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D] HERLTWD, BUEORRBIFHE T —%1

ICHWHATWDOIE, KFEE (L EE<CR
W72 ) ORESATH DN, EFITE LT
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ERVETH D, FECIEENEEEZE LR
BIFHEAAT O MEIR B 5, JIS HRBHIEHEDHELE
L, EEOMRE TIThig, @EOEELZEE
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@\uﬁ%f®ﬁi HESERREE DB & TR HE P
THORCEL TEH ETFSETRELTH LV
EEINTWA,

FREHIREE & 1 B < %
LAk o@Ey Th s,

a) X5 L 7R DI OBIBEREDME & &

b) ffE¥EXIGD I b T A hOSRERIZR &

=

o) MEBUWEEThHD L&

RETRE L | B PSMR<SRRIET 2 2 EMEE LW
BEE, ko@Eh Th D,

d) SEAMmEHCRE WV, it RO > b

T A RDEVE &
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(GUAPER=

JIS FREAZEHECIL, FREEO(t
RR7 VT EEM
A
3 EBE Lo RERLEOEE KL
(IEA/OECD, LIGHT’ S LOBOUR’ S LOST Policies

ETDHIENREELY
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R D EAER R bEEE - s ETE Y X 7 1T
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77
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1. 7v—2/E—FV—7
Allen TD et al DY 1X. VE—
N — 27\ ZHY T 5 HGE
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BRCHLY EiF o ER1IOL SIS
FLOTWND, ZOMIMT
1%, 7 Telecommuting” 1. £ F 94—
AN 72> TETE Y, MEH B LU
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# 1 Telecommunicating D&
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work

FrEE S HBER) e B R A x Tl B BEEZERT 720
2, ®HBREOa L Ea—HF—% N Llzala=r—T a3,

Flexible work

arrangements

FERER) 7257 @ 2, DESROFFRM « ZEMMBER 2B TEI< 2 L%
FHEIC T 547 v a v,

Remote work
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LDOT VI —7 E i, REEMA~DOEBEIGIT OB TIN5 Al hE

P,

Telecommuting | 1. WENO—FE 71T A2 EXHIE (telecommunication) FATIZ
£ 0 RER
2. TERDOWLBENDHN, —ERFB, 2Ia2=r— 3
P E =R Rl S s e iets 3 1 (NN
3. BRABEHANIC K 2 b= EEEHE,
4. WEHEANICK 2 BT, W ORSE LS O T @i BN ER
B IFATT DA,
5. HHBEHINOFIMIZ L - T, EAREROIESG I EE) L7 <
T BEREICAE R,
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UE—hV—27, ) EL LTELTITOADLT LY =7, (OF

JE, HFELOBGORNEHAGDOET, <2 ENTELRY

ry FU—7,

2. IHHBEZFIH LT, B CEB O XTI EIT O K
FELA T RE

3. HEOREEAAH L, BRI 27D FROEHT (2rr—
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5 HALBRRE 1\ ARAET D 518,
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Virtual teams
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2. BEEfERICZLT@EH
(Self-Endangering Work Behavior)

(1) #=
Dettmers, J et al Y12 X, Zedk
IR E T A~OERBKFICEE D, ©

RiL, TEEICECE L B OIS
&AM - EHEAEITZEA L, A
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(coping) &2 X915, Hibix
ZOXNATEN A, H O ZBERICS B9
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(1) FFERFF O IE R & (R O e
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(2) FEEE O (work
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presenteeism) |

(4) OB DARTEE PR T b DRI ELT
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(6) VT v 7 AzlRiES 572 D HEHHl
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facilitate relaxation) .
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(D) LEBUEER (failure
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OREENR (active) XA H Y, A B
xmiémnﬁﬁﬁ%m%tﬁ&_ L., %
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DR LITRR Y | TEE OLHITHEE
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DB &V D S TSEWBIZ Y — 2 « =4
AVA IR —RN—aIy fA L&
BT 5, SEWBNRFE OB RIRE/R AT
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—ZUTAVRAV DN TARTUTAY
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Deci , N et al®lZ KAuiE, Feok72{H)
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FHOMULATE E LT, = AT A B,
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B FERRAYIC B 92 2 & Z[mlkE L TRk
TE 72 BR A BT 2 Z LA HIg L L,
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presenteeism) & JE¥E (exhaustion)
RN R TR & 2 DI HE LT
HAREEIL, RIS LT 4 —A X
L (presenteeism) &EFEZILDN. 1R
K[RERHRMOHE L TWDIREE] |
MHE) L T2 J5 )7 oo ft R R R L2 B
L7e B pEE RS © HDWIE THE)
L CW D7 @#FOAEEMEIKT] 28w
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HRRERHRP O HE L T 25K
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¥ (sickness presenteeism) & L T\
Do
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DIEZFFI2E HHHERE R (indirect
control) &, BHAMZIRIET 5 I ifi,
HoEHOoAHEAL N5 LT, M
BRAVEBLTICH 5 95 8E 607 NDOFHAIS
KU, fEFEDOAH, SEBL
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(3. SEWBZMLHE DR &5 & DB %
HNCHAT 22 L AR LTV, o
AU,
hours, extension of working hours¥
L WOfaking & W o mEENRE L Cu-
M. working despite illnessiXBE5-L
TWehoTz,

