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Vulnerable Occupations to COVID-19 and Measures for Protecting Workers
from Infectious Biological Hazards at Workplaces

Jongwoo Hong - Sohyeon Choi - Jeongim Park”

Department of Environmental Health Sciences, Soonchunhyang University

ABSTRACT

Objectives: Everyone has been affected in some way by the COVID—19 pandemic, while some workers face
threats to their health due to their jobs as well as worries about spreading the virus to intimate family
members. With these concerns in mind, this study aims to identify occupations more vulnerable to COVID—19
and suggests the necessity of providing proper control measures against the risks in a timely manner in Korea.
Methods: Daily briefing reports by the Korea Centers for Disease Control and Prevention (KCDC) were
compiled (n=120) between January 20 and May 31, 2020. A total of 11,486 confirmed cases were included,
which were sorted by occasion, area, and occupation. Among them, 2,411 cases were classified with specific
occasions and/or areas of infection, while only 544 cases were determined with identifiable occupations.
Guidelines for biological hazard management and COVID—19 guidelines for workplaces from domestic and
international bodies were enlisted and compared.

Results: It is unsurprising to find that healthcare professionals are experiencing the most immediate threat
from COVID—19. In addition, service workers with face—to—face practices or indirect contact are also facing
high risks. Religion facilities and eating places (dining, drinking bar, café, etc.,) follow. Guidelines and manuals
for biological hazards are still lacking in Korea compared to the US and EU. Workplace manuals for managing
COVID—19 are neither as comprehensive as the approaches of NIOSH’s hierarchy of controls nor inclusive
enough for minimizing secondary or tertiary suffering.

Conclusions: The COVID—19 crisis is still ongoing and there is no doubt there will be more such events in the
future. This analysis suggests that occupational health professionals, amid a pandemic including COVID—19,
are urged to anticipate emerging risks related to all sorts of occupations, identify vulnerable workers and
working environments, and plan and take actions to protect workers’ health.

Key words: COVID—19, essential workers, risk management, vulnerable work
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A AAS COVID-19 €9 At % = Z7)st
£ FAolx, F A7} 2090 Y =7k )=
vapd, QxE zFsto]  157h=toly "HTHWHO,
2020). U= 6€¥€ 30¥ 71E EXA= 12,8001,
AR 2820w, ¥ Al SRIAE FEs| oF
40~70% Fx F=& FAsHL JTHKCDC, 2020).

COVID-19+ FZ2uHto]#A9] UE<Q1 SARS-CoV-2
(Severity acute respiratory syndrome corona
virus) Aol o3t 38715 ol2H, 3F7] H]
T B0l AREE 2ol A 283 A&siA HupEr
T3H Hlo]H AV} QlE HHCY EAE W &, 7 &
A WA AHE 5 Ak COVID-199] 57|
OF 2F(Wt 4~7Y)0H, F34 ool AT
+ Z°] 7]& MERS®t 22 AFH¥H}= o2
(WHO, 2020). w4 COVID-192 &% 7oyt A
ol FAlo] o] WAYSt= JAHHA AT He
o 22yt g%} 12,800 5 78%(n=10,017)7} ©]
of sfgsict. SEutatollA WAt At dS 2 &
AR d o HAES] &9lo] 22 ouAldT FAEY
EFAIEAE o] 5 AE g oA dsfiof St
= ARl A BT

COVID-199] €€QIQl SARS-CoV-2+ Hlo]3A9)
AFo|BE AJEATE ZSHIA BESTH FolQIAt
ofl sfigetct. vl=AFAPA 27 (Occupational Safety
and Health Administration, OSHA) 9 §3AriQt
AR AH(Buropean Agency for Safety and Health
at Work, EU-OSHA)9] A4 W &S Rl At
BAHS TABFL JYTHEU-OSHA, 2000; OSHA,
2020). 3HH EubEte] AL AETH [ofiQdRt He
A-e] Z84ol A71d HvF JoHRim & Park,
2013), @A7HA] HA JAILAL ke Ao 7 T1A4]
= vh= gt

