, predictors of work resignation (quitting work)
among BCSs include contract or part-time work, with these
types of workers demonstrating higher odds of resignation
compared with regular and full-time workers [18]. How-
ever, the relationship between resignation and treatment
modality or individual factors has not been fully clarified,
and less attention has been paid to predictors of resignation
and sick leave (SL) among BCSs in Japan. In Japan,
BCSs who remain on SL often seem to experience
financial difficulties because after using up their paid
leave, they only receive more than 60% of their salary
as a sickness allowance during SL [19].

Page 2 of 9

Given this background, the objective of this study was
to clarify the predictors of resignation and SL among
BCSs in continued employment. Clarifying these predic-
tors could be expected to aid health care providers in
supporting CSs who continue to work, and to provide
evidence that assists physicians, health care staff, and
employers in establishing and improving work support
systems for BCSs [20].

Methods

Study participants

A web-based retrospective cross-sectional survey was
conducted on BCSs using data from a 2018 Japanese
national research project (Endo-Han) commissioned by
the Ministry of Health, Labour and Welfare (MHLW) of
Japan. The project developed a questionnaire asking for
information about the following factors: age at time of
diagnosis; education level; cancer stage; treatment, includ-
ing surgery, cancer chemotherapy, and radiotherapy; em-
ployment status and type (permanent vs. non-permanent
work); occupational type (office worker vs. non-office
worker); and history of SL use and resignation. Women
aged 18-69years who had been diagnosed with breast
cancer for the first time at least 1 year previously were eli-
gible for participation. On January 17-18, 2018, an online
questionnaire (in Japanese) was sent via e-mail to 4968
BCSs (age range: 18—69 years) who had registered with
the commercial cancer panel Macromill (www.macromill.
com/global/index.html). The reward for answering was in
the form of points according to the number of questions
answered; these points could then be redeemed as cash or
exchanged for items.

The inclusion criteria were female sex, age 18-69
years, and first breast cancer diagnosis occurring at least
1year previously. Participants who had been diagnosed
with breast cancer within the past 1 year or > 121 months
(1-10years after the date of breast cancer diagnosis)
(n =138), were not working at the time of breast cancer
diagnosis (n = 45), had missing data (n = 2), had a history
of cancer other than breast cancer (n =28), or provided
unclear answers regarding SL (n=33) were excluded
(Fig. 1). Finally, 269 respondents were subjected to ana-
lysis. The response rate (10.4%; 515/4968 breast cancer
patients) was relatively low. However, this response rate
was almost similar to that observed in a previous study
using the same research company [20]. Subgroup ana-
lyses of predictors of SL excluded 40 patients who
resigned without taking SL. Patients who reported con-
tinuing to work after breast cancer diagnosis without
taking any time off and those reporting RTW following
diagnosis after taking time off using annual paid vacation
allowance (annual leave) were classified into the “no SL”
group, whereas patients who reported RTW after taking
time off for recuperation using SL, unscheduled absences,
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BCSs registered in the cancer panel (n=4,968)

v

Met the inclusion criteria for BCSs (n=515)

least 1 year prior to enrollment)

(female sex, age 18-69 years, diagnosis of breast cancer at

Excluded: BCSs diagnosed with breast cancer within the past 1 year

or >121 months before enrollment (n=138)

BCSs diagnosed 12—120 months before enrollment (n=377)

Excluded: BCSs not working at the time of diagnosis (n=45), BCSs

with missing data concerning work status (n=2)

BCSs who were working at the time of breast

cancer diagnosis (n=330)

Excluded: BCSs diagnosed with another cancer prior to breast

cancer diagnosis (n=28)

n=302

»| Excluded: BCSs missing data on SL (n=33)

analyzed (n=269)

Respondents for whom the risk factors for resignation were

e

Excluded from the sub-analysis: Resigned (n=40)

v

Respondents for whom the risk factors for SL were

analyzed (n=229)

Fig. 1 Flowchart of patient enrollment. BCS, breast cancer survivor; SL, sick leave

or leaves of absence due to insufficient annual paid vac-
ation time were classified into the “SL” group.

The following terms are generally defined as follows in
Japan: RTW: returning to the workforce, resignation:
leaving a job, SL: after workers use up their paid leave,
this generally becomes known as SL; during SL, em-
ployees are paid >60% of their usual remuneration by
their health insurance in accordance with the Labor
Standards Act of Japan [19].

Statistical analysis

Risk factors for resignation were analyzed after classify-
ing the patients into continued employment vs. resigna-
tion groups. The chi-squared test and multiple logistic
regression analysis were performed with the following
covariate independent variables: age at time of diagnosis
(median: <47 vs. >47years), educational attainment
(higher education level [i.e., university, graduate school]
vs. lower education level [i.e., high school, vocational
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school, junior college]); cancer stage (early [0, I] vs. ad-
vanced [II-IV]); surgery (yes/no); cancer chemotherapy
(yes/no); radiotherapy (yes/no); employment status (per-
manent vs. nonpermanent [i.e., contract, temporary,
other]); occupation type (office work vs. non-office
work); and SL (yes/no). The dependent variable was con-
tinued employment vs. resignation. Multiple logistic re-
gression analysis including all variables was performed
to analyze the risk factors for resignation.

In a sub-analysis of the continued employment
group, risk factors for taking SL were explored after
classifying the patients into no SL vs. SL groups. To
analyze the risk factors for SL, the chi-squared test
and multiple logistic regression analysis including all
variables were performed using the above covariate
independent variables, with SL (yes/no) as the
dependent variable. Data were analyzed using SPSS
Statistics for Windows ver. 25 (IBM Corp. Armonk,
NY, USA), with significance for all tests set at p<
0.05. The need for informed consent was waived in
line with ethical guidelines in medical and health re-
search involving human subjects in Japan [21]. This
study was approved by the Juntendo University Eth-
ics Review Committee (Approval No. 2018042). The
medical ethics committee of Juntendo University in-
formed us that informed consent was not required
because the previously existing data were anonymous
and impossible to concatenate; therefore, no associ-
ated correspondence table is provided, in accordance
with national guidelines [21].

Results

Of the 269 BCSs analyzed, 40 (14.9%) resigned from
their jobs after being diagnosed with cancer (Table 1).
Median age at the time of cancer diagnosis was 46.0
years (range: 19-69; age <47 years (n=143 [53.2%]);
age: 247 years (n=126 [46.8%]). Mean duration from
breast cancer diagnosis to the date of the survey was
55.9 months (approximately 4.5 years). In addition, 73
BCSs (27.1%) had a higher education level, and 163
(60.6%) had early-stage cancer. Regarding treatment
methods, 250 (92.9%), 199 (74.0%), and 174 (64.7%)
BCSs had experienced surgery, cancer chemotherapy,
and radiotherapy, respectively. Regarding occupation
type, 117 (43.5%) and 160 (59.5%) BCSs were perman-
ent and desk workers, respectively, and 95 (35.3%)
had taken SL.

As shown in Table 2, multivariable logistic regression
analysis regarding risk factors for resignation identified
significant odds ratios (ORs) for the following three fac-
tors: lower education level (OR: 3.802; 95% confidence
interval [CI]: 1.233-11.729; p =0.020), taking SL (OR:
2.514; 95%CI: 1.202-5.261; p = 0.014), and age > 47 years
(OR: 0.470; 95%CI: 0.221-0.998).
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Of 229 BCSs who had not resigned (at 1year after
diagnosis), 72 (31.3%) took SL because of cancer treat-
ment (Table 3). Multivariable analysis regarding the risk
factors for taking SL demonstrated significance only for
surgery (OR: 8.311; 95%CIL: 1.007-68.621; p = 0.049), as
shown in Table 4.

Discussion

To the best of our knowledge, other than Saito et al.
[18], who carried out a cross-sectional study (n = 105)
that investigated work-related as opposed to clinical
factors (e.g., cancer stage, surgery), this is the first
study to investigate predictors of job resignation and
SL among BCSs in Japan. We found that 14.9% of the
BCSs in this study quit their jobs at least 1year after
being diagnosed with breast cancer. In addition, the
post-cancer diagnosis resignation rate differed signifi-
cantly according to education level, cancer stage, and
occupational type. A systematic review reported that
CSs were more likely to be unemployed than were
healthy controls (33.8% vs. 15.2%, respectively; pooled
relative risk: 1.37, 16], which suggests that developed
countries support CSs to avoid potentially high num-
bers of resignations [20]. The resignation rate (14.9%)
of BCSs in this study was lower than that reported in
the previous systematic review [16]. Endo et al. [20]
reported that resignation rates were quite low among
total cancer in Japan (12.4%), where it is very difficult
and uncommon for employers to fire employees. The
Labor Contract Act of Japan states the following: “A
dismissal shall, if it lacks objectively reasonable
grounds and is not considered to be appropriate in
general societal terms, be treated as an abuse of right
and be invalid” [20].

This study found that age at diagnosis, lower edu-
cation level, and taking SL were predictors of resig-
nation after breast cancer diagnosis; predictors of
taking SL were limited to having undergone sur-
gery. We therefore speculated that being highly ed-
ucated or taking SL might be confounded by being
able to access the SL scheme for workers at larger
companies easily, as the SL system is better estab-
lished in larger than in smaller companies [20].
Since the results from this study might depend on
the availability of SL, the relationship between the
length of SL or the work environment and resigna-
tion after breast cancer diagnosis should be studied
in the future.

Regarding predictors of resignation after breast cancer
diagnosis, first, our findings indicated that younger BCSs
resigned more frequently than their older counterparts,
in accordance with previous studies that argue that
young BCSs have a higher risk of losing paid employ-
ment because breast cancer and its associated treatment
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Table 1 Basic characteristics of the analyzed respondents (n = 269)

Variable Resigned Not resigned (n = 229) p-value

(n=40)
n (%) n (%)

Age at time of diagnosis, y
<47 26 (65.0) 117 (51.1) 0.104
247 14 (35.0) 112 (48.9)

Education level
Higher (university, graduate school) 4 (10.0) 69 (30.1) 0.007**
Lower (high school, vocational school, junior college) 36 (90.0) 160 (69.9)

Cancer stage
Early (0, ) 18 (45.0) 145 (63.3) 0.029*
Advanced (II-IV) 22 (55.0) 84 (36.7)

Surgery
No 1(25) 18 (79 0325
Yes 39 (97.5) 211 (92.1)

Chemotherapy
No 9 (22.5) 61 (26.6) 0.582
Yes 31 (77.5) 168 (73.4)

Radiotherapy
No 17 (42.5) 78 (34.1) 0303
Yes 23 (57.5) 151 (65.9)

Type of employment
Permanent 17 (42.5) 100 (43.7) 0.891
Non-permanent 23 (57.5) 129 (56.3)

Occupation type
Office work 17 (42.5) 143 (62.4) 0.018*
Non-office work 23 (57.5) 86 (37.6)

Sick leave
No 17 (42.5) 157 (68.6) 0.001%**
Yes 23 (57.5) 72 (314)

*<0.05, ** <0.01

are often more aggressive at a younger age, suggesting
that young BCSs may experience more severe long-term
adverse effects, including those that are work-related (or
related to substance of work) [22, 23]. In addition, older
people may have more knowledge and technology re-
lated to the companies and work compared with youn-
ger people [16, 20]. Our data suggest that older BCSs
may be more reticent to resign, given the typical age-
associated difficulties in finding new employment. How-
ever, Fantoni et al. [24] reported that older age was asso-
ciated with difficulty continuing work and a higher risk
of unemployment. Further studies exploring the reasons
behind resignation are therefore warranted.

Second, patients with lower compared with higher
educational attainment were found to be at higher risk
for resignation. This finding is consistent with previous

studies of non-Asian populations [12, 25-28]. However,
a comparison of resignation rates with studies from
other countries warrants careful consideration, given the
important differences in socioenvironmental factors, in-
cluding the widely differing regulation of medical leave
provision by national systems and the availability of
company-based health care resources [29]. In addition,
income has been shown to be correlated with education
level: lower income has been found to be associated with
an increased likelihood of resignation and unemploy-
ment among BCSs [12, 25, 30-32]. Furthermore, educa-
tional attainment is likely related to occupation type,
with less educated individuals more likely to be working
in physically demanding jobs such as manual labor [33].
A MHLW survey in Japan found that people with lower
education levels were more likely to have physically
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Table 2 Univariable and multivariable logistic regression analysis regarding risk factors for resignation
Univariable Multivariable
OR (95% Cl) p-value OR (95% ClI) p-value
Age at time of diagnosis, y <47 (n=143) 1 (ref) 1 (ref)
247 (n=126) 0.563 (0.279-1.132) 0.107 0470 (0.221-0.998) 0.050*
Education level Higher (university, graduate school) (n=73) 1 (ref) 1 (ref)
Lower (high school, vocational school, 3.881 (1.330-11.325) 0.013 3.802 (1.233-11.729) 0.020*
junior college) (n=196)
Cancer stage Early (0, ) (n=163) 1 (ref) 1 (ref)
Advanced (II-1V) (n=106) 2.110 (1.071-4.158) 0.031 1.989 (0.875-4.518) 0.101
Surgery No (n=19) 1 (ref) 1 (ref)
Yes (n=250) 3.327 (0.432-25.649) 0.249 3.115 (0.357-27.154) 0.304
Chemotherapy No (n=70) 1 (ref) 1 (ref)
Yes (n=199) 1.251 (0.563-2.777) 0.583 0.923 (0.345-2.468) 0873
Radiotherapy No (n=95) 1 (ref) 1 (ref)
Yes (n=174) 0.699 (0.353-1.385) 0.304 0.746 (0.345-1.611) 0455
Type of employment Permanent (n=117) 1 (ref) 1 (ref)
Non-permanent (n=152) 1.049 (0.532-2.068) 0.891 0.655 (0.306-1.402) 0276
Occupation type Office work (n=160) 1 (ref) 1 (ref)
Non-office work (n = 109) 2.250 (1.138-4.447) 0.020 1.898 (0.906-3.973) 0.089
Sick leave No (n=174) 1 (ref) 1 (ref)
Yes (n=95) 2.950 (1.485-5.859) 0.002 2.514 (1.202-5.261) 0.014*
* <0.05
Table 3 Basic characteristics of patients who did not resign after breast cancer diagnosis (n =229)
Sick leave No sick leave p-value
n (%) n (%)
Age at time of diagnosis, y <47 37(51.4) 80 (51.0) 0.951
247 35 (48.6) 77 (49.0)
Education level Higher (university, graduate school) 19 (26.4) 50 (31.8) 0.403
Lower (high school, vocational 53 (73.6) 107 (68.2)
school, junior college)
Cancer stage Early (0, 1) 39 (54.2) 106 (67.5) 0.052
Advanced (II-IV) 33 (45.9) 51(325)
Surgery No 1(14) 17 (10.8) 0.015*
Yes 71 (986) 140 (89.2)
Chemotherapy No 16 (22.2) 45 (28.7) 0.306
Yes 56 (77.8) 112 (68.6)
Radiotherapy No 25 (34.7) 53 (33.8) 0.886
Yes 47 (65.3) 104 (66.2)
Employment status Permanent 26 (36.1) 74 (47.1) 0118
Non-permanent 46 (63.9) 83 (52.9)
Occupation type Office work 39 (54.2) 104 (66.2) 0.080
Non-office work 33 (45.8) 53 (33.8)