Steidelmiller C et al?ix, FL U —
7 LBIEEESE TR S5 SEWB & DR 73
HOENTHD LML TS, HHIE,
[Sixth European Working Conditions
Survey 2015 (Z[A]% L7225, 465 N\ % %
R LTHEET VI —7 EBRFREDH
REamBE Lz, XRED D bk 1 4-H
IR THHIZ b bW &

intensification of working
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LU — 7 | ZBE T DR Y A 7 258
L., SEBEZHOT L IICTRETHD &
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(4) SEWBEHfili/REE B AEERR (J-SEWB)
DBAFE

AWIETIE, b bE FAYVETH-
7o SEWBREAM R EE D B AGER (J-SEWB) %
BAFE L. Z O & EHEME A REE LTz
10 SEWBREAM R EEIE T 55 @R oo sk |
(@R O R ) . TEHE/ RIRIEE)
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ke S AT T Eh R 600 NI LT
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ThoTo, KFHH TIEA T REITS
J& T H5 DD F A S vz, 213 H
HEFA TR, RHAREEE GRET B
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IZIREEICL BTEEEE (T vy —72) 12
WEF U721, 806 ADF Mgk D> 7 — &
DEFIC LY ARS7ZY OT LT —
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STEIREH) 12 X2 EEE (T EhE A
fif) PO IHELN, FEOAE (LE
X472 0 OFREH) - eHhmEE (8
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bbb, 7 LU—=735@EOWE TOR
HOBRUIT R D03, FREOITITIT7
Bieholz,
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Arrangements) & f{LEFE—ZFK Rk
(WFC;Work—to—Family Conflict) (Z-2
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L7, ZORER, 7Ly 7 AZ A LEBL
U7 LU —7 TiE, 9~1TKEEHB R
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(WLB) (Z Ml F4 T O\ T
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3 (RPEEEs) 83 H. (T/v& A LEE) 172
HThoto, ZORERND, HABASCEAEN
MEL KBS A - B3 A & 0o 72 BEERR DS 7]
REZRRRE & | IS A« FFREDS A+ RS A &
W TIRIRB R Lo WEREO R o 7
TY—IZAD, EATEICL D05, LB ADFH
72U CThIUL 2 R C AR, Ik TRE
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Table 1: Experimental condition
Percentages indicate the maximum illuminance ratio

ceiling condition
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ceiling:100%
wall:0%

ceiling > wall condition
(5141x)

ceiling:85%
wall:50%

ceiling < wall condition
(518 Ix)

ceiling:50%
wall:85%

wall condition
(526 Ix)

ceiling:0%
wall:100%

=
S
1 —

2

k | L |

(answers)  celling celling > wall  celling < wall wall

d

The mean numbers of
total answers

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)
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[ BRIE R AL R
IRYGOBE - [ERfEAL~ R A v MRS

N
AT RB LU HR

JEA GG O ME i) Tk, &
WENL, TSl It 5 L EF A
OO TERNEE OWSL72 E | )
KT D=—=ADLZERA] 72 EOIRPUTE
mL TS ELT, HESA /) N—3
N R BEEMNR EE L BIC, BEKS
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2. HEZfERICEI O BEs
(Self-Endangering Work Behavior)
(1) #&

Dettmers, J et al 212 LA, Feakze (i =
FT~OERNDRFENZEHEDHF, BFEIT.
THEICHCEHE ORI &5
KRR - EEAEITAEMA L. AR ES
DETITH T D9 EFE D= hr—L %
A LESETWD, ZAbDETIE. FEA
DR &, EFEERAEFOMHEOH S %
RT3, ToMmRE LTHMAMELA
CEHOZSRAEM L, J7 @& R e
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5.2 % &9 7%t iUTHE) (coping) % & 5 &
T2 %, PWebid, ZOMTEIZ, H
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DFL VT, 25 LIt oT808 D
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(2) & osiflk (work intensification) |