COVID-19 o]&of AIAZCE {35 7AE> of
HH02 FIFAHSTIISTESARS, ALY, AEE
2, 5587125 (MERS, WEZA)7} Utk SARSE
20029 A AA 377H=olA BASERLL, AARES
10%°ll 23it}. S-euetoll= AFGEEAL glo] 374 &4}
33} oAk} 1795 BuE o g2x WHORRE ‘A
A A RFolgts H7HE W% itk ol& A7
2 7129 FYPHAYo] 2004¢ AHHEEE s
HHEEJAHKCDC, 2020). 2009¢ 4 v]=+oj|A] &Y

0 e
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L2/Lt2t COVID-19 IRt 2| 2HQt =gk} HS ot 267

o A AR gkt AFEF= Syt A= <F 75
T 59 FxIAket 27099 APTAE EASIE Bk
2 A7kt 387] Ago|dty. A AA 20078= o4
oA FPstHA WHOZF W 9-& Adst7]of 0|25
o} 201249 F&°1A AFE MERSE O|A7HA] At
ofAIA AH Ho| gl AlFHtol#A A o3t A
oz A2 A AAZCR 40% oldoldrt. ¢
Ut 201590 AL, 20.4%] XARES
71Z3t9tt oSt WA Aoz Ry ZEAE B
S5719et ARG AHog 18 FE(Ministry of
Employment and Labor, MoEL)= AFg% W &F
S Y Al ZXARHMoEL, 2009)% HE2A ot
9 AE A3t 719 o8 AR (MoEL, 2015)< 1L
AlgE B it AR W] AT A=9] {4, R
S o E St /RIS AR SE, di9 &% A
Yol gt M5 #e] 59 o] ZEFE o] Sitt.

o COVID-19° ti83l7] {lot] T&leshie=
‘COVID-19 o ¥ SIS At A% g A
7(2020.2.24) S LRI, 62 30¥ 71E 8WIHA]
A3t COVID-19 AFAWE o, BS54, o2
LB5A B AREAEAIAR] A9 5] 9o, Al J
o ZHgo] A FANE T AREAFo] F7M2 AA|
=t MoEL, 2020).

2 A7 A¥HgERY IRvEP|IEARES
-19 = 9 d'S AT EH COVID-19 73
Ado] & AHFF 78 ¢ AGT-S It okt
3L 7129 o7 =7F 9 713 AESE {ofARt
HRHS B4 v|wgho g4, COVID-193} Zo] A
o] et A4 Ao st ARG EA TR uf
d9] 3438 AIstast statt

_1

Il Ao X Al

1. 7 CHA

H A= 2020 1Y 2095H 59 3197k A
g =4 COVID-19 &7, & 11,486%= A+ WA
o F sttt g 7|17 AHHEEE(Korea Centers
for Disease Control and Prevention, KCDC)7}
H3F 12019 ‘FEUH|HATHES-19 I I8 &
Z A9 B Am(olst ‘B AR)oA IRl 5
U= FAAF B4 FEE BASIAHKCDC, 2020).
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1) = COVID-19 STIXte| 2 3 UMEA HH [|0]
B 5 2+

713 &<t AT A 5 o 717 FE B g A
B4 FRl 7hsd BEEZ FESIH D) A 24
A, 9 2) SRR AP SR = = AHE F
Z3%F AX}+= Figure 13 2t 11,4862 COVID-19
SRR A F 3 Ao BRI Qi 3,7427
o] AHHIE A9kl E2 7,74479] Al & olntE th
A Yol J2td, 44 <8 5 &= AR #ol
U= A 111383 B4 wsld 74 5,2124L A5t
of, & 2,411749] Aol iste] 4G T FAE 4
stk T A4 B A= 2,411 F A JEIL
Ue B9+ 5999olqltt. o] F HhE kB4 FE H
5] & 4= PAWHN=51), SRR Aol 7AE HE}
= 5t A n=4)E ALt F 54475°) ot A A
= 4519

SRR A Aae 1) 0 A4, 2) 9= 7)1,
3) tiH AH|A Al 4) Bt AH|[A AJA, 5) F{4]
7Fs AlA, 6) A BEAHRE B 23F AR
9] 3%, 12 A7 COVID-199] ZdE FAE 7]
Fo=2 FER5Ih