*<0.05
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Table 4 Univariable and multivariable logistic regression analysis regarding risk factors for taking sick leave
Univariable Multivariable
OR (95% ClI) p-value OR (95% ClI) p-value

Age at time of diagnosis, y <47 (n=117) 1 (ref) 1 (ref)

247 (n=112) 0983 (0.562-1.717) 0.951 0.777 (0.432-1.396) 0.398
Education level Higher (university, graduate school) 1 (ref) 1 (ref)

(n=69)

Lower (high school, vocational school, 1.303 (0.700-2.429) 0.404 1.202 (0.624-2.316) 0.583

junior college) (n=160)
Cancer stage Early (0, 1) (n=145) 1 (ref) 1 (ref)

Advanced (II-IV) (n = 84) 1.759 (0.993-3.114) 0.053 1.545 (0.818-2.919) 0.180
Surgery No (n=18) 1 (ref) 1 (ref)

Yes (n=211) 8621 (1.125-66.099) 0.038 8311 (1.007-68.621) 0.049%
Chemotherapy No (n=61) 1 (ref) 1 (ref)

Yes (n=168) 1.406 (0.731-2.706) 0.307 0.969 (0.454-2.069) 0.935
Radiotherapy No (n=78) 1 (ref) 1 (ref)

Yes (n=151) 0.958 (0.533-1.724) 0.886 0.884 (0.467-1.672) 0.704
Employment status Permanent (n = 100) 1 (ref) 1 (ref)

Non-permanent 1.577 (0.889-2.800) 0.120 1.373 (0.751-2.508) 0.303

(n=129)
Occupation type Office work (n = 143) 1 (ref) 1 (ref)

Non-office work (n = 86) 1.660 (0.939-2.935) 0.081 1457 (0.793-2.677) 0225

* <0.05

demanding jobs such those in the hospitality and whole-
sale and retail trade industries [34]. Employees with
more physically demanding jobs such as manual labor
and blue-collar work are more susceptible to resignation
[12, 25, 28, 35, 36]. Petersson et al. [37, 38] reported that
higher education level was related to greater dedication
to work, and that RTW was earlier in patients who val-
ued their work more highly.

Third, our results indicated that the risk of resignation
was substantially higher among BCSs who took SL after
breast cancer diagnosis than among those who did not.
These findings are consistent with previous studies that
showed a correlation between length of SL and RTW,
with longer SL making RTW and continued employ-
ment more difficult [39, 40]. Conversely, Azarkish et al.
[27] found no relationship between taking SL and job
loss. Longer SL is reported to be associated with more
invasive treatment, advanced breast cancer, and eco-
nomic deprivation, all of which are factors related to un-
employment [25, 40, 41].

Regarding predictors of taking SL, our findings indi-
cated that BCSs who had undergone surgery took SL
more frequently than those who had undergone nonsur-
gical interventions. The distinction between BCSs who
undergo surgery and those who do not suggests a rela-
tion to cancer stage (early or advanced) because almost
all BCSs undergo surgery, except for those with stage IV
cancer, in which distant metastasis is apparent. Previous

studies have reported that breast cancer surgery is asso-
ciated with SL lasting 1 month or longer [42, 43], and
that the median duration of hospitalization among BCSs
in Japan is about 6.79-10.37 days [44]. Surgical treat-
ment may result in challenging sequelae, including scar
pain, fatigue, lymphedema, and reduced range of motion,
particularly in the arm and chest region; these symptoms
increase the time to RTW and are related to unemploy-
ment [45]. Wennman-Larsen et al. [46] reported that
arm morbidity shortly after surgery affected 10% of
BCSs, and that 60% of these patients were on SL; SL was
linked to arm morbidity, axillary clearance, and strenu-
ous work posture. More invasive surgery is also related
to more advanced breast cancer, which leads to more se-
vere sequelae and longer SL [41]. Petersson et al. [47]
proposed that various side effects related to surgery im-
pair work capacity and lead to longer SL in occupations
requiring strenuous work postures.

This study did have some limitations. First, recall bias
is possible given the nature of the self-report question-
naire design. In particular, as cognitive function may be
adversely affected by some forms of treatment, some of
the respondents may have been unable to remember
when they had been diagnosed with breast cancer or to
report how their work had changed after diagnosis. Sec-
ond, this study was affected by survivorship bias, a form
of selection bias, as BCSs who died before completing
the questionnaire were excluded. Because BCSs who had
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been diagnosed with breast cancer within 1 year prior to
participation in this study were excluded, we speculate
that the resignation rate among BCSs was underesti-
mated because of the death of patients who had left their
jobs soon after diagnosis, especially in cases of
advanced-stage disease. In addition, younger patients
may have felt more comfortable than older patients
given the online delivery and design of the survey. Third,
SL systems depend on their company rules, so it might
be difficult to discuss the risk factors of resignation more
strictly. However, as the number of days of annual paid
leave is stipulated by the Labor Standards Act [19], and
the SL process after using up annual paid leave is com-
mon among all Japanese companies, it seems that there
is less effect on the risk of SL among BCSs among differ-
ent companies. Fourth, the response rate was relatively
low (10.4%) because a response was required within 2
days of receiving the questionnaire. It might be possible
to increase the response rate by extending the response
period. Finally, the sample size was small because a large
number of respondents were ultimately excluded from
analysis; further large-scale investigations are required to
corroborate our results.

As a future task, while we provided little clinical impli-
cations based on the findings of this research, a pro-
spective cohort study (such as an RTW intervention
study) involving working BCSs in Japan is needed to
clarify the association between clinical factors (symp-
toms) and work-related factors among BCSs.

Conclusion

This study investigated the risk factors for resignation
and taking SL after breast cancer diagnosis in Japan. The
results indicated that 14.9% of the women diagnosed
with BC from the January 17-18, 2018 registry and who
were employed at the time of diagnosis quit their job at
least 1 year after diagnosis. Younger age at breast cancer
diagnosis, a lower education level, and taking SL were
identified as predictors of resignation after breast cancer
diagnosis, while surgery was associated with the highest
risk of taking SL.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-021-10168-2.

Additional file 1. A working condition questionnaire for breast cancer
survivors

Abbreviations
BCSs: Breast cancer survivors; CSs: Cancer survivors; QOL: Quality of life;
RTW: Return to work; SL: Sick leave

Acknowledgements
Not applicable.

Page 8 of 9

Authors’ contributions

KM contributed to the study conception, data analysis, and drafting of the
manuscript. ME designed the research, obtained funding, acquired the data,
drafted the manuscript, and revised the text critically. YI, YU, HO, GM, YY, GD,
YT, ST, TT, KN, KH, MS, and AK designed the questionnaire, collected the
data, and reviewed the manuscript critically. All authors have read and
approved the final manuscript for submission and attest to the validity and
legitimacy of the data and their interpretation.

Funding

This study was funded by a grant from the MHLW of Japan (Research Grant
(Gan-taisaku-ippan-012 to Motoki Endo). The funder had no role in study
design, data collection and analysis, decision to publish, or preparation of
the manuscript.

Availability of data and materials

The datasets analyzed during the current study are not publicly available. In
addition, due to security aspects, data can be analyzed only in a safe place.
Researchers may contact the corresponding Author for questions concerning
the data.

Ethics approval and consent to participate

This study was approved by the Juntendo University Ethics Review
Committee (Approval No. 2018042). The medical ethics committee of
Juntendo University informed us that informed consent was not required
because the previously existing data were anonymous and impossible to
concatenate; therefore, no associated correspondence table is provided, in
accordance with national guidelines [21].

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflicts of interest.

Author details

'Department of Hygiene, Public Health, and Preventive Medicine, Showa
University, Tokyo, Japan. “Department of Public Health, Juntendo University
Faculty of Medicine, Tokyo, Japan. *Department of Hygiene, Kitasato
University School of Medicine, Sagamihara, Kanagawa, Japan. “Department of
Palliative Medicine, Juntendo University Graduate School of Medicine, Tokyo,
Japan. “Department of General Medicine Juntendo University, Tokyo, Japan.
Department of Obstetrics and Gynecology, Juntendo University Faculty of
Medicine, Tokyo, Japan. 7Department of Psychiatry, Tokyo Women’s Medical
University School of Medicine, Tokyo, Japan. ®Department of Chemotherapy
and Palliative Care, Tokyo Women's Medical University Hospital, Tokyo, Japan.
“Department of Breast Oncology, Juntendo University School of Medicine,
Tokyo, Japan.

Received: 19 March 2020 Accepted: 5 January 2021
Published online: 14 January 2021

References

1. Matsuda TAW, Marugame T, loka A, Tsukuma H, Sobue T. Monitoring of
Cancer Incidence in Japan - Survival 2006-2008 Report (Center for Cancer
Control and Information Services, National Cancer Center, 2016) population-
based survival of cancer patients diagnosed between 1993 and 1999 in
Japan: a chronological and international comparative study. Jpn J Clin
Oncol. 2016;41:40-51.

2. Timperi A, Ergas |, Rehkopf D, Roh J, Kwan M, Kushi L. Employment status
and quality of life in recently diagnosed breast cancer survivors. Psycho-
Oncology. 2013,;22(6):1411-20.

3. Muliira RS, Salas AS, O'Brien B. Quality of life among female Cancer
survivors in Africa: an integrative literature review. Asia Pac J Oncol
Nurs. 2017;4(1):6-17.

4. Schmidt ME, Scherer S, Wiskemann J, Steindorf K. Return to work after
breast cancer: The role of treatment-related side effects and potential
impact on quality of life. Eur J Cancer Care (Engl). 2019 Jul,28(4):e13051.
https://doi.org/10.1111/ecc.13051. Epub 2019 Apr 29.

5. Aziz NM. Cancer survivorship research: state of knowledge, challenges and
opportunities. Acta Oncol. 2007;46(4):417-32.

- 217 —



Mitsui et al. BMC Public Health

~

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2021) 21:138

Cancer Information Service NCC, Japan: Cancer registry and statistics. 2015.
Ministry of Internal Affairs and Communications J: Statistics Japan. 2016.
Mehnert A. Employment and work-related issues in cancer survivors. Crit
Rev Oncol Hematol. 2011;77(2):109-30.

Tamminga SJ, de Boer AG, Verbeek JH, Frings-Dresen MH. Return-to-work
interventions integrated into cancer care: a systematic review. Occup
Environ Med. 2010,67(9):639-48.

Ministry of Health Law, and Welfare, Japan.: Report of Japanese goverment
comittee for work support among Japanese cancer survivors "Gankanja
keikensya no syurousien no arikata ni kansuru kentoukai houkokusyo" (in
Japanese). 2014.

Guideline for supporting balance between treatment and work at workplace
[https//www.mhlw.go jp/stf/seisakunitsuite/bunya/0000115267.html].

van Muijen P, Weevers NL, Snels IA, Duijts SF, Bruinvels DJ, Schellart AJ,
van der Beek AJ. Predictors of return to work and employment in
cancer survivors: a systematic review. Eur J Cancer Care (Engl). 2013;
22(2):144-60.

Clarke TC, Christ SL, Soler-Vila H, Lee DJ, Arheart KL, Prado G, Caban-
Martinez A, Fleming LE. Working with cancer: health and employment
among cancer survivors. Ann Epidemiol. 2015;25(11):832-8.

Feuerstein M. Work and Cancer survivors. Springer. 2011. https://www.
springer.com/gp/book/9780387720401.

Grinshpun A. Unemployment following breast cancer diagnosis: a
population-based study. Breast (Edinburgh). 2018;44:24-8.

de Boer AG, Taskila T, Ojajarvi A, van Dijk FJ, Verbeek JH. Cancer survivors
and unemployment: a meta-analysis and meta-regression. JAMA. 2009;
301(7):753-62.

Endo M, Haruyama Y, Takahashi M, Nishiura C, Kojimahara N, Yamaguchi N.
Returning to work after sick leave due to cancer: a 365-day cohort study of
Japanese cancer survivors. J Cancer Surviv. 2016;10(2):320-9.

Saito N, Takahashi M, Sairenchi T, Muto T. The impact of breast cancer on
employment among Japanese women. J Occup Health. 2014;56(1):49-55.
Labor Standards Act. 1949. http://www japaneselawtranslation.go.jp/law/
detail/?id=2236&vm=_&re=

Endo M, Muto G, Imai Y, Mitsui K, Nishimura K, Hayashi K. Predictors of post-
cancer diagnosis resignation among Japanese cancer survivors. J Cancer
Surviv. 2020;14(2):106-13. https;//doi.org/10.1007/511764-019-00827-0. Epub
2019 Nov 13.

Ministry of Health LaW, Japan: Ethical guidelines for medical and health
research involving human subjects in Japan Hito wo taisyotosuru
igakukeikennkyuunikansuru rinrishishin (in Japanese). 2017.

Paalman CH, van Leeuwen FE, Aaronson NK, de Boer AG, van de Poll-Franse
L, Oldenburg HS, Schaapveld M. Employment and social benefits up to 10
years after breast cancer diagnosis: a population-based study. Br J Cancer.
2016;114(1):81-7.