(3) %k (sickness presenteeism)
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LS A I L BT
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IXREBNAOXH LA TEN Cld b 2 23, fEkDEE
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FIFT LML WD, 2, BEDY
B\ H S TSEWB XY —7 « =7 A
VAU IRA—N—aIy f AR EIE
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5 ThDHDITK LT, % 2 FITOLHEAR
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FEE LT U= DAY XARNAYE
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REENR Z21TE), RIS KOV AR — F O
KINHRLY . FEE I E LD
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A A O R x5 O R Y i Bk
EbE o B RIER
(psychosomatic complaints) DVNT AL E |
SEWB (extension of working hours Z & <)
XD HEIML T, 2ok, =
BADAS D, T4 AT AT AL,
TEOEHB L MEFOER (LEo
m—h, BEME, 74— Ny 7)) &H
ElF M CAlsE L CRlEs S iz, Len
> T, SEWB TH H RN X RE ORI
RO A R T LT 7z,

(emotional extension)

(3) EJEpLE (sickness presenteeism)
L ¥ (exhaustion)

KPR R THRT REZ2DICHE L T
LAREEIX, R TT LB T 4 — A R

L (presenteeism) & PRI D23, R %
Fbaeno L T aikiE), THEL
T\ D S5 Eh 3 O R R I B L 7255718
AFEMERR ). HDWIE THEL T2 5
BEOEEEKRT) 2ERT2Z2L0H
%7, SEWB DR TIL, Z@ DX A F
HLaNnOHE LTV D IREE] (working
despite illness) % ¥& 9 gk 3£ (sickness
presenteeism) & L TUW\5,

Knecht Met al®i%, & 12® HFEED
HELEFF-HE5MEME B (indirect
control) (X, HAM:ZRAET 2 Kifi, HC
EHOAMAERMIED L LT, MM
BT H 2 978%F 607 AOFHAIZ LY |
fEFEDHEM, SEWB & (exhaustion) @B
fRaat Lz, fARIE. SEWB 2MEHED
A L7 & O A RIS T S
Tt ERLTWVWE, ZThITix,
intensification of working hours, extension of
working hours 33 & O faking & V> 72 253
3B H- L CU 7223, working despite illness
X5 L CnWirhho T,

Steidelmiiller C et al”(X, 7 L 7 — 2 L&
R TR &4 D SEWB & DB &
MNTHD EfRRLTWD, #51E, ISixth
European Working Conditions Survey 2015 |
(I L7z 25,465 NGl LTHEET
LU — 7 EREBEDOBR ARG LTz,
KGEFEDH BiE 1 FEICHKRTH S I
L O TEN 2 LD DI 38%
Tholo, fRNTORE, HKIFBLFEDBE

(prevalence) N7V DT LT —T D
M & EDOBMRPBIE STz, T OMm
I, MRS X 63, £ PCHEHFE., B84
BRIBOTNE H L WVTHEEFITR-TH
FIEECH -7, S HIT, FEWRBLEDOAMN
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o1, FEHIEET VY — 2 ICBH
T OWAEH ) A7 38 L. SEWB %
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(4)SEWB 3l R EE B AFE/K (J-SEWB)
DEAFE

AMFETIE, bbb FRAYFETH-
7= SEWB gFli REE D B AGERK (J-SEWB)
ERIR L. TORYME A FEMZRGE L
7= 9, SEWB FFfi L [ @R o
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Duxbury L.& Halinski M "%, 1 12 1
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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,



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



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
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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
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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.
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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

e 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.
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How do gynecologists face to social problems among
women cancer survivors?
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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% (1 = 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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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.

X

1) Liu Y, et al: Aerodynamic analysis of SARS-CoV-2
in two Wuhan hospitals. Nature 582:557-560, 2020.

2) Fennelly KP, et al. Particle sizes of infectious
aerosols: implications for infection control. Lancet
Respir Med 8:914-24, 2020.

10)

11)

12)

T —, WAREERD, 6 5HAT RGeS 3 & e
Z01 HFRaaF 4 REPSEIC BT A
DWW, FEEERG K 513:24-31. 2020.

Furuse Y, et al.: Clusters of Coronavirus Disease in
Communities, Japan, January-April 2020. Emerg
Infect Dis 26(9):2176-9, 2020.