AL A7A =R JEF(Korean Standard
Classification of Occupations, KSCO)(KOSTAT,
202000 ==t 1) B4 - ARREA] 2 S B3, 2)
z22 9 4] AEAZ], 3) 5 - B 9 7] A" A
A% 4) 8 A7 9 #AZ], 5) FY - FEAE
7 E BAZ] 6) w9 u A e A A7) A
< QY - BA 2 Ve ARRE], 8) &5 T B R
2, 9) A9 9 34 I AFRF, 10) Wi w1 A
F goZ, 11) &5 9 o7t AHjaZ], 12) #1002

LR e

Briefied COVID-19 cases by KCDC
(n=11.486)

Database : KCDC Updates on COVID-19 in Republic of Korea

Excluded

A 4

» No inforamtion about exposed area (n=3,742)

(n=7,744)

Cases identified exposed area/occasion

Excluded

A 4

A\ 4

o Not exposed while working (n=111)
¢ Unconventional cases (n=5,212)

Cases assessed as study object
(n=2.411)

A

Excluded

« No information about occupation (n=l=8121)

« Cases without definitive occuaptions (n=51)

o Little association between infection and
occupation (n=4)

Cases analyzed for infected area/occasion
(n=2.411)

Cases analyzed for occupation
(n=544)

Figure 1. Procedure for identifying cases included in the analysis for areas, occasions or occupations
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3) =U2 MEsHA FAHQIKL 2| XIE H| W

B ATE @ W AYES gios o gt
oA BRI 2 COVID-19 AL 39 71w
At v, TESA st Aok o114 2
2779] A%, KOSHAS] A2 el Heey
(Rim & Park, 2013)9] H&HS OSHAY] Safety and
Health Topic - Biological Agent, EU-OSHAY]
Directive 2000/54/EC®} H] w331, COVID-19 A4
2 vt 18579 COVID-19 Al 9 kA
£ 9% AR o8- TERRIT OSHAS] Guidance on
Preparing Workplaces for COVID-19(OSHA,
2020), WHOS9] Considerations for public health
and social measures in the workplace in the
context of COVID-19(WHO, 2020), EU-OSHA
COVID-19: Back to the workplace(EU-OSHA,
2020)2F Bla 9 EA5HT

<
10 &

=23}
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. Zat 2 0F
1. COVID-19 ZiHof| F[efst = S52E &A
Table 12 AAEXA
COVID-199] #¥d
AV Axtolth, A4k COVID-199 Aol I3
Fe D AAYIY] HS of R, 2) ERITY] HE o,
3) pAIE e o 5 LE5EA | met F 7IA2
EForath. Ades A8 5T 27 e BY,

oY 52 omslEoR Rt BEY tro] gt

o
>
Y
o2
RS
it
2l
il
kv
g
o%
(il
i

AZo] E71e A, B84 PCH 5 14352 o9
AH|A AT AMGEoR BRFor, EEAA]
o] H2 AQAR] ZAEH, EFY 2 HH AH|A
A& Aoz BFotATt. I 9o ntAIE Y 3
A7} o]Foj A= FH4A 7Fs AFAA, o] SAloke A
o A A Z2 BRI E5 3ol Bl H=
o] g Hat oflg}, upAF w2k, HAl9] 7540l
= FTAHAE 2 okt

HPgAAo] gk JHE7F Q1= HA COVID-19 &
29] 33.6%= i AMH|AE AlFsor sk AFAA
A BRI, =2 71TH25.0%), HIHE ABlA Al
ArAR(14.5%), FRAE(13.2%), FH4 FH7F 7St
T B2 AAR(12.8%), ATo] Ak Y8
A(0.9%) <=0l HA9 25%7F Qm7|HelA
=%, ol AtFoR Fxfstal B4Rl B
o] o]Fojox AU AYARI HE 7 W
ol Zolt}. tiH AH|A AlF AFdAollA HEH
SRS HAQ] 33.6%2 Hio|# A9 A HEsi=
o|R7|TETH Wt 9 AAE AH, B84 PC
W5 143t02 theket AFollA LAYStT H|tH
ABIA AE AFQAL EFRITE FSo] I QgekA] ghom,
COVID-19 &R} &2 AMGARE thF= 257} ofd
o, 7oA & 350780 &3 =ittt ol= utAIE
21 2S4S HE 4] 7Hs Aoy eI o]
e welHte W2 X9t 8 S(Park et al.
2020)2 SANE] Adol digt AollA SA1E A
oA AYSE SRR 96.9%(n=94)7} §F S|4 7