Bloom JR, Stewart SL, Napoles AM, Hwang ES, Livaudais JC, Karliner L,
Kaplan CP. Quality of life of Latina and euro-American women with ductal
carcinoma in situ. Psychooncology. 2013;22(5):1008-16.

Fantoni SQ, Peugniez C, Duhamel A, Skrzypczak J, Frimat P, Leroyer A.
Factors related to return to work by women with breast cancer in northern
France. J Occup Rehabil. 2010;20(1):49-58.

Wang L, Hong B, Kennedy S, Chang Y, Hong C, Craigie S, Kwon H,
Romerosa B, Couban R, Reid S, et al. Predictors of unemployment after
breast Cancer surgery: a systematic review and meta-analysis of
observational studies. J Clin Oncol. 2018;36(18):1868-79.

Lindbohm ML. Early retirement and non-employment after breast cancer.
Psycho Oncol. 2014;23(6):634-41.

Azarkish F, Mirzaii Najmabadi K, Latifnejad Roudsari R, Homaei Shandiz F.
Factors related to return to work in women after breast Cancer in Iran. Iran
Red Crescent Med J. 2015;17(9):e19978.

Taskila T, Lindbohm ML. Factors affecting cancer survivors' employment and
work ability. Acta Oncol. 2007;46(4):446-51.

Sampere M, Gimeno D, Serra C, Plana M, Martinez JM, Delclos GL, Benavides
FG. Organizational return to work support and sick leave duration: a cohort
of Spanish workers with a long-term non-work-related sick leave episode. J
Occup Environ Med. 2011;53(6):674-9.

Blinder V, Patil S, Eberle C, Griggs J, Maly RC. Early predictors of not
returning to work in low-income breast cancer survivors: a 5-year
longitudinal study. Breast Cancer Res Treat. 2013;140(2):407-16.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

45.

46.

47.

Page 9 of 9

Basic Survey on Wage Structure

gakureki,nennreikaikyuu kigyoukibobetutingin [https://www.mhlw.gojp/
toukei/itiran/roudou/chingin/kouzou/z2018/d1/03.pdf].

Drolet M, Maunsell E, Brisson J, Brisson C, Masse B, Deschénes L. Not
working 3 years after breast cancer: predictors in a population-based study.
J Clin Oncol. 2005;23(33):8305-12.

Amir Z, Brocky J. Cancer survivorship and employment: epidemiology.
Occup Med. 2009;59(6):373-7.

Ministry of Health LaW: Number of hired employees by industry, sex,
occupational career and educational level. 2009.

Spelten E, Sprangers MAG, Verbeek JHAM. Factors reported to influence the
return to work of cancer survivors: a literature review. Psycho-Oncology.
2002;11(2):124-31.

Carlsen K, Dalton S, Diderichsen F, Johansen C. Risk for unemployment of
cancer survivors: A Danish cohort study. Eur J Cancer. 2008;44(13):1866-74.
Petersson L-M. How do women value work shortly after breast cancer
surgery and are their valuations associated with being on sick leave? J
Occup Rehabil. 2013;23(3):391-9.

Wolvers MDJ, Leensen MCJ, Groeneveld IF, Frings-Dresen MHW, De Boer
AGEM. Predictors for earlier return to work of cancer patients. J Cancer
Surviv. 2018;12(2):169-77.

Endo M, Haruyama Y, Muto G, Kiyohara K, Mizoue T, Kojimahara N,
Yamaguchi N. Work sustainability among male Cancer survivors after
returning to work. J Epidemiol. 2018;28(2):88-93.

Amir Z, Moran T, Walsh L, Iddenden R, Luker K. Return to paid work after
cancer: a British experience. J Cancer Surviv. 2007;1(2):129-36.

Arfi A, Baffert S, Soilly A-L, Huchon C, Reyal F, Asselain B, Neffati S, Rouzier R,
Héquet D. Determinants of return at work of breast cancer patients: results
from the OPTISOINSO1 French prospective study. BMJ Open. 2018;8(5):
€020276.

Jagsi R. Treatment decisions and employment of breast cancer patients:
results of a population-based survey. Cancer. 2017;123(24):4791-9.

Kotani H. The investigation study using a questionnaire about the
employment of Japanese breast cancer patients. Jon J Clin Oncol. 2018;
48(8):712-7.

Ministry of Health Law, and Welfare, Japan: Overview of patient surveys.
https://www.mhlw.go jp/toukei/saikin/hw/kanja/17/d1/03.pdf. 2017.
Zomkowski K, Cruz de Souza B, Pinheiro da Silva F, Moreira G, de Souza
Cunha N, Sperandio F. Physical symptoms and working performance in
female breast cancer survivors: a systematic review. Disabil Rehabil. 2018;
40(13):1485-93.

Wennman-Larsen A. Arm morbidity and sick leave among working women
shortly after breast cancer surgery. Eur J Oncol Nurs. 2013;17(1):101-6.
Petersson L-M, Vaez M, Nilsson M, Saboonchi F, Alexanderson K, Olsson M,
Wennman Larsen A. Sickness absence following breast cancer surgery: a
two-year follow-up cohort study. Scand J Caring Sci. 2018;32(2):715-24.
https://doi.org/10.1111/5¢s.12502. Epub 2017 Oct 19.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

o fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

A BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

- 218 —



Advance Publication

INDUSTRIAL HEALTH

Received: October 7, 2021
Accepted: January 4, 2022

J-STAGE Advance Published Date: January 12, 2022

- 219 —



Characteristics of COVID-19 infection clusters occurring among workers in

several Asia-Pacific countries

COVID-19 INFECTION CLUSTERS IN WORKPLACES

Mila TEJAMAYA'!, Wantanee PHANPRSIT?, Jiwon KIM?, Feng-Jen TSAI*, Go MUTO?, Derek
MILLER®, Alex REGINALD’, Nelia GRANADILLOS?, Carmela CAPULE’, Marina Bt
ZAINAL FARID', Yu-wen LIN'!, Jihoon PARK!?, Ruey-Yu CHEN'3, Kyong Hui LEE'4,
Jeongim PARK'®, Haruo HASHIMOTO'®, Haesong KWON!7, Chungsik YOON'8, Chantana
PADUNGTOD', Elsye As SAFIRA”, Dong-Uk PARK?"

"Faculty of Public Health, University of Indonesia, Indonesia

2Department of Occupational Health and Safety, Faculty of Public Health, Mahidol University,
Thailand

3Department of Environmental Health, Korea National Open University, Republic of Korea
“Ph.D. program in Global Health and Health Security, Taipei Medical University, Taiwan
SDepartment of Hygiene, Kitasato University School of Medicine, Japan

D Miller Consultancy, New Zealand

"Christian Medical College, Vellore, India

80ccupational Safety and Health Center, Republic of the Philippines

°Industrial Hygienists Association of the Philippines, Republic of the Philippines
%Malaysian Industrial Hygiene Association, Malaysia

"Department of Public Health, Fu-Jen Catholic University, Taiwan

12National Institute of Chemical Safety, Ministry of Environment, Republic of Korea
13School of Public Health, Taipei Medical University, Taiwan

4“The 65th Medical Brigade, U.S. Army, United States

1

- 220 —



SDepartment of Environmental Health Sciences, Soonchunhyang University, Korea
!*Hashimoto Occupational Safety and Hygiene Consulting, Japan

"Changjo Industrial Safety and Health, Republic of Korea

Department of Environmental Health Sciences, Institute of Health and Environment, Graduate
School of Public Health, Seoul National University, Republic of Korea

YDivision of Vector-borne Diseases, Department of Disease Control, Ministry of Public Health,
Thailand

*’Indonesian Industrial Hygiene Association, Indonesia

The authors #1-5 contributed equally to this work as the first author.

*Correspondence: Prof. Dong-Uk Park

Department of Environmental Health, Korea National Open University
86, Daehak-ro, Jongno-gu, Seoul, Korea 03087

E-mail: pdw545@gmail.com TEL: +82-2-3668-4707

- 221 —



Abstract

The types of workplaces and occupations with coronavirus 2019 (COVID-19) clusters
vary between countries and periods. We aimed to characterize major occupational groups with
mass outbreaks of COVID-19 infections in several Asia-Pacific countries. Data on the major
occupations or workplaces reporting COVID-19 cases in workplaces from January 2020 to July
2021 was collected from industrial hygiene professionals in nine countries. The proportion of
workers accounted for 39.1 to 56.6% of the population in each country. The number of workers
covered in the national statistics varies among nations based on their definition of a worker. None
of the countries examined here have systematically collected occupational data on COVID-19
illnesses and deaths classified by type of industry, occupation, or job. Most countries experienced
COVID-19 clusters among health and social care workers (HSCW) in hospitals or long-term care
facilities. The types of occupations or workplaces with virus clusters in some participating
countries included prisons, call centers, workplaces employing immigrants, garment facilities,
grocery stores, and the military, which differed among countries, except for a few common
occupations such as HSCW and those populated by immigrants. Further study is necessary in

order to seek ways to control infection risks, including revisions to industrial-health-related laws.

Keywords: COVID-19, Infection, Asian Network of Occupational Hygiene (ANOH),

Occupation virus cluster, Workplace
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INTRODUCTION

Since the coronavirus 2019 (COVID-19) pandemic emerged in China in December 2019,
the number of infection cases has significantly varied among countries and over time. Most
countries have experienced waves of mass COVID-19 infections based on their geographical
location, differences in weather conditions and local environments, and public health policy.

Globally, specific workplaces have become centers of COVID-19 outbreaks: call centers
in the Philippines; meat processing plants in the U.S., Germany, Ireland, and Canada; and nursing
homes in all countries'™. Even when the risk of infectious disease, including COVID-19, does
not originate in the workplace, workers infected outside the workplace can transmit a virus to co-
workers. Individual workers and workplaces with environments vulnerable to viral infection can
be a source of potential mass transmission. Workplaces can play an essential role in spreading a
disease®. Understanding the wide range of occupations that could be exposed to infection or
disease due to the work activities involved is vital for planning risk management and worker
communication. Nevertheless no country has systematically collected occupational data on
COVID-19-induced illnesses and deaths classified by type of industry or occupation, even though
daily statistics on the incidence and death rate of COVID-19 cases have been officially reported®.
COVID-19 statistics usually show the number of confirmed cases classified by region, sex, and
age—but the occupational factors associated with COVID-19 risk remain elusive. With the
ongoing COVID-19 epidemic, there is a pressing need to characterize the role of the workplace in
disease transmission, especially regarding the variety of work tasks that could promote the spread
of infectious disease”®. Given that a resurgence can occur at any time, information about the
mass outbreaks of COVID-19 that have been experienced in respective countries needs to be
shared and discussed in order to ensure that such outbursts are not repeated.

Occupational health (OH) professionals have intimate experience of the impact of work

4
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on the health of workers, in circumstances such as this COVID-19 pandemic. The primary aim of
OH is to protect workers’ health from hazardous agents generated in workplaces. The Asian
Network for Occupational Hygiene (ANOH) is the scientific association among OHs from 17
Asia-Pacific countries. A total of 22 board members along with the president generally decide on
key efforts including education, conferences, and academic activities, etc. We believe that the
views of ANOH board members would, hence, be particularly appropriate for evaluating the
effects of this pandemic on workers in the context of health and work.

This study aims to compare major occupational groups with COVID-19 mass outbreaks
and to share information useful for infection control by summarizing and providing an overview
of COVID-19 clusters in workplaces in different countries. Our results can be used to help devise
countermeasures against COVID-19 infection risk and protect workers from infection risk in

workplaces.

SUBJECTS AND METHODS

Participating countries and COVID-19 data collection

International professional bodies within the Asian Network of Occupational Hygiene
(ANOH) were accessed to collect information about COVID-19 mass outbreaks among
workers®. The patterns and scales of COVID-19 infections as of July 31, 2021 differ among the
16 ANOH member countries (Table 1). OHs, including ANOH board members in nine of these
countries, voluntarily participated in this study to characterize COVID-19 infection clusters
occurring in workplaces. Those who joined as authors have great industrial hygiene experience at
academic institutions or in the governmental and industry sector.

The incidence of and death rates due to COVID-19 infection among ANOH member

countries, including the countries participating in this study, were cited from the WHO website as
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of July 31, 2021 (https://covid19.who.int/). We examined national COVID-19 statistics from each

country to determine whether they were classified by occupational characteristics such as
standardized industry classification (SIC) and occupational classification (SOC), as is done with

the classification of industrial accidents.

(TABLE 1 HERE)

Collection of the major occupational groups with COVID-19 outbreaks

This study was undertaken using research-designed standardized forms to collect major
occupational groups or workplaces with COVID-19 lusters. These standardized means for
collecting the information or data from participating countries have been detailed elsewhere®.
The standardized tables used in this study were open-ended and shared and updated via email or
other forms of telecommunication among the authors. The information contained in these tables
was provided, reviewed, and discussed by the authors for ensuring the accuracy of the

information. The critical information gathered and discussed is as follows;

o The proportion of workers within the population based on the definition of an employee in
each country

o The five most frequently-reported occupations or jobs or workplaces with a mass outbreak
of COVID-19 in each country. First, we collected the numbers of occupational clusters if
there is nation-level statistics classified by occupational factors. If there were no such
nation-level statistics, authors representing in each country were asked to subjectively
evaluate relative ranking of occupations, jobs and workplaces with the clusters within
country. This qualitative ranking of clusters was made specifically by authors’ subjective
evaluation of clusters occurring workplaces based on the information reported by either

media or health authority etc. COVID-19 clusters in the workplace were compared and

6
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summarized as of July 31, 2021.

o Major risk factors for causing mass outbreaks. Authors in each country were asked to list
qualitatively key factors causing COVID-19 infection clusters in workplaces or among jobs
in terms of basic preventive ways of mitigating the risk of virus infection such as
engineering control including ventilation, the provision of personal protective equipment
(PPE)

Focus groups constitute a research or evaluation method applied by OH experts for the
purpose of collecting qualitative or quantitative data related to virus clusters occurring in
workplaces through interactive and directed discussions not only within a country, but also
among countries”. Authors in each country were asked to list key qualitative factors causing
COVID-19 infection clusters in workplaces or among jobs in terms of basic preventive means of
mitigating the risk of virus infection, such as engineering control including ventilation and the
provision of PPE. We attempted to ensure that the qualitative assessment methods and results
were as reliable and scientific as possible by requiring the co-authors to reach consensus through
discussion within each country and to engage in consultations with an ANOH member industrial

hygiene society.