HIRET Bl a4 )V 2 DG H H 2%
FNBRBICHET 2 RFH RN ). =
BSR4, 2020. http://www.siej.org/sub/
sarscov2vl.html

van Doremalen N, et al.: Aerosol and Surface
Stability of SARS-CoV-2 as compared with SARS-
CoV-1. N Engl J Med 382;16, 2020.

WEMEAT : EHNCO,MEME I X B IRG ) X7
OB T BB A% 93(8):479-483, 2018.
AR, AHARE, TR @Ry T
YU AR, 5 E RS L EE. JF LERE, 2014
H AR S AR 4y RE SR AR BTl - Frlla o
7 AV A JEGE (COVID-19) i Y I 2 L —
% —. http://jsoh-ohe.umin.jp/covid_simulator/
covid_simulator.html (20204 4 H27HZAB)
Japan Society for Occupational Health:
“Ventilation Simulator” (Countermeasure Against
Novel Coronavirus - Tool to Allow Simplified
Estimation of The Adequacy of Ventilation) .
https://www.sanei.or.jp/images/contents/436/
Ventilation%20Simulator_Homepage.pdf (2020412
A 15HZH)

I D70 PR a1 F 7 4 )V R EGER KA A
N4 HAEEMAEYSS - HREMEYSR,
2020. https://www.sanei.or.jp/images/
contents/416/COVID-19guidel215koukai.pdf
A HiRl oo+ 4V ZAERETFRO 720128,
bR TE DL, EAEGEHRENIEECOVID-19
WFZEUEREY. 2021, https://plaza.umin.ac.jp/
“COVID19/index.html
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EREICERIDRHTOMARSES

R BTEFRAIET ILORRE
—fE2Z2 - LEIT hEYIT—HIC Al ZBAT DB —

Bl & 0 ok R O»<SAR B Ui
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
LM RE %D, EESOMSERIRIITE T 22 ZLH OEZLHELUHEE3T N (Hmkbi
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

B RE il

ML, fTEFIICED <EILAREINEDFZESWITFTE 5.

H B
1. 8 =

M e oMy | L1, [Ha2ER L
5, i EMN - Re1od b5 EED, HFEr
e LTHRBERaZRTZI LR, 2, @
WOVFEZ I & U CRSEA TG ORGE% 1517
LNBZERL, BYREREEZ TN OAS
R LB ERTIORLIE] L&Y, i
X, FERBEREIE & v o ARG ER O R
WMAZ ) —=v 7, ZEhaE ZHkbiciE L
V) EREALTRAIC 2 5 2 A%, 4E 1 [ ook
B O%, FHRIEEOEBNE ) o TWED,
KRBT — & TOZIATENI RIFI 2 355 H%
o> TW5A, AL F— 2%, RO

Z-VEe T VKRBT 20 L, F0OE
TR 7 & NS ZHBATENC A 5-3 2 I T- o,
ITETFRE TN OB & kA7)

2. FREER
HABER T — 5 £ > & — (B X &4 ]MDC)

DR BT 5 EINFI80D i SEAEHE PR FRHL & D
A E OFE A EAEAREI LIFHRICDOWT, 2008
4 4 H7r 520164 3 H £ TO 6 IR E

%3 L 72189292044 o I B (22 5 B afin A
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 ¥ 7= & 5 & ¥ 1t & dBP =

F—N— = =
n= 3451515
pEED (= RBFIY 1,558,595)
n= 1,892,920

n= 702881 (=r3k#%%4% 1,190,039)
-74
% n= 701,843 (= <20 or> T4#% 1,038)

2

n= 533,955

=iz *
(RS - RS 7005 A MBI 2013)
sBP=2140or dBP290, HbA1c=2650or FBS=126
LDL-cho=140 or HDL-cho=34 or TG=300

X1 #@gpr7O0—Fv—
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90mmHg, M4 @ Z2fEREIIHE =126mg/dL % 72
13 HbAlc =265%, JEE :LDLILATu—)L
=140mg/dL ¥/ HDL 2L A5 @ — )V <
34mg/dL F 7z ixrhPEIRM =300mg/dL) DWW
N 12D RICEHE L, 220, BZBZZA»S
ME AP ZBo TLHFHEOL LT b (%
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
Lotk 1 AR IR 1) In] R 5% B 2 47 B) % 2B R
L, YFHBAIHRTALET N R EE
W) DEELGEEZREEHLT, BT
T YRAN—ETRERTHREHE L2
I, BYRT A v ZRETIVIZ X BT

44550 R A i 4

RokEanEN (B)