Table 1. Places/occasions of COVID-19 infection in Korea, 20 January — 31 may, 2020 and rate of COVID-19 infection per

100,000 workers
Categories N Areas No. of cases(%)
Religious facility 1 Church 319 (13.2)
Health facility 2 Hospital, Other Health care facility 603 (25.0)
Sanatorium, Social welfare facility, Silver town, Sport facility,
Face—to—face service 14 Karaoke, PC café, Spa, Sauna and Steam baths, Store, Real estate, 810 (33.6)
Kindergarten, Fire station, Hotel, Private educational institute
Non face—to—face service 2 Help-line call center, D|str|but|on center, Cgmpany building, 350 (14.5)
Laboratory, Government offices, Power facilities
Food and dining facility 6 Club, Pub, Wine bar, Buffet, Restaurant, Entertainment 308 (12.8)
Group life facility 3 Prison, Army training school, Army station 21 (0.9)

Total -

2,411 (100.0)
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AHRATE= Aol FESII. SAEE 27T HdH
A B &S AR dd B30 U =
& EEgEeR Qs JAEY 7FsAdol 2 dew
wshith COVID-19 Aol EAs A4 ohs
+ &7 ofyeh, i gl v AuIAE AT

Sk AFAA FA 7S] Yol 2 Ao2 eIt
| A= n]2ARIPARAH(OSHA)O] 2 340
w2} COVID-19 ¥ 84S FE3 A= Aol&
Hlty, OSHAE COVID-19 #rdo] 9A=AY 74
H 3 B AFOARE tE= S 88 WS =
S =502, 7Y o F k= AHglo] Bl 22
o] gAY A Aok AGS S 1 99
RS EFo2 B/ vF JITHOSHA, 2020).

[©)

2. COVID-19 &XIXto| 2¢f 21

A AGE7F ERI7Fse A 54489 AdE R =
Table 29} Zth ®EH - ARREA 9 Fw #HZFO]
26678(48.9%) 2.2 7 Wokal, 7|eH20.8%), 4 ¥
A T ARZ(19.9%), %8 9 24] AH|2AZ]
(3.9%), =& - B4 4 7iQ AL AH|AZ(3.3%), W&
A7t 94 AhZF(1.8%), " o 9 AE ooy
0.7%) 5 «oltt. AAERE AL, 7kT AL, 7]EF 9
2L ZITE B2FARTE 35.5%(n=193)°0.2 714
woron, vt AulA Alg kEARRl HeE AE
19.1%(n=104), st 9L Hx D& SAKRE 13.8%
(n=75)<=0] ATk,

ZEd COVID-19 ZdHdS vlwshy] sk, sf
F 2AFE COVID-19 EAE9] 10918 (1093
SR} £ T&319cHTable 2). 109H18-S 15}7]
Aot A JARA = T8 TR JAIZE 20204
AEH AFQA w5y A AARE S8 THMOoEL,
2020). AsHIEES 109193 3708 o=, A A &
7V w2 FAYoH, S0 SARKI0WEE 20179),
718t FZFAR10THE T 98%), T5FH AHESA
109 8619), H-a4t T FZH10WE T 7279),
st 9 A o SARKI0TEE 62%) 5 <ol
ok F0 FARS A9, A £ 53R HA
UA N W FARR 10991 201Ho2, FHXZ
A2 FEo|qTh ol FTUFTAAY QY Ao
COVID-19 #de] sl A AlAR. vt
A (1098 F 370%8)= HIHH AH|A AFAol= &
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T3kl COVID-199] AAom raHe= JadAit
ZH109HEF 98%)ETt 3ui7} His ol Ut A
9] A%, deEvHAE Y 35 B ARFEY] vl =Sk
Ag, 716 AR A ALRRE HE2 18 =4
AATHI0TE S 279). ol UH A4S J
Tzto] ARIQl Heo= Helr