RESULTS AND DISCUSSION

Proportion of workers in the population

The percentage of workers accounted for in the overall population ranged from 39.1 to
56.6% (Table 2). The definition of a worker varies among countries, but generally excludes the
self-employed. Most of the workers who have short-term or one-off employment contracts
mediated by platform businesses, or the “gig economy”, are often excluded from the labor

protections offered to conventional employees. According to Heymann et al. (2020)’s analysis of
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the database of legislative guarantees for paid leave for personal illness in 193 UN member states
during the COVID-19 pandemic, 58% of them lacked provisions to ensure that self-employed and

gig economy workers have access to paid sick leave benefits'?.

(TABLE 2 HERE)

Major occupations with cluster outbreaks of COVID-19 by country

We found that types of occupations or job groups occurring in workplaces were both
different and similar among countries (Table 3). This result is only a qualitative ranking of
occupations, jobs, and workplaces with clusters without the exact numbers and can only be
compared within a given country because of the lack of national COVID-19 statistics classified
by occupational factors. We discuss here the types of occupations or workplaces with the most

frequently reported mass outbreaks of COVID-19 in each country.

(TABLE 3 HERE)!"-!?

Health and social care workers (HSCW)

Most of the countries studied reported experiencing COIVD-19 clusters among HSCW,
which may be similar worldwide. It has been well-known that HSCWs are among the groups
most vulnerable to infectious disease, including COVID-19. Since COVID-19 first emerged in
China in December 2019, most studies have continued to report cluster outbreaks in hospitals and
various types of social-welfare-related facilities—including senior care facilities, psychiatric
hospitals, long-term care facilities, and nursing homes'> %,

COVID-19 statistics worldwide demonstrate a particular severity among individuals

residing in long-term care facilities. More than 40 percent of all reported COVID-19 deaths in the

U.S. have occurred in nursing homes'®). The spread of infection may have originated from staff,
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possibly before they displayed apparent symptoms, and contributed to the extensive spread of
COVID-19 in nursing homes'?. There is a possibility that they could be a source of COVID-19
infections and mass infections as they continue to commute, while patients hospitalized in
welfare-related hospitals pose relatively lower risks of virus transmission since they were tested
prior to admission.

A shortage of PPE, long exposure to large numbers of infected patients, inadequate
training on infection prevention and control, and exposure to unrecognized COVID-19 patients
have been the most prominent determining causes'® ') Any recognition that the hospital is not
only a service space for patients to be cared for and treated, but also a workplace where HSCW

should be able to work safely and without risks to their health, is rare*?).

Detention, correctional facilities, and prisons

Mass clusters of COVID-19 in prisons were reported in the Republic of Korea. The
highest number of new daily COVID-19 cases came in late December 2020 at a corrections and
detention center in South Korea. Virus transmissions tied to the detention center marked the
single-largest outbreak incident, triggering concerns that the prison could become a new cluster
of infections'?. This result is in agreement with COVID-19 outbreaks in prisons and jails
reported in China, the U.S., and elsewhere?!?®. One study using U.S. state and federal prison
data found COVID-19 infection rates five times higher in prisoners than in the general public?.
Inadequate ventilation systems, limited PPE availability, overcrowding, poor health services, and
a large proportion of individuals susceptible to COVID-19 are vital factors that have led to the
spread of infection. In addition, their architectural and structural characteristics make prisons
potential epicenters for infectious disease. Throughout the world, prisons have been regarded as a

perfect environment for the spread of infection* 2.
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Migrant workers

Three countries reported mass clusters of COVID-19 among migrant workers; the
Republic of Korea, Taiwan, Malaysia and Thailand®®. Our results are in agreement with existing
studies reporting that poor living and working conditions, including cramped workers’
dormitories and unsanitary conditions, led to the rapid transmission of infection of COVID-19
among migrant workers?”. The United Nations High Commissioner for Refugees (UNHCR)
reports millions of refugees and migrants in camps and detention centers worldwide®®. A
significant number of these migrants are low- or semi-skilled workers who live in conditions that
feature social overcrowding and inadequate hygiene*®. On top of that, they have few labor rights,
which impacts their capacity to reject poor or dangerous working conditions. Similarly, they are
less likely to complain about poor working conditions and actualize their occupational health and
safety rights and entitlements®”. Their living conditions and overcrowding in dormitories could
provide an environment vulnerable to infection, such as through the mingling of residents in
common areas and shared facilities, including toilets and recreational, cooking, and dining areas.
In addition, many essential workers employed in precarious jobs with low pay and poor job
security are immigrants or migrant workers, which can increase their susceptibility to social and

health inequities®® 3V,

Call centers

Mass outbreaks at call centers among the participating countries were reported only in
the Republic of Korea. Consistent cluster outbreaks have appeared at call centers throughout the
country from the beginning of the pandemic, resulting in an attack rate of 43.5% (95% CI 36.9—
50.4%)*. Most of these employees had worked without face masks being continuously engaged
in phone calls through headsets within an enclosed space. Call centers are known for their poor

working conditions, a lack of influence by employees, high job demands, often being crowded,
10

- 229 —



lacking ventilation, having workers close by, and generating contaminated body fluids through
the response to calls. These outbreaks demonstrate how a high-density work environment can be-
come a potential source and site for intensive transmission and spread of COVID-19 infection.
Most large companies and governmental bodies maintain own their call centers, and they vary

widely in terms of the work environment and employment status provided to workers.

Retail and grocery

Workers employed at the largest logistics center for online retailers in several countries
have contracted COVID-19 (Table 3). Retail establishments have been reported to be linked to
COVID-19 outbreaks among both employees and customers, indicating that the infection risk is
higher in relatively crowded stores visited by lower-income customers®?. Large logistics centers
and warehouses are generally used as spaces where products and parcels are sorted, loaded, and
delivered nationwide. Logistics maintains both room-temperature warehouses and low-
temperature storage facilities, which can be conducive environments for viral contamination. PPE
such as helmets, goggles, gloves, and shoes was reportedly shared by multiple employees in
Korea, facilitating the spread of COVID-19. Moreover, multiple firms shared a logistics center.
Grocery store employees have also been at high risk for developing infections. Lan et al. (2020)
found that 20% of grocery store workers in the U.S. tested positive for COVID-19**. Factors that
increase their risk include encountering a high volume of customers (who may or may not have
been wearing masks, especially in the early days of the pandemic) and the inability to social

distance.

Garment

COVID-19 cluster outbreaks occurred among readymade garment (RMG) workers in

both India and Indonesia. An overcrowded working environment in a small space was a

11
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significant factor. COVID-19 infection may be closely with the nature of the RMG workplace,
characterized by unhygienic and unsafe working environments, hazardous conditions in factories,
and a lack of safety equipment, has led to health vulnerabilities among RMG workers in South
and Southeast Asia®>. In Indonesia, even though there was no official statement from the
government about an outbreak in the garment industry, local online news claimed that
inconsistency in health protocol implementation, including the wearing of face masks, has caused
COVID-19 transmission in the garment industry in Klaten®®. Garment factory workers, along
with wholesale market vendors, large-scale construction workers, migrant laborers, and HSCW,
are among the occupations reported to have a major cluster of infections in India. These
outbreaks have been sporadically highlighted in the mass media but confirmed official reports are

largely lacking.

Other jobs or workplaces with COVID-19 clusters

COVID-19 clusters among other occupations and essential workers, including military
personnel, teachers, religious workers, transportation workers, factory workers, and quarantine
hotel workers, have been reported in public facilities or either one or two countries studied (Table
3). This study summarizes that COVID-19 clusters are likely to occur in workplaces and
occupations where workers remain in enclosed, crowded settings and at factories that
accommodate company dormitories. Some of the outbreaks that occurred among workplaces and
jobs may be due to an outbreak in other communities outside the workplace. The number of
confirmed virus cases and type of occupations or workplaces with clusters may vary greatly
between countries due to differences in the level of national prevention measures and actions
taken against COVID-19, the quality of the public health system, and features of industries and
jobs.

The COVID-19 pandemic is changing the paradigm regarding high-risk occupations.
12

- 231 —



Several types of jobs or professions in the manufacturing, services, and construction industry that
have not been traditionally regarded as at a high risk for industrial accidents have been vulnerable
to infections like COVID-19. No country maintains nation-level statistics regarding infection
biohazard-caused diseases classified by occupational factors, making it impossible to compare
high infection risk occupations among countries®).

The main limitation in listing the major jobs or workplaces with relatively the most
COVID-19 patients within each country is that they cannot be directly compared among countries
due to the lack of international COVID-19 statistics classified by occupational factors, unlike in
the case of internationally standardized industrial accident statistics. The type of jobs or
workplaces with virus clusters and major factors causing infection clusters can differ depending
on the circumstances and response capacity of the country or workplace and the pandemic period.
In addition, the references used to evaluate and list the type of jobs or workplaces and major
factors causing COVID-19 clusters were not fully cited due to difficulties such as language
barriers and lack of acceptance as journal references. International collaborate studies often might
have these inherent limitations. Nonetheless, this study provides the opportunity to describe
significant occupations and workplaces with the most frequent COVID-19 virus clusters by

country, albeit informally.

Conclusions

Types of jobs and workplaces where cluster outbreaks frequently occurred were different
among countries, except for certain common professions or groups such as HSCW and
immigrants. There are high-risk occupational factors for COVID-19 regardless of the type of
occupation or workplace: dense work environments with a lack of ventilation, residing in
dormitories without proper distancing rules, inadequate infection control measures, and shortage

of essential PPE supplies. Types of jobs or workplaces with clusters may vary greatly between
13
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countries due to differences in the level of national prevention measures and actions taken against
COVID-19, the quality of the public health system, and features of industries and jobs. This study
recommends that COVID-19 infection statistics should be classified by standardized occupational
variables to allow them to be compared among countries. Further study is necessary in order to

seek ways to control infection risks, including revisions to industrial-health-related laws.
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Table 1. Incidence of and death rate for COVID-19 infections as of July 31, 2021

Country Cumulative inciden.ce rate Cumulative fata%ity
(/100,000 populations) (/100,000 populations)

Australia 132.0 3.6
China® 8.2 0.4

Hong Kong 159.9 2.8
India® 2,290.9 30.7
Indonesia® 1,246.6 34.4
Japan® 722.5 12.0
Malaysia® 3,384.7 27.4
Mongolia 5,037.6 24.9
New Zealand® 52.1 0.5
Republic of Korea” 386.9 4.1
Republic of the Philippines” 1,442.6 25.3
Singapore 1,108.7 0.6

Sri Lanka 1,442.2 20.5
Taiwan” 65.7 3.3
Thailand® 855.7 7.0
Vietnam 145.0 1.2

Note: The data on infected patients in China includes those in Hong Kong and Taiwan in the WHO counting system.

®The data for Hong Kong and Taiwan was obtained from Worldometer website (https://www.worldometers.info/coronavirus/).

YParticipating countries in this study.
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Table 2. General statistics for workforces based on the definition of employees each country

Inclusion of

Country lati Number of employees Inclusion of latf .
(year cited) Population (Proportion, %) the self-employed platform business

y ? workers®
India (2020) 1,028,610,000 402,235,000 (39.1) No No
Indonesia (2020) 275,825,067 128,454,184 (46.6) No No
Japan (2020) 125,620,000 66,460,000 (52.9) Yes Yes
Malaysia (end of 2019) 32,730,000 15,073,400 (46.1) Yes No
New Zealand (2020) 5,112,300 2,734,000 (53.4) No No
Republic of Korea (2019) 51,779,000 27,088,000 (52.3) No No
Republic of the Philippines (2020) 109,480,590 45,332,000 (41.4) Yes Yes
Taiwan (2020) 23,570,000 11,520,000 (48.9) Yes Yes
Thailand (2019) 66,558,935 37,702,701 (56.6) No No

2Connecting consumers with contractors (or workers) through online platform businesses to perform tasks, also known as the gig

economy.
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ABSTRACT

Background: Despite the lack of official COVID-19 statistics, various workplaces and occupations have
been at the center of COVID-19 outbreaks. We aimed to compare legal measures and governance
established for managing COVID-19 infection risks at workplaces in nine Asia and Pacific countries and to
recommend key administrative measures.

Methods: We collected information on legal measures and governance from both general citizens and
workers regarding infection risks such as COVID-19 from industrial hygiene professionals in nine
countries (Indonesia, India, Japan, Malaysia, New Zealand, Republic of the Philippines, Republic of Korea,
Taiwan, and Thailand) using a structured questionnaire.

Results: A governmental body overseeing public health and welfare was in charge of containing the
spread and occurrence of infectious diseases under an infectious disease control and prevention act or
another special act, although the name of the pertinent organizations and legislation vary among
countries. Unlike in the case of other traditional hazards, there have been no specific articles or clauses
describing the means of mitigating virus risk in the workplace that are legally required of employers,
making it difficult to define the responsibilities of the employer. Each country maintains own legal
systems regarding access to the duration, administration, and financing of paid sick leave. Many workers
may not have access to paid sick leave even if it is legally guaranteed.

* Corresponding author. Department of Environmental Health, Korea National Open University, 86, Daaffnehak-ro, Jongno-gu, Seoul, 03087, Republic of Korea.

. E-mail address: pdw545@gmail.com (D.-U. Park).
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Conclusion: Specific legal measures to manage infectious disease risks, such as providing proper personal
protective equipment, education, engineering control measures, and paid sick leave are recommended to
be stipulated in Industrial safety and health-related acts.

© 2021 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Countries around the globe have implemented national pre-
vention and response systems for COVID-19, including lockdowns,
multiple levels of social distancing, different types of legal mea-
sures, and so on, focusing on containing the risk of virus in various
public facilities. Typically, social activities, workplaces, and hospital
facilities involving indoor mass gatherings and frequent contact
have accounted for the largest portion of confirmed outbreaks. The
primary interventions against COVID-19 in most countries seemed
to focus on the prevention of community infection, and the
development of policies to control infection in the workplace or by
occupation has been relatively neglected. Approximately 18.4%
(26.7 million) of all workers in the United States are employed in
occupations where exposure to disease or infection occurs at least
once per month [1].