Bt PIHIRE N o g, 75 N Cox it
BINYF— FEFIV, flit OEMER T IVITY X
AW BATE I 7OV R G L
2. F—=F%5VF A0 50THEL, £F
WHESE & UM MRGEICZ R Z R 2 i L7z,
5% 1 ERBINCB T 5 B2 HRR
ZRI212R9. 3 3HH O T & E O 295
TR R D B L, 35%MREIMEZ A 1 4FE MK
1L C\we, 3HEHD) B 2HE#
LTV EED, K30%ITZHL Tz, —
FHT, MEEEOLE1ER20%, IREEME TR
R15%ITE LML TR h o7

WIZ, ™A ) A7 FEREF173906 N2 FRE L7z
WA ORROZHFITE ZR 3 ITRT. NA YA
s BREMOEFEZ, ME  PUEME sBP =

84.4% (I5tD)
——84.4% (&F)

_‘—\_\_\_\_‘_\_'81 1% (MED
69.8% (EHE+)

64.49% — Overall
(n=533.955)
(s — 2 or more diseases-
(n=69,131)

HT
(n=171.630)

DM
— (n=29,520)
HL

(n=406,538)

2 #P%IFEEOYRABERRESETY

sBP= 160 or dBPzZ 100, HbA1czZ84 or FBSZ 166

BN R0

 REelEBRE (8)

| m—

= 62.0% ()
- — O I

537% | (173,006
(BBHE+) 2 or more diseases

50.6% i1}

LDL-choz180 or HDL-cho=34

76.2% (H5ED)

——74.0% (25

(n=28,723)

(s> DM

— (n=6,108)
: HL

(n=147,1568)

3 NAURVEEBRORDZE 1 FRAOZEITE
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160mmHg F 7= 1395+ dBP =100mmHg,
URE - 228 I A% =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
BhO IO FHEH L-OFK 4 TH 5.
22T, 32ALLEFA—oEMEATOL
T INBERRCIEERREL Lz, Z08E
ERTIE 1 R T CTIHREEIRGE C & 72 D134925%
WY REATEDLT D 2EBRETH - 7.

HISSE I

—J7, IME & ks, 2 3HH RS OYE Ok
Feaid 4 HHiE Th o 7228, MWERIIBE L7
LW RS 7

X 2 oY E ZHATECOWT, PRI RE
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

ME (n=25585)
m# (n=9,152)
B+ (n=20,156)
& (n=80,062)
B5E (n=54,711)

DDSWmEEEE (B)
4 RBIDBREERESEEOZOROAEESRGRN (FEXRIS(IC120ABH : 3HrAZELL THE)

5 MFERNOZETH
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I - ARDHEIHE - EHEIE - D
T IR W] EWwozIHEDS, ZIRITH
RAELHHE L TWA Z LRI N. T/,
BNENE &350, EREMEE LT, Tk
MEZIC (BEOED L LERMKEL EoEH %
®if) #EL T3], EEEOREEE LT,
[(ZMEOEDR) BLBEPPIRERE L 7o
TWb (DFDHEFEFER) ] T &AZHATH M
L% HAREMEAVRIE S 7z,

3. & %

5000 N KB 7 — 7 12 BT 5% 1
SEMOZRTE NS, 3 HH O TR
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, &
TIHBEFEIREVRIRICHTE LTS Z LD
ZHATEIOHEA L BRI 52 L1E, F v Y oBl
B ZEATEMRE A BB CEBREE V.
BIRIEICOWT, ESHETHOLEIIKRDOZ
WATENAMEE S NS DIF TRV, (Db T
BOIDRIEHS) ROFEEROYFEIZFEDOZTH
TENIRE SN TV, 20 k)RR K
P, HRIZAL 2 75 Y —R H O HRE
HBENDTH A ) h. KB, FEes sy
Wi ARG 07— 7 WMz Fit: (2008~2012

104

0.8 1

06 1

04 A1

0.2 1

00 1

LogisticRegression, AUC:0 688
DecisionTreeClassifier, AUC.0.56
KNeighborsClassifier, AUC:0.625
RandomForestClassifier, AUC:0.728
GradientBoostingClassifier, AUC-0 742
LGBMClassifier, AUC.0.742

00 02 04 06 08 10
F6 #HEBE7ITUXLEHTNEE (discrimination)

7 RETHTFEETIOER
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) 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.

4) RS, PR IoT - AT %G H L7z ESEfR
GBI DR, REDOFF. 62(1):45-51, 2020.
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hEEY Y52 |EArARRE 42— HeE
RBERRE > 4— BEHREB
(Aot i g T = N
EfET — 2 BEBEHRTF— L
FTEAZEZHER ATH
BEEZ

»2L IR I KF 21k E2
F—AYAL I IREFR A
WAF—aH9 4T XEY
BiR
[EXE2XZAFEREZHER
SimFRES - BEEHRFHE
B IR

AAED BEE | IBREXZEZFMAREGES
HE EHRR

£ZXF H»ITOE EEREESUXRZAZR &
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IBEREAZEZE FEHR
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%7 % BEAERYERES
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RFLiaR el
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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

74
o2 A o2 A
%/5 d O#8 . %/5 d O#*r O#He
& 272 cl ) 200 %
: 3 '
g g 1501 T 1.37 % .38
r r
! 5 100l 100 1.00
! 1.00 :
r r L
! ! 050
t t
l 6 0.00
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
rvey. Age Ageing 44 (6) :1019-1026, 2015)
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F1EREREBICBIDZRFRBREE—I7OVIBEDOTHE., &2 - ROBKBOERRICHITT—

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
ADEECIEEN T 5 KRB CO, L v —ZBEWT, VT IVF 4 LI12CO, ZHIET
WEMNBZ TETWhD, bUbNOWZEF— A%, dEdEF 7 4 AENBREE O I HEHE
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F2Hr BAAER)ERRE

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,

SEEIKR (fl2 L TW3 )
f%@ﬁﬁ%(b#é%ﬁ)
&

RiEVER ()

RiEVER

3,500ppm

3,000ppm

FRICO-ME | BTREE

2,790 R IEL

ppm

2,500ppm

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—.

http://jsoh-ohe.umin.jp/covid_simulator/covid_simulator.html)
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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 =,
B BT 7256, TOMMBEOHEE CO, I L. HALREY 72 0 (2 RG D
Vo (DHITEGEAH) L ABoOEE -2 oMBEEREROH (F1. B4), &5
2. EWNIZ spreader & FEREGeE (BHEMEEGE) SmAE L7440 A. 2 @ spreader H3HF
LR O~ A4 7 ok x MEHE < BT 5 RBED Y% I S & nIiF Effn L)L
THNEZDEMIZI FIAY—bL e EZ SNDLZ W5, spreader 23HEH L 721
K COy (ARG T) DB L CEORERENTHRSG D L, BYE 7 S8k
WEIEZ RS, ZhEWREE TAMMEENRKEZ LT 2L ThHL (H4),
AT 722020 (40 2) SRR ICEINGEAT LFFSARS-CoV-2 7 £ v A D IEGARI% T
POEBLZBMEL. IR T 0 VBRG] L T 8E L 72 OB 5 Th 5.
2021 (47 F13) AEICA D BRIV ERGEISHERC . BYIA L2 e 06, B0
B EoT, COBEEAT ST L VA7 FMETFVIIWEETH 5. F MR

0 500 1,000 1,500 2,000 2,500 3,000 3,500
232 —2—lLBRBEE CO #EHME  (ppm)

FHPHCTEMEOSVEFI 7Y — MEE BICEE) Tk, EAMENHET
ExrXKEL LEAS

3 BRI AL—E—ICKBERNCO2 BEMHEE
KRB LEER
(REERZ » : EEEF Y v—F )L 44 (3). 35-41, 2021)
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F2Hr BAAER)ERRE

&1 2020 FRIHDOER 8 PFNI FALZ— (BREZFIHMESH 2 KA. KELETO
T D5 6 KR EAD CO2 REMEHEL . FHE 1 BRREIHL Y OBRR

(DBEIZ SARS-CoV-2 PCR BHEDHIBA L =BEEDEIS) DORR

B CO, iRE (ppm) RERIRERE (%) EEEW
1 HEEHORE 17,350 7.2 80
2 RETHEHRS 15,575 8.1 70
3 AKETHEHS 15,305 55 110
4 HBEHFEOHRE 14,350 9.6 25
5 KETHEHS 7,170 1. 74
6 RKETHEHS 11,260 12
7 RETHERS 5,580 3.4 22
8 RETHERS 20,545 15.8 33

(REERIZ . EEEZT v—FI 44 (3) : 35-41, 2021)

54
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) PR TR

(R

500

1,000

Spreader CO: 2 (Cspr)

L. BRSO (VF7R5—[HIE) &43
RFE OISR CO: imE AT H1E
7522 —%[HItTHRIERTE
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