Workplaces are one of the major places at the center of COVID-19
outbreaks around the world, including call centers in Republic of the
Philippines; meat-processing plants in the United States, Germany,
Ireland, and Canada; as well as nursing homes in all affected coun-
tries (which are especially vulnerable to infection) [2,3]. These out-
breaks underscore the importance of physical proximity (density),
ventilation, hygiene, and sanitary installations in workplace as de-
terminants of risk during a pandemic. In the wake of the worldwide
spread of COVID-19, characterizing the contribution of workplaces to
disease transmission has become a crucial public health measure,
especially given the variety of work tasks that could promote the
spread of infectious disease and the contribution of workplace set-
tings in the spread of viruses observed in previous epidemics or
pandemics [4,5]. Considering the crowded environment common in
many workplaces, not only individual workers but also the work-
place itself can be a source of potential mass transmission.

In the Republic of Korea, as of February 2021, nearly 61% of new
mass cluster infections were reported from workplaces with
crowded and closed environments in terms of people, space, and
ventilation [6], even though it was not the incidence within a
specified period of time. The workplace is a key locus for public
health interventions that could protect both workers and the
communities they serve. To our knowledge, no study has reported
on the legal measures enacted in occupational safety and health
acts, even though there are a number of studies reporting on out-
breaks in certain occupations or workplaces [7,8]. Protecting the
health and safety of workers is a prerequisite to maintain economic
activity without requiring confinement and/or lockdown measures.
The aims of this study are to provide an overview of legal measures
and governance for managing COVID-19 infection risk and pro-
tecting workers from it in selected Asia and Pacific countries and to
recommend key occupational health and safety elements that all
employers should implement to mitigate infection risk as a general
obligation of employers.

2. Materials and methods
2.1. Participating countries

We accessed international networks of occupational hygiene
professionals for this study. Among the 17 member countries of the

Asian Network of Occupational Health(ANOH), representatives of
the nine countries, namely Indonesia, India, Japan, Malaysia, New
Zealand, Republic of the Philippines, Republic of Korea, Taiwan and
Thailand, voluntarily participated in the study. There were no
particular scientific criteria for their selection. Some of the ANOH
board members who designed this study and developed the
structured questionnaire were invited to respond to this stan-
dardized form and collaborate in this international study. They are
either the current or former president of an industrial hygiene so-
ciety in the participating countries and are mainly from academic
institutions and the governmental and industry sector. The infor-
mation from each country was systematically collected, reviewed,
and discussed to ensure the accuracy of the information and finally
integrated into the results of this study.

2.2. Legal acts and governance for controlling COVID-19 infection
risk

The legal acts and governmental structures that have been
implemented in each country to control COVID-19 infection risk
were collected and compared. Governmental bodies and acts to
protect citizens and workers from infectious disease were also
examined and compared according to the level of law. In particular,
specific clauses stipulated in acts requiring employers to protect
workers, including infected and potentially infected workers, from
infectious diseases are listed. Using a structured questionnaire, we
collected legal measures and governance frameworks intended for
preventing and controlling infectious disease risks such as COVID-
19. Standardized forms were developed to collect qualitative in-
formation related to the management of infectious diseases such as
COVID-19, focusing on the presence of legal measures and type of
government authorities dealing with legislation. Key information
collected and discussed is as follows:

e The presence of infectious disease controls related to acts

e Governmental bodies and structures for the control of infec-
tious disease, and cooperation among them

o The presence of an article stipulating the control of infectious
disease in industrial safety and health-related acts

e The presence of legal articles to protect the job security of
workers from COVID-19 risks

Standardized tables with respondent instructions were sent to
all co-authors, collected, confirmed again through either e-mail or
online meetings, and finally organized as the results tables for this
study.

3. Results

Regulations and administrative organizations in each country
intended to control the risk of infectious diseases such as COVID-19
are summarized. A governmental body overseeing public health
and welfare (PHW) is found to be in charge of controlling the
spread and occurrence of infectious diseases hazardous to citizens’
health, including workers (Table 1), under the local infectious dis-
ease control—related act or special act, although the name of the
organization and legal act differ among countries. According to all
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Administrative surveillance system to monitor COVID-19 cases among the general population and employees

Country For general population For employees in workplaces
Governmental ministry Frontline organization Governmental ministry Frontline organization
India Ministry of Health and Family National Center for Disease Ministry of Health and Family National Center for Disease
Welfare Control Welfare Control
Indonesia Ministry of Health - Committee for Handling Ministry of Health, - Committee for Handling
COVID-19 and National Ministry of Manpower COVID-19 and National
Economic Recovery (KCPPEN) Economic Recovery
- COVID-19 Response Acceler- - COVID-19 Response Acceler-
ation Task Force ation Task Force
Japan Ministry of Health, Labor and Office for Novel Coronavirus Ministry of Health, Labor and Office for Novel Coronavirus
Welfare Disease Control, Cabinet Welfare Disease Control, Cabinet
Secretariat Secretariat
Malaysia Ministry of Health Ministry of Health Ministry of Human Resources Department of Occupational

New Zealand
Republic of the Philippines

Republic of Korea
Taiwan

Thailand

Ministry of Health
Department of Health

Ministry of Health and Welfare
Ministry of Health and Welfare

Ministry of Public Health

Ministry of Health

Disease Prevention and Control
Bureau

Korea Disease Control and
Prevention Agency

Taiwan Centers for Disease
Control

Public Health Emergency
Operation Center

Ministry of Health, WorkSafeNZ

Department of Labor and
Employment

Ministry of Employment and
Labor

Ministry of Health and Welfare

Ministry of Public Health,
Ministry of Labor

Safety & Health (DOSH)
Ministry of Health, WorkSafeNZ
Occupational Safety and Health

Center
Korea Occupational Safety and

Health Agency
Taiwan Centers for Disease

Control
Public Health Emergency

Operation Center

the acts, not only individual citizens but also all government min-
istries and local/provincial governments must cooperate with the
PHW’s policies, including administrative orders against infectious
diseases (Table 2). Most countries have implemented a special act
and/or a governmental task force for managing COVID response.
Compensation for absences due to compliance with public health
guidance is available for workers in every country by means of paid
leave and sickness benefits. Each country maintains its own legal
system and customs regarding access to and the duration, admin-
istration, and financing of paid sick leave (Table 3). No country has
specific articles or clauses describing the means of mitigation of
virus risk in the workplace that are legally required of employers,
making it difficult to define the responsibilities of the employer.

The local ministry of labor or manpower, which is responsible
for workers in terms of occupational safety and accidents, should
cooperate with the activities of the PHW. The duty of employers to
protect employees from hazardous agents, including infection risk,
can be regarded as among the general duties described in occu-
pational safety health laws. Unlike other traditional hazardous
agents, however, no country has stipulated specific articles or
clauses for controlling infectious diseases in the workplace under
an Industrial Safety and Health Act (ISHA) with which employers
must comply (Table 4). Thus, all countries have regulations
regarding the prevention of health effects caused by biohazard, but
none of them include specific clauses related to infectious diseases
such as COVID-19.

4. Discussion

This study found that no country has specifically stipulated legal
articles in its ISHA act detailing an employer’s duty to contain risks
of infectious diseases such as COVID-19 in the workplace (Tables 2
and 4), regardless of the difference in the incidence and death rate
of COVID-19 infection among countries. The United States has no
federal Occupational Safety and Health Administration standard or
regulation that specifically outlines precautions that employers are
required to implement to control COVID-19 exposure in the
workplace. Workplaces are not considered a typical place of origin
of infectious diseases such as COVID-19. However, workers who
contracted a virus elsewhere can spread infectious disease to co-
workers, resulting in a mass infection in a workplace. Clusters of

cases among various types of occupations and workplaces have
been observed since the emergence of COVID-19 in December 2019
[2,9,10]. For example, medical staff and other workers in nursing
homes could trigger mass COVID-19 infections as they commute,
while hospitalized patients pose relatively lower risks of virus
transmission because they are tested before admission. During an
infectious disease outbreak, workplaces can play an important role
in both spreading the disease [11,12] and helping to halt the spread
of disease through proper workplace practices and policies [4,13].
All countries have a General Duty Clause in their regulations,
stipulating that employers have an obligation to provide an envi-
ronment free from recognized hazards that can cause or are likely
to cause death or serious harm to their employees (Table 4). Specific
virus response measures should be implemented in workplaces to
both swiftly identify infected workers and to allow them to self-
quarantine, resulting in containing and/or delaying the spread of
COVID-19. Without proper enforcement, there is an increasing
reliance on employers’ voluntary adherence to guidelines, leaving
workers’ protections at risk. To ultimately contain and reduce the
spread and transmission of COVID-19, proper legal response mea-
sures from the occupational health field should be enforced to
combat infection risk. Legal measures against infectious disease
risk may differ not only by type of infectious risk but also by type of
industry and occupation in terms of the use of appropriate personal
protective equipment (PPE), education, the practice of individual
hygiene, and engineering control measures.

First of all, employers should provide proper PPE to workers.
Respirators are confirmed to be the most effective tool to protect
workers from the risk of respiratory tract infection. Any scarcity of
PPE can lead to allowing extended wear and reuse of masks, raising
concern about their effectiveness [14]. In particular, policies aimed
at providing resources to obtain additional direct care staff and PPE
for vulnerable hospitals and nursing homes, particularly in areas
with rising community COVID-19 case rates, are needed to reduce
the national COVID-19 infection risk. McGarry et al (2020) reported
that more than one in five staff members from 98% of nursing
homes in the United States experienced a severe shortage of PPE
[15]. The level of access to essential PPE during the COVID-19
pandemic varied substantially among countries. In a cross-
sectional study conducted in May 2020 in Ethiopia, 31%, 27.4%,
15.9%, 14.5%, and 14.2% of helath care workers (HCW) (n = 422)
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Country Responsible governmental Applicable law(s), date of Purposes of act Presence of article/
body enforcement clause on protecting
employees/workers
India Ministry of Law and Justice Epidemic Diseases Act, 1897, To provides for the prevention of the spread of Yes*
Epidemic Diseases dangerous epidemic diseases. The Ordinance
(Amendment) Ordinance, amends the Act to include protections for
2020 healthcare personnel combatting epidemic
diseases and expands the expands the powers
of the central government to prevent the
spread of such diseases.
Indonesia Ministry of Health Law on Health (Law No. To maintain and increase the degree of public Yes
Number 36/2009) (Oct 2009) health as high as possible based on the
nondiscriminative, participative, and
sustainable principles in the framework of the
formation of Indonesian human resources, as
well as increasing the resilience and
competitiveness of the nation for national
development.
Japan Ministry of Health, Labor and Act on Special Measures for To protect the lives and health of the people and No
Welfare, and Cabinet Pandemic Influenza and New minimize the impact on their lives and
Secretariat Infectious Diseases economy by strengthening measures against
Preparedness and Response infectious diseases such as new influenza.
(February 2021)
Malaysia Malaysian National Security Prevention and Control of To govern the prevention and control No
Council (Prime Ministers Infectious Diseases Act 1988 transmission of infectious diseases.
Department) & Ministry of (Act 342)
Health
New Zealand Ministry of Health COVID-19 Public Health To support a public health response to COVID- Yes
Response Act 2020 (May 19 that prevents and limits the risk of COVID-
2020) 19 and avoids or mitigates the adverse effects
of the COVID-19 outbreak and is coordinated,
orderly, and proportionate and allows for
social, economic, and other factors to be taken
into account and is economically sustainable
and allows for recovery of MIQF costs and has
enforceable measures.
Republic of the Department of Health Mandatory Reporting of To protect the people from public health threats No
Philippines Notifiable Diseases and through the disease surveillance of notifiable
Health Events of Public diseases including emerging and re-emerging
Health Concern Act (July infectious diseases, diseases for elimination
2018) and eradication, epidemics, and health events
including chemical, radionuclear, and
environmental agents of public health
concern and provide an effective response
system.
Republic of Korea Disease Control and Infectious Disease Control and To contribute to improving and maintaining Yes
Korea Prevention Agency, Ministry Prevention Act (April 2020) citizens’ health by preventing the occurrence
of Health and Welfare and epidemics of infectious diseases
hazardous to citizens’ health, and prescribing
necessary matters for the prevention and
control thereof.
Taiwan Ministry of Health and Welfare Special Act for Prevention, To effectively prevent and control severe Yes
Relief and Revitalization pneumonia with novel pathogens (COVID-
Measures for Severe 19), protect the health of the people, and
Pneumonia with Novel mitigate the impact of the disease on the
Pathogens (April 2020) domestic economy and society.
Thailand Department of Diseases Communicable Disease Act B.E. To prevent and control communicable diseases No

Control, Ministry of Public
health

2558 (March 2016)

MIQF, managed isolation and quarantine facility.

<[t prohibits acts of violence against health-care service personnel and damage to property.

responded as having access to gloves, facemask, goggles, shoes, and
aprons, respectively [16]. There was even an outbreak cluster
caused by sharing some PPE in one large logistics centers and
warehouses in the Republic of Korea where products and parcels
are sorted, loaded, and delivered nationwide, allowing workers to
share protective clothing, helmets, goggles, gloves, shoes, and
more, making it easier to spread COVID-19. The government may
subsidize workplaces suffering from economic difficulties under

COVID-19, especially small- and medium-sized enterprises, for
supplying PPE to their employees.

Second, proper engineering control measures by type of work
environment, including ventilation, partitions, booths, and more,
should be stipulated in ISHA. Several types of engineering control
measures should be applied to facilities or buildings with a high
risk of infection. There have been several clusters occurring in oc-
cupations with an often-crowded enclosed work environment and
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Table 3

The presence of legal articles under which employers must protect the job security of workers from COVID-19 risk*

Country Guaranteed paid leave May not dismiss, or Subside the cost of Ban on discrimination Employment retention
during the period of otherwise treat granting a paid leave against workers either subsidies
such hospitalization, unfavorably, employees for infected workers infected with infectious

quarantine, or isolation with infectious risk diseases or suspected of
having symptoms

India Yes Yes Yes Yes No

Indonesia Yes Yes Yes Yes Yes

Japan Yes Yes Yes No Yes

Malaysia Yes Yes Yes No No

New Zealand Yes* No No No Yes

Republic of the Yes Yes Yes No Yes

Philippines

Republic of Korea No Yes Yes No Yes

Taiwan No Yes Yes Yes Yes

Thailand Yes Yes Yes No Yes

“Not indicated specifically all legal acts stipulated to protect job security of workers in several nation-level ministries.

those that lack ventilation, such as call centers, fitness/dance/sports
centers, detention centers, prisons, and others—all of which can be
regarded as facilities susceptible to infection clusters [9,17—19].
Technical guidelines on operating building systems such as heating,
ventilation, and air conditioning systems can provide practical
guidance for preventing the spread and transmission of airborne
infectious aerosols during epidemics. The guidelines usually cover
supply systems, higher air change rates, increased filtration, and
exhaust systems designed to minimize re-entrainment of
contaminated air [20].

Third, administrative measures including education, social
distancing rules in workplaces, and individual hygiene should be
legally implemented to reduce the transmission of COVID-19. Sci-
entific knowledge and effective methodologies for controlling the
risk of infectious disease should be transferred to employers and
workers through education and other means, raising individual
worker’s perceptions of risk of viruses and inspiring them to protect
themselves from infection [21]. Instruction and assessment of

Table 4
Legal articles related to protection of workers from infectious diseases

Country The presence The presence The presence The presence
of employer’s  of specific of specific of COVID-19
general duty articles or articles or related

to protect  clause related clause related circular letter
workers from to the to the or guidance
infectious  prevention of prevention of or scheme or
disease risk biological infectious fact sheets
such as hazard in disease in
COVID-19 enforcement  enforcement
decree under decree under
act act

India Yes No No Yes

Indonesia Yes Yes No Yes

Japan Yes Yes No Yes

Malaysia Yes No No Yes

New Zealand Yes No No Yes

Republic of the Yes Yes Yes Yes

Philippines
Republic of Yes Yes No Yes
Korea
Taiwan Yes Yes No Yes
Thailand Yes No No Yes

*Not indicated specifically, all legal acts stipulated to protect the job security of
workers through several nation-level ministries.

proper hygiene practices, such as donning and doffing of PPE as
well as hand hygiene techniques, are to be encouraged [22]. Social
distancing rules for specific locations in workplaces should be
developed with the understanding of and respect for ethnic and
cultural needs; in Singapore, for instance, spatial rearrangement
was made to assist social distancing for Muslim daily prayers [23].

Fourth, there should be legal and social protections for workers
who contract COVID-19. All countries have implemented legal
measures to protect workers who are either infected or suspected
of having symptoms such as required self-quarantine, paid sick
leave, family sick leave, and more (Table 4). Globally, paid sick leave
is now more widely accessible than ever after the COVID-19 cri-
sis—although statutory paid sick leave is either not in place or re-
mains limited in some countries [24]. In many countries, sick leave
and other benefits are not always available for workers in certain
sectors and types, in spite of the presence of a related law [25]. This
lack of access is often exacerbated in small- and medium-sized
enterprises by various barriers to occupational health interventions
[26,27]. The absence of a statutory paid sick leave system contrib-
utes to greater health and economic risks in a public health crisis
[28—30]. Heymann et al (2020) analyzed a database of legislative
guarantees of paid leave for personal illness in 193 United Nations
member states and reported that 27% of countries do not guarantee
paid sick leave from the first day of illness and 58% of countries do
not have explicit provisions to ensure self-employed and gig
economy workers have access to paid sick leave benefits [30].
Reportedly, sick presenteeism contributes to a high attack rate
during an infectious disease epidemic [31,32] and puts colleagues,
residents, and visitors alike at risk [33]. A cluster outbreak at a call
center in the Republic of Korea was reported after asymptomatic
employees continued to come to work [9]. As this case indicates,
many workers may not have access to paid sick leave even if it is
legally guaranteed; however, we were unable to find data that
quantify the gap between the law and practice.

In summary, to contain the transmission of infectious diseases,
generalized legal measures such as provision of proper PPE, edu-
cation, engineering control measures, and paid sick leave are rec-
ommended to be applied flexibly and diversely to various situations
such as type of working environments and practices, job, season,
infectious diseases, and level of endemic and pandemic.

This study has several limitations. First, the specific scope,
quality, and efficiency of the implementation of legal articles or
guidance related to the protection of workers from infectious dis-
eases were not studied. Dichotomous classification (yes or no) on
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the presence of legal acts insufficiently reflects all details, neces-
sitating a framework for further elaboration to evaluate the simi-
larities and differences between the countries in terms of legal
aspects and authorities. Our results obtained from only nine
countries may not be generalizable to other Asia-Pacific countries
with different legal measures in the workplace to protect em-
ployees from hazardous agents, including infectious diseases.

In conclusion, unlike other hazardous agents originally gener-
ated from manufacturing, infectious disease risks were not regar-
ded as an occupational factor, making it difficult to define the
responsibility of the employer. No country was found to stipulate a
specific article or clause in ISHA on measures to mitigate or prevent
the spread of infectious disease risks in the workplace that are le-
gally required of employers. The proposed legal measures include
providing proper PPE, education, engineering control measures,
and paid sick leave for responding properly to risks of infection
diseases such as COVID-19 should be considered in ISHA.

Conflicts of interest

All authors have no conflicts of interest to declare.

References

[1] Baker MG, Peckham TK, Seixas NS. Estimating the burden of United States
workers exposed to infection or disease: a key factor in containing risk of
COVID-19 infection. PloS One 2020;15:e0232452.

[2] McSweeney E. COVID-19 Outbreaks at Irish meat plants raise fears over

worker safety [Internet]. London (United Kingdom): The Guardian. 2020 May

1 [cited 2020 June 2]. Available from: https://www.theguardian.com/

environment/2020/may/01/covid-19-outbreaks-at-irish-meat-plants-raise-

fears-over-worker-safety.

Coleman ]. Meatpacking worker told not to wear face mask on job died of

coronavirus: report [Internet]. Washington DC (NW): The Hill. 2020 May 7

[cited 2020 June 2]. Available from: https://thehill.com/policy/finance/

496595-meatpacking-worker-told-not-to-wear-face-mask-on-job-died-of-

coronavirus.

Edwards CH, Tomba GS, de Blasio BF. Influenza in workplaces: transmission,

workers’ adherence to sick leave advice and European sick leave recom-

mendations. Eur ] Public Health 2016;26:478—85.

[5] Webster R, Liu R, Karimullina K, Hall [, Aml6t R, Rubin G. A systematic review
of infectious illness presenteeism: prevalence, reasons and risk factors. BMC
Public Health 2019;19:1—13.

[6] The Hankyoreh. About 61% of new mass cluster infections occurred in

workplaces [Internet]. Seoul: The Hankyoreh. 2021 March 1 [cited 2021 April

2]. Available from: http://www.hani.co.kr/arti/society/health/984971.html (in

Korean).

Barranco R, Ventura F. COVID-19 and infection in health-care workers: an

emerging problem. Med Leg ] 2020;88:65—6.

Nienhaus A, Hod R. COVID-19 among health workers in Germany and

Malaysia. Int ] Environ Res Public Health 2020;17:4881.

Park SY, Kim Y-M, Yi S, Lee S, Na B-J, Kim CB, Kim J-I, Kim HS, Kim YB, Park Y.

Coronavirus disease outbreak in call center, South Korea. Emerg Infect Dis

2020;26:1666.

[10] Gémez-Ochoa SA, Franco OH, Rojas LZ, Raguindin PF, Roa-Diaz ZM,
Wyssmann BM, Guevara SLR, Echeverria LE, Glisic M, Muka T. COVID-19 in
health-care workers: a living systematic review and meta-analysis of preva-
lence, risk factors, clinical characteristics, and outcomes. Am ] Epidemiol
2021;190:161-75.

[11] Kurgat EK, Sexton ]D, Garavito F, Reynolds A, Contreras RD, Gerba CP,
Leslie RA, Edmonds-Wilson SL, Reynolds KA. Impact of a hygiene
intervention on virus spread in an office building. Int ] Hyg Environ Health
2019;222:479-85.

3

[4

[7

[8

[9

[12] Danovaro-Holliday MC, LeBaron CW, Allensworth C, Raymond R, Borden TG,
Murray AB, Icenogle JP, Reef SE. A large rubella outbreak with spread from the
workplace to the community. JAMA 2000;284:2733—9.

[13] Kumar S, Grefenstette JJ, Galloway D, Albert SM, Burke DS. Policies to reduce
influenza in the workplace: impact assessments using an agent-based model.
Am ] Public Health 2013;103:1406—11.

[14] O’'Hearn K, Gertsman S, Sampson M, Webster R, Tsampalieros A, Ng R,
Gibson ], Lobos A-T, Acharya N, Agarwal A. Decontaminating N95 and SN95
masks with ultraviolet germicidal irradiation does not impair mask efficacy
and safety. ] Hosp Infect 2020;106:163—75.

[15] McGarry BE, Grabowski DC, Barnett ML. Severe staffing and personal pro-
tective equipment shortages faced by nursing homes during the COVID-19
pandemic: study examines staffing and personal protective equipment
shortages faced by nursing homes during the COVID-19 pandemic. Health Aff
2020;39:1812-21.

[16] Mulu GB, Kebede WM, Worku SA, Mittiku YM, Ayelign B. Preparedness and
responses of healthcare providers to combat the spread of COVID-19 among
North Shewa zone hospitals, Amhara, Ethiopia, 2020. Infect Drug Resist
2020;13:3171.

[17] Jang S, Han SH, Rhee J-Y. Cluster of coronavirus disease associated with fitness
dance classes, South Korea. Emerg Infect Dis 2020;26:1917.

[18] Meyer JP, Franco-Paredes C, Parmar P, Yasin F, Gartland M. COVID-19 and the
coming epidemic in US immigration detention centres. Lancet Infect Dis
2020;20:646—-8.

[19] Nelson B, Kaminsky DB. A COVID-19 crisis in US jails and prisons. Cancer
Cytopathol 2020;128:513.

[20] Centers for Disease Control and Prevention (CDC). COVID-19 ventilation in
buildings [Internet]. Atlanta, GA (USA): CDC. 2021 Mar 23 [cited 2021 Apr 10].
Available from: https://www.cdc.gov/coronavirus/2019-ncov/community/
ventilation.html.

[21] Lupton D. Risk and emotion: towards an alternative theoretical perspective.
Health Risk Soc 2013;15:634—47.

[22] Wong C-K, Tsang DN-C, Chan RC-W, Lam ET-K, Jong K-K. Infection risks faced
by public health laboratory services teams when handling specimens asso-
ciated with coronavirus disease 2019 (COVID-19). Safd Health Work 2020;11:
372-7.

[23] Ng WT. COVID-19: protection of workers at the workplace in Singapore. Saf
Health Work 2021;12:133-5.

[24] Organisation for Economic Cooperation and Development. OECD Policy Re-
sponses to Coronavirus (COVID-19) - paid sick leave to protect income, health
and jobs through the COVID-19 crisis. Paris (France): OECD. 2020. p. 1-25.
Available from: https://www.oecd.org/coronavirus/policy-responses/paid-
sick-leave-to-protect-income-health-and-jobs-through-the-covid-19-crisis-
a9elal54/#: ~ :text=The%20United%20States%20introduced%20two,EUR%
20460)%20per%20working%20day.

[25] Jung HW, Sohn M, Chung H. Designing the sickness benefit scheme in South
Korea: using the implication from schemes of advanced nations. Health Policy
Manag 2019;29:112-29.

[26] Kim E-A. Social distancing and public health guidelines at workplaces in Ko-
rea: responses to coronavirus disease-19. Saf Health Work 2020;11:275—83.

[27] Kongtip P, Yoosook W, Chantanakul S. Occupational health and safety man-
agement in small and medium-sized enterprises: an overview of the situation
in Thailand. Saf Sci 2008;46. 1356-1368.31.

[28] Kumar S, Quinn SC, Kim KH, Daniel LH, Freimuth VS. The impact of workplace
policies and other social factors on self-reported influenza-like illness inci-
dence during the 2009 HIN1 pandemic. Am ] Public Health 2012;102:134—40.

[29] ZhaiY, Santibanez TA, Kahn KE, Black CL, de Perio MA. Paid sick leave benefits,
influenza vaccination, and taking sick days due to influenza-like illness among
US workers. Vaccine 2018;36:7316—23.

[30] Heymann J, Raub A, Waisath W, McCormack M, Weistroffer R, Moreno G,
Wong E, Earle A. Protecting health during COVID-19 and beyond: a global
examination of paid sick leave design in 193 countries. Glob Public Health
2020;15:925-34.

[31] Widera E, Chang A, Chen HL. Presenteeism: a public health hazard. ] Gen
Intern Med 2010;25:1244—7.

[32] Yi J-S, Kim H. Factors related to presenteeism among South Korean workers
exposed to workplace psychological adverse social behavior. Int ] Environ Res
Public Health 2020;17:3472.

[33] Drago R, Miller K. Sick at work: infected employees in the workplace during
the HIN1 pandemic. Briefing Paper No. B264. Institute for Women'’s Policy
Research; 2010.

- 250 —



THE JOURNAL OF
Obstetrics and Gynaecology Research
doi:10.1111 /jog. 14703

J. Obstet. Gynaecol. Res. Vol. 47, No. 5: 1651-1653, May 2021

How do gynecologists face to social problems among
women cancer survivors?

Motoki Endo
Department of Public Health, Juntendo University Faculty of Medicine, Tokyo, Japan

Abstract

In recent decades, surgical techniques, new anticancer drugs’ development, and radiation equipment have
led to continuous improvements in cancer survival rates and quality of life of cancer survivors (CSs). While
61.0% of gynecological cancer survivors (GCS) in Japan belonged to a working-age group (20-64 years old),
the number of working GCS within the working-age population has increased. In Japan, it seems that there
has been more interest in striking a balance between cancer treatment and work, especially since 2016 when
the Cancer Control Act was amended and national guidelines for working CSs were published. Maintaining
employment after gynecological cancer diagnosis remains an important issue for not only GCS and their
families but also employers and society. GCS suffered from various symptoms including cancer-related
fatigue, pain, menopausal symptoms, lymphedema, and psychological distress, which made maintaining
employment difficult for them. Full return to work (RTW) rate at 365 days after the initial days of sick leave
among was 77.6% and median time to full RTW among GCSs was 172 days. Five-year work continuance
rate after RTW among GCSs was 63.4%. It is better for gynecologists to write a certificate for workplace in
words of not “symptoms,” but “caseness words (such as, workable as long as it is sedentary or clerical work.
Partial RTW (4-h work, 6-h work) might be desirable for a while after RTW,” in order to support GCSs’
maintaining employment.

Key words: gynecological cancers, quality of life, return to work.

Gynecological cancers among working In 2015, approximately 61.0% (n = 22195) of the

population

In developed countries, gynecological cancers (cer-
vical, endometrial, and ovarian) are the major cau-
ses of mortality for women,! which differ in median
age at diagnosis, treatment type, and prognosis.”
Particularly, cervical cancer is not only the leading
cause of death for women in their 20s and 30s’ but
also has a major impact on pregnancy and deliv-
ery.4 In recent decades, surgical techniques, new
anticancer drugs’ development, and radiation
equipment have led to continuous improvements in
cancer survival rates and quality of life (QOL) of
cancer survivors (CSs).> > ©

36 373 GCSs in Japan belonged to a working-age group
(typically defined as 20-64 years old), while 55.5% of
breast CSs belonged to a working-age group.®> The num-
ber of GCSs within the working-age population has
increased in developed countries.” The reasons for this
are as follows: first, the number of senior employees
(especially >60 years old) has been increasing.'’ In par-
ticular, there are concerns about cancer morbidity
among employees in their 60s, who are working as non-
regular employees following their retirement at the age
of 60. Second, more women are working in Japan.'’
According to national statistics, since the 1990s, the per-
centage of women in the labor force has increased, and
the number of dual-income households now greatly
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exceeds the number of single-income households."
Third, due to the advances in medical treatment, such
as the reduced burden placed on the body by endo-
scopic treatment and the increased efficacy of chemo-
therapy and radiotherapy, the GCSs’ prognosis has
improved, and more GCSs are able to return to work
(RTW).!! Furthermore, the number of GCSs who are
able to RTW is expected to continue to rise.!" '* In
Japan, it seems that there has been more interest in strik-
ing a balance between cancer treatment and work, espe-
cially since 2016 when the Cancer Control Act (this law
sets out a duty for employers to strive to keep CSs
working) was amended and national guidelines for
working CSs were published."®

Sick leave system in japan

Regarding the sick leave system in Japan, no law conveys
rights on, or provides social payments to, employees
who are not able to work due to sick leave. However, the
Labor Contract Act states, “A dismissal shall, if it lacks
objectively reasonable grounds and is not considered to
be appropriate in general societal terms, be treated as an
abuse of right and be invalid”."* The maximum duration
of sick leave varies depending on the company. In the
Japanese sick leave system, reduced working schedules
involving part-time sick leave combined with part-time
work are not so common. The fact is that many small-
and medium-sized enterprises in Japan do not have an
established sickness insurance system. We presume that
CSs who work at small- or medium-sized enterprises
have no choice but to quit due to their companies’ eco-
nomic circumstances, among other factors.

Maintaining employment after
gynecological cancer diagnosis

Maintaining employment after gynecological cancer
diagnosis remains an important issue for not only GCSs
and their families but also employers and society."
Because GCSs often suffer from clinical symptoms and
conflicts over work (e.g. physical demands at work or
difficult relationships with superiors and colleagues),
maintaining employment can be challenging for them.'®
7 In previous studies, it was reported that GCSs suf-
fered from various symptoms including cancer-related
fatigue, pain, menopausal symptoms, lymphedema,
gastrointestinal symptoms (constipation, nausea), and
psychological ~distress,” which made maintaining

1652

employment difficult for GCSs? In particular, cancer-
related fatigue (CrF) is the symptom that represents the
biggest obstacle to CSs returning to work.'® In particu-
lar, chemotherapy reduces the QOL of CSs and pro-
duces various symptoms including general malaise,
psychological distress, and mental disorders."® Early-
stage cancer patients who are treated using endoscopic
methods alone might only suffer minor CrF and might
be able to retain sufficient physical strength to allow
them to work."® The restoration and maintenance of suf-
ficient physical strength for employment is the key to
allowing CSs to RTW in a sustainable manner.” Regard-
ing the psychological distress, about 30% to 50% of can-
cer patients have reported experiencing sleep disorders
(especially midsleep awakening), and the maintenance
of mental health is also extremely important.”

RTW and work continuance among
gynecological cancer survivors

As for RTW, Endo et al. reported that full R-TW rate at
365 days after the initial days of sick leave among GCSs
was 77.6% and median time to full RTW among GCSs
was 172 days."" The rate of RTW declined over time
after the initial day of sick leave; the RTW rate was
highest in the first quarter of the year, followed by the
second quarter.'” *° The shape of the distribution of sick
leave duration until RTW day was reported to be
heavily right-skewed.”' As for work sustainability after
RTW, Endo et al. reported that 5-year work continuance
rate after RTW among GCSs was 63.4%.%* CSs might
fear the recurrence or progression of their disease, which
might act as a strong stressor, even years after the initial
diagnosis.” Especially, female CSs struggle more to stay
in work, raise their children, and live a normal life.?*

In order to support gynecological cancer
survivors’ maintaining employment

It is better for gynecologists to write a certificate for work-
place in words of not “symptoms,” but “caseness words,”
in order to support GCSs’ maintaining employment.

In occupational health, “caseness” refers to objective
events that interfere with the performance of work,
such as “going to the toilet about 10 times a day,”
“admitting a sudden absence of 3 or more days in a
month,” which are related to “deviations from normal
work management”.”> The medical institutions’ lan-
guage mainly uses “symptoms” for patient
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management, and the workplaces’ language mainly
uses “caseness words” for employee management™.
This difference in the use of “language” makes it diffi-
cult to support the balance between treatment and
work. There is often a certificate by gynecologists, for
example, “diagnosis: cervical cancer. This patient can
work from 20 December 2020. She has severe fatigue
and diarrhea”.” If a workplace receives such a medi-
cal certificate, the workplace is often confused as to
what and how to take care of it. Therefore, physicians
should write a certificate by using “caseness words,”
not “symptoms.” For example, “diarrhea” should be
translated into “she leaves her seat five to ten times a
day to go to the toilet.” “Fatigue” should be translated
into “workable as long as it is sedentary or clerical
work. Partial RTW (4-h work, 6-h work) might be
desirable for a while after RTW.” This translation abil-
ity from “symptoms” to “caseness words” should be
crucial item that gynecologists and healthcare staffs
should have. It is desirable for gynecologists to write
a better certificate in terms of “caseness words” when
GCSs are returning to work after sick leave.
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5 ZEWCO,BRE (FHstE) &HEMRES LY COVID-19%EE (PCREBME) HOBEF

BTREEINDDIIOWT, TNLDEKE
PHEL 72, K (REED) 27235 =RKNERR
6, KixtE) =T —ZHP2E&TN,
FTHOHIFIEB R k% 3 & Lz, AHRK
YIal—F—%JFVT, ITN5DENHEE
CO, e CPirfi) 2&M L7z, &b, HENH
RIS & o THEMFIBRORPR L L
ZHBETH LS, 17 IFRAF—2E»60D
COVID-19& g8 % (F250) % HATRER (1 K
W) 720 OEGERICE L, BN D 7
D DGR (RREGeR) L RENHERTCO, i
EOBRIZOWTHH Lz (R5).

X 5 T/R&EN 5 Nod, Nob, No7, No8z
FAY —IF, RRHMKEE DSz COVID-19i%
gkt (REMERGEER) EOTH DA, Thbic
LT L01k, KB ANBOEZEE» LK
DEGNHHL 727 FAF =L WnH T ETH
% . HUSTEAT IR AS BRI 2 5 T 5 (2020
i 4 ~ 5 H o EINKRER TP 0 SARS-CoV-2 77
AV A 1gG PUAAM PR A 3 1205% Ri 2 & Vb
72) RRIZBWT, H5H 140 COVID-19i&H:
¥ (ZN#% Spreader EMERZ LI2T53) B
W22 U LIy A VARG HEZ 7Y
VPR L723E, B/ S BB 22
D RGN RN O IE R FH DAL T 5 =
TlX, i~ Spreader MR Z7 T VIV DA
WEENEBESHICE L b L PRENS.
2F), EEZEANPLONKRTTR YV (2
DL EHET B D DI EN LK O T

CO,ETHH) DIEIZ, JEMiNIZiZSpreader
TADYR L7227 0V VM IR E T 5%
BEABO T ENERETRICHFGTTLHEEZD
nNa, ZoOBHICEY, B3I —4—T
few L-ENEERD CO, g il %,
Spreader il A DI CO, D = L HE &
ZZEHR L, HLALERR 272 0 o COVID-19&4e
¥oO(REMEG) L oBfRE LBk L:2b0
PR6THsb ZORTRENSL YD
70ppm (&, HGEe L, WRIEBIEE kE = 3 OGH)
23 hE, HREBEE (14) OMNECO,%E
P R B2 & 7T0ppm Al & 37 5 b = A
WKiTHNniE, SARS-CoV-2 74NV AIZL S
BHAEEZR 7 TAY =% TELLFHILS
5. ZLTZOMNLCO,RNILERE W hk L
T HEAE (MR E) 13H770m®/ B L&t
Hahb, B, ZOBETLCO,LHRE R
B R L, EREOBNIFIRIEE T k = 3
& L, SARS-CoV-2 7 4 )V X D &G 77532020
4 ~ 7 AMOENEITHRO & O &) Fifgic
ME L. k =1 TOBE#HLRIZH85m?/
BpE b, 20X HICRIZERICE L 2 LGS
B (kfli) THWAEL72D, HDVIE5TE, SARS-
CoV-2 7 A WAERIZ X B EY ) OEALD A
SNBHLEE, COMMBLEBHTLILICh .

v b ARG S T & IR T T e Y
VORNEREICDOWTIE, BTy 7 N2 H
WCHHYETE . L72h > T, ENOHELIR
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X6 Spreader MK CO, MEBURE & BfFfE 4 /- V) COVID-19=%#% (PCR BiE®) HOBERFR

7 KB FERETHREEBEERILEZER CO,BEICKL S COVID-19BEI S X 42—1) 27 FH|

0 YVIVIZ & A COVID-19&H R #E Y 2 7 %, I
& CO, EMNILFREE 2 B35 2 L 28
WL %s(R7). o7 o )VE)EE & Eg
) A7 OWHALIC X - T, BBEEKREZOS L
EHNDONDOERE, 727 VHPY—F 2L —
T —DOREHE, BNTELEIWEYE LT v
FIOFEEE CO, ) TIVE A Lty —ofy)
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B BRERIL) 23 Lo, KRR, R
Hef 5o # HBRERAARH 2 S A LR 01T
B - ATV AV PORENE S > TRHULT S
EOEATH LY, L LEGRI W F 72
\2—3#—3BT, SARS-CoV-2 %7 4 v ZAD501Y
R X B G IR A3 d S B BUAE
PARCHABEDOITIERITIMAZ T, A% AT
% ENBEBEO LR (BRBED S O IEGukE ikl
W) & Z0FEIBEORETHL. T T
2 X BREE) - SEHIEORESE T TOMIR, FE
ZlZ L &35 A OGS & &G IR O
VAT, 3FmoERILR 3 Findex (FEED)
DOFBITINT T, RFWE TN OREEN 11258
HEL, ENOBEOREEET > TR T RV,
B I 2 L= —oORECHAEEZIT-
7o, HARBEEM RS2 B M R HAN s 0 F —
L[, FRICEEZE, PEEE, PAME
WAL, SE#ET, ILH&E— LBET0%
FeE IR AL L BT S, 72k )
BOREIZOVT, BHME (BERAKSE),
HEER CRE TR om#izic, COVID-19
JRYR e M 1D W CHIH PG HIZ (EIB R
BHERS) 12, ThENKREEEL TERLZE
WL GO THILH L EF 5. & SRR
TEREL ) A 7 WHALFEIIIONWT, ¥ 7 ¥ —
FA N7 Y= st (REPHx
HAb—) OFM ) 2 147, Ao —IiE,
A 57l A 57 €05 B R E 8 22 (B AT HU B -
Weftg R, R1-3) TH 5.
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in two Wuhan hospitals. Nature 582:557-560, 2020.

2) Fennelly KP, et al. Particle sizes of infectious
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H AR S AR 4y RE SR AR BTl - Frlla o
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% —. http://jsoh-ohe.umin.jp/covid_simulator/
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Japan Society for Occupational Health:
“Ventilation Simulator” (Countermeasure Against
Novel Coronavirus - Tool to Allow Simplified
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EREICBRIDRITOMARS

R BTEFRAIET ILORRE
—fE2Z2 - LEIT hEYIT—HIC Al ZBAT DB —

B RE (] S T | O S NI NI RN N I Uik
f& M woooE B OB B b A (2

R EHOWV LI T, PARENR & o 7R AR L & 2 2HWITMA T, HE
PRI DIMAERE & o 7z, RIIGRHIA & 2 ORI & 2 BREAL PRI AR & 2B 2 K739
MR E R D, EEBOBFERRICTIE S 2L ZHEDEZHHEZLEE3TN (kS
2B <) 122w T, 20k 1 EROYFIHE CORBRMZFEITEHZ LT M=% GifiEe
FT7) THEIFLZ. A ZAZBETY, MBESHED50%, MESED62%, NEEEEDT76% 13,
BRI D SZIRITE DR T & o 7o, PR T I 72 EDO S HIZ D% 1 AEM OZHE
Mefeix, MAECME TR 4E, BET2EICE 5. TIICHS T 2MBIKR T, BREH T %25

ML, fTEFIICED <EILAREINEDFZESWITFTE 5.

H 2B
1. 8 =

[EE AT oW | L1, [RAREZRZ LD
Y, fI<ER - I0dLHEHHD, HFEr
HHE LTHEREEET LR, F2 6
WOVFEZ I & U CRSEA TG ORGE% 1517
LNBZERL, BYREREEZ TN OAS
R LB ERTIORLIE] L&Y, i
i, BERFEREIME & wo AT E ERO R
W27V —=v7, it <Hhixizs
V) EREALTRAIC 2 5 2 A%, 4E 1 [ ook
B O%, FHRIEEOEBNE ) o TWED,
KRBT — & T OZHATENI AR 735 A%
o> TW5A, AL F— 2%, RO
gL - LT MRBBE T 25 L, D%
TEIRIA 72 © N SRITENC & 53 5 [ T 0 dii s,
TFETFMETFTVORSE L RAD.

2. FREER
HARER T — 5 & ¥ & — (B-#hal & ]MDC)

AN S 2 E PRS00 A S HE AR B &
INAFE @ AEATE I LIS $RICD VT, 2008
M4 A5 520164 3 H £ T 6 4B I
%% L 72189292044 o M bE (2= J5 I IfL 4,
HbAlc), I (IGHEH - L)), IRE (LDL,
HDL, TG) @ 3HHZ /M L7z, a2 fi
Z - RERE e s A (WETR, 2013) (2
WL 7-ZzpwhdeddE (e : JUENImE sBP
= 140mmHg ¥ 7z & 3% % ¥ M £ dBP =

X1 @gr7Oo—Fv—h
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90mmHg, M4 @ Z2fEREIIHE =126mg/dL % 72
13 HbAlc =265%, JEE :LDLILATu—)L
=2140mg/dL T2 13 HDL 2L A5 u— )V <
34mg/dL F 7z ixrhPEIRM =300mg/dL) DWW
N 12D RICEHE L, 220, BZBZZA»S
WEAPAEM> THFEHOL LT N (%
F7203TT) B (DO F D Rk T A
W) 20~747% D533955 N & fEMT R G & L7z (X
1). ZOWRIE, HME387440 N (k573 99.8
%), XM146515N (57 #401%) TH 5. fi
Bt 1 AR O 40 n 5 R B SR AT B & JB B
L, YFHBAIHRTALET N R EE
W) DEELGEEZREEHLT, BT
T YRAN—ETRERTHREHE L2
HIZ, BYRT A v 7 BGETIVIC K B 2T

e PRI o FE, 7% 5 I Cox bt
BINYF— FEFIV, flit OEMER T IVITY X
AW BATE I 7OV R G L
2. F—F %5 V¥ A0 :50THEL, EF
WS & Z M PERGEIC E R ZE N2 L 7.

W2tk 1 AERBHNC B 5 BEORZHER
ZRI212R9. 3 3HH O T & E O 295
TEA D B, 5% REDEDH 1 MK
iK1 mEszHE LTz, 3HHD) B 2
BLTwLREAED, H30%IEZHE LTz, —
FHT, MEEEOLE1ER20%, IREEME TR
R15%ITE LML TR h o7

WIS, NA ) A7 BERERE173906 N FRE L 72
BB ORROZHAITEHZR 3IRT. N, A
7 BREMOERIZ, ME © DUHEYME sBP =
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160mmHg F 7= 1395+ dBP =100mmHg,
I - Z2 IS BE = 166mg/dL % 7213 HbAlc =
84%, JRE :LDL a2l X5 u—)L=160mg/dL
F7/2ZHDL 2L A5 a2 — 1V <34mg/dL F 721
PSRN =300mg/dL) & L7z, T4, I
PEEMETIIR50%, 2 JHH MR IME R Tl
F140% D3| L T2, —h T, IRESETE
RI25% DZHIZL EF o7,

2 TR L7-ZHATE % & - 7280062 12D
W, ZORDGEHMHRDIU D W THIASEHE
BhOLIHIZ1IEMBEHR LR 4 TH 5.
22T, 32ALLEFA—oEMEATOL
T INBERRCIEERREL Lz, Z08E
ERTIE 1 R T CTIHREEIRGE C & 72 D134925%
WY REATEDLT D 2EBRETH - 7.

—J7, IME & ks, 2 3HH RS OYE Ok
Feaid 4 HHiE Th o 7228, MWERIIBE L7
LW RS 7

X 2 DA ZHATECOWT, PEAERBICRE
MEL7-00R5 Th L. FiErEmnIEEz
WAITE 20, TOMMIZBLLELFAKTH-
7o, TYEDIZ) BBEL D R R HATH AR
EIAADH 525, 40 TIRIZIZEERD LD
72, SHITRT LT B EAZTFITRET 5 &,
ZIETE & AR D REER TR TH o 72.

SIHATH OHEAE PNEICBE S 2 HFI2on
T, HERBZETOMBEE§XTIIOWT
WAl % &, TR EEEE O 2 G L Tw
% - YEDOEKD Y - JEPHEEEMEDLE - HEE
K - 1AEOKRERMND 3 kg LLE - 205k
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B - ERDHEEAE - BFEE - D
T LRV Lo IHEDS, SZHATH
RAELBEL TWD I EAVRB I Nz F72,
NETE LN, EHEEE LT, I Ars
PREZI (BDED b LIRAKRLL LOIHH %2
i) HEL T2 BEREOEMEE LT,
[(RMEDHEDH) BIEEIWARERIEE 7o
T2 (DX EEER) | 2 &2 HATE LM
& 7% B REEAVRIR S 7z

3. & %

5000 N KB 7 — 7 12 BT 5% 1
M OZHATE M S, 3HEHE O Tl
DS ZHAITENC O %035 2k, ERNEWIE

IWZHETHI L, BREIDEL, LA
HETLIEBIBEEL T EDLYI RN
ERHLNE o T F, KENZED:
il 520 BRERZ Bk L T 5 2 LA #LT
IO %) RF v, ERBEERT L LT, &
FIHBEHEPRKEVRIRIZFTE LT 5b Z &t
ZHATEIOHEA L BRI 52 L1E, F v Y oBl
B S ZATENME &2 B 353 BN CEBRE V.
BIRIEICOWT, ESHETHOLEIIKRDOZ
PATEIDMEE SN D DI TRV, (BB T
BOIDRIEHS) ROFEEROYFEIZFEDOZTH
TENIRE SN TV, 20 k)RR K
P, HRIZAL 2 75 Y —R H O HRE
NBEDTH A . 5B, FeEsiheE
Wid B AR 07— & W 2 i (2008~2012
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7 SETHTFAETIVOER

4 EEESZYv—FIU Vol 4 No. 4 2021 \

- 264 —



) 1R (2012~20164F) 12407 TdH,
TTHDORERIZEALZBD Lh o7z,

AKohrid, ENORFERROT —F X—2 %
HHLTWS., 070, #ERO—ILOBR
LT, HEESLT) =T v AHEAPMAT
% E R (EffT— % X—Z:KDB) %,
HUNESED S DI T % & E M e PR Bt 2
(MRTAIE) LIZR L DR TH LMD D
LT LICHELW.

Hl S N7 RATEHEAE BN B D 5 255
ZAaTALL, fTEITPMETVEMELL.
W8 (ML) 7V 3 XLk LT, generalized
linear model, artificial neural networks,
K-nearest neighbors, Random forest, Support
vector machines (radial kernel), Gradient
boosted trees, Lasso regression, Ridge
regression &L, %4 D AUC #EE L7
bO#RE6 IR T Y. X0 ikIEE (discrimination)
DEFWVETNVOWEL, FHHEEOREIZLS
T PERRES 2 L T <L

D& B HRZRATE P TN & FER
LT 2 & T, HRMbESLREEEO, H
FCZHT L0 - DB L ThEZHT S
T - o7 WS D EEMEDMR VRIS BIML
FTAHIENUREL LS. TOFUIIZE D LI,
X0 ZHFTERROE Y, HEIMLESEE - R
fEFRE 2 ERILT LI ENEHBLE Lo TV,

X m|

1) EAEGME. HHFE L REETEOM SO T
ARt S (20124E8H)
https://www.mhlw.go.jp/stf/shingi/
2r9852000002ecfl-att/2r9852000002ecj9.pdf

2) Go Muto et al. Harmonizing work with diseases
treatment and prevention. Ind Health. 57 (1) :1-2,
2019.

3) WIERI S, (HEEE WESEAENG O R - wHEIC X 5
HHE{LF Bl & Fitness for Work. #&1#75 45(2):336-
343, 2018.
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E 28y BAANZERY B RIRE

0 AaEDRNDZDICNA. HEBNDD

WHO #& (1948 (WHF123) 4F) DEFRICE 2 &, [MFEE S, AN,
OHEMICEEIC R RETH ), BITHER I 2R OFIEL 2 e Tl &3
d not merely
WTh FEED
S B2
cJBHFICX B
ez, HEEEDLHIZ
TERDITLHDTH %,
BRENTETWAER, EIE,
v PEEREE 2 AT S B BAE DT

5 (Health is a state of complete physical, mental and social well-being ;
the absence of disease or infirmity.) Z & IZEADEBY TH B, H3E
SRTHRZ B & B L 2 FEROBRRBMERINAE, LB 22 R0 R 12N
IREE (well-being) DIEE A ZZ L EDVEEL LD, 2F D, %
FMWEORITH 5, BAFEOHXMWRR LT, BE L 2E 2
B IZFED . HHVIEEEDS T & DRZEREME A 3 %R0
K- RAOLAEY, HEFWRERDTIEADTY
bOE O SEER 3 T AR E L, AL a2 LK
BNTETWD, TERFOEBWHHEZ S OF— 285, 2010 CFHK22) F20 5 2EIZ
TS % SinE 2 SEHEHHA L, FINREZREFARL TS0, T2 3ME (—
ANESL) DICXG L) 2T, ZOKAD) 740) —CHE,ISAREHIL LS (O
) 2EhBvh, —ATES (E) B @hzfi<i V. KiEL LTS &g
. BT IT%, KT 9% EFREZMEE L > T (FLR) wids, MEOEKE L.
BT 85%. KT 79% MEERAGZ 4T (M) LoTwis,
CNLDOREATT) =T8T, 3D SHNZ KT L, FIZ—-AESLDY
PEIZBAFE S, RO —-ATEXNGR S (IKE) &, 27659 2B 42 ) 23wl aetk
AR ENL (B1)Y ZOXBE WEE)ERDEPICME, L ERDP, gL
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o2 A o2 A
%/5 d O#8 . %/5 d O#*r O#He
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RE BE FE BE

VEYVESLOBHEEDP—ATREZLTVS (IR) &£, DDOMEREIC 2.7 £RYPTL
ini Y, et al. : Eating alone and depression in older men and women by cohabitation status: The JAGES longitudinal
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AXD2 () LI RIS, BFRORFHERIEE~OE DD IZOWT, X EZ
WS ZEDPRREE RS

EIOOF 7AWV ADRRAERE
—&A - K - RFR(TFZOVN)

COVID-19 J&HE O JiAT B RE £ 0 . DA E TR IC X 2 film i E 7 A2 5
SARS-CoV-2 7 4 W ADJEGeiEr & LT, % 2 m INOBEED S B RIRIEG R

Bl TIIFM L A R WRIBOFED R S hTx Y, £
W B 0% 5 IBEBC. KiEE IR TOWTE
3EOM &L, 3Cs (closed spaces. crowded places. closgffontact settings) & b FRI &
. DO E OB TR KO E#D 1 D& LR P BRICBMENDT e L% b, 3
FRRAIHET 2 gkt e LR L L CE 000 Wiz 5 um KioOMRAE (B)
TR DB NEM TEATZE) &1L D [ 7 aRiREGe ] LI BETH b,
BIERRE Tl KR RRHRIEZ 7 4 VA THERD S SNT & 722250 & ARG D ]
BT 5N T WS A6 MMREKIE T e SARDAEFEL, EOREORE S OR
WL, TOZRBRERTRANZE) 2L ilhb, TRHFZTRYLTHY, &
P22 AL 3 O YT IR D 72 D12 L 7 T VD £ )V R B A 72 EAEARILS
o ThRZE - BHALT 5 2 LAk of5 Y, =71 Vo) SARSCoV-2 7 A )V A A
PRI R I 11 RER & v D
%7 TRy —=SHEMIED72DIC

WIHHE LT, % -
P LER->TEZ, 2D

) A TIRZ ORI MG ZRE L, [RABWERD

=2 2 )
EREDTREADHR Y HH

A FEEBANASE I THE SN TW S 1,000ppm # JH W5 Z EH% v, IESIE, SREIEZIZT
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DREIHE DL TETW I ENL, FRITFIANADENT TAY =) A7 DFF

ML, ZoKiArz#DTE 7,
bbb HREEFHEFREEBEFMNBEZOEEN SR AL F— 21, 2

(®2)°%7,
B 3IRT LI ZLOEHNRET, ZoBAIIalL—%
HEFHE (2 eI DL L RH O P CTlE 70 < FERERIRRBRE oD
B o lzh, FAERIRED., DORBEEIE I 25

2X BN CO, iRE
) 1%, FENAE & 31T
) — MEEOEE T,

BMEORRLE AN

HEICWLS AR, BEOY A
BIEEDHE,
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f%@ﬁﬁ%(b#é%ﬁ)
&
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RiEVER
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3,000ppm

FRICO-ME | BTREE
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BEREHT S (&K
EEZOBEOERITEZS

BLEICIAT [ANBET D] [BELURIEH TOREE] BT TS,
ZIFTyh (RR7E) EFRVBBRRVNLET,

(CO> MIBEDEAL : ppm. 100 AHD 1)

H2 ABPHEBRKR. SEEHEOERHLSEAN CO2 REZE
A mRIal—5—

(BAEEHESS EEFERMDS  FRIOF 7L IBELE (COVID-19) MFEABRR Y IaL—42—.
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F1EREREBICBIIZRFLBEEGE—IT7OVIEBREDOFHE. R2 - ROBREROERICEIFT—

FMAEDHEFHE %2 3B A LRI B EZ R L7ze Billa a4V 2135007 5 a5k
DL I ENTE TV LD, FAERHEOES. WO Ol Rk - Hilsh
WCMA. BEZIILDETHHEANECEN %) =0 (BN CO, EL R
MEPRE 7TV (4 7 afRiEK) OIE BRILSWER) (SRS
PIRNDFEI) A7 L b MOTEILARTIEEZOND,
FRla a4 v 2O ENEIT R (2020 45) ISHIRWZZ 5 A 5 — N2 % FA7:
LG L7 2 A, 3B ABRDENEEIC 1~2 KDL e L, 0 % £ 9 sk =,
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(Coronavirus : un designer a trouvé la solution pour les restaurants.https://
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