FAEA e} HugS b, JESAE 554
O= COVID-199] F kgt Algolqlet. AlA AA =
2(The World Economic Forum)< BRIz} A=
AAR 274, dda Id9 kg 37 84AR
COVID-19 &4 g2 £7%=d 112AL E9AR
At A QAL 52 EER A AF9 5A=0] 7MY
st A AFolAtHLu, 2020). "=, AHQl, o]gg]
of Al UgtollA o EFAAFe] COVID-19 AEE
o] ¢ &2 Aoz YEF=Hd(UN Women, 2020), ©]
= COVID-19 < 9go] Aol w2t o 5= U=
2 AARRITE B AFoAs TIEAF 129, ARREAA
249, 71k 24 9= AE7F 1939, AHAF 104782
2, & A9 61%(n=333)F AA|FcKTable 2). %
Ut A|52; LRI AN 2, 7F5AK97%), A
BEXAHBO%), 7Iet HH 95 HEZHAREZARD
(68%), FHAHT9%)7F o348 k5AL Hl&o] =2 A Yo]
Fom tiFiEo] HAAE AB|AAYE A
SRR JEE AHEEE gRIg & = FHI} §lo]
A AAEE Blush]= oY, JEFAAY, A
S EX|AY, AdFAR] SASHE 9409 HlEo] w2 A
g SARES] 2 COVID-19 #HEES] Z3E v
ol B2 o, BAALGY A 59 AHAAEY A
717 o4 kesAREol 5§35 COVID-199 Fofd
W= FHL & Ath
g FARES ALstal, i A8|A AlE A4
O] rE2 vt AH|A AlF AR okt M=t
o] gt e} st HItiH 2891 WSO E HA|ot= 5
HHIEE AFIlaL, WAkt shge] g4l HE
o] gl7] wiZol tHEARI i AH|A AF aARI
TARRF ZFARS] COVID-19 fdEC] W2 Aoz wdt
Heh ghHol, At a5t 9 AR e SARE
59 vt AH|A AT =EAHE COVID-199 FoF
b Zdo|det. ol&2 ARt E7Msotal kEsAt
o] U =& 58 o] Jede ¥ =
=o] 3

4~ o

e
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1

2 (0.4
13,784
No data

L2a|Li2t COVID-19 EHXIR} X
Table 2. Occupationally acquired COVID-19 among 544 occupation—identified cases of 11,486 confirmed cases in Korea
between 20 January and 31 May, 2020
No. of Current number Ratio of COVID-19
Occupations(Occupational classification code) confirmed  of workers based infection per
cases (%) on LDS 100K workers”
Total 544 (100.0) -
Health, Social Welfare and Religion Related Occupations (24) 266 (48.9) 517,055 51
Religious service workers (248) 53 (9.7) 26,348 201
Health care workers (241,243,246) 210 (38.6) 490,707 43
Doctor (2411) 2 (0.4) 73,767 3
Nurse (2430) 12 (2.2) 215,940
Paramedics (2461) 3(0.6) 20,1000
Other HCWs(241,243) 193 (35.5) 98
Social welfare agent (247) 3 (0.6) 22,660 1
Cooking and Food Service Occupations (44) 21 (3.9 237,821 9
Alcohol Service Workers (44223) 18 (3.3)
Other Catering Services Workers (4429) 3 (0.6)
Caregiving, Health and Personal Service Workers (42) 18 (3.3 244,185 7
Licensed Caregivers (42111) 4 (0.7)
Caregivers for the sick (42112) 14 (2.6)
Education Professionals and Related Occupations (25) 10 (1.8) 262,864 4
School Teachers (252) 1 (0.2) 102,805 1
Liberal Arts and Language Instructors (2541) 8 (1.5) 117,012 14
Other Teachers and Instructors (2599) 1(0.2) 42,537 5
Estate Agents (27452) 2 (0.49) 2,798 72
Sales and Transport Managers (151) 2 (0.4 21,787 9
Customer Service, Information Desk, Statistical Survey and 108 (19.9) 403,552 27
Other Clerical Occupations (39)
Over-the-phone Customer Service Representatives (39912) 104 (19.1) 48,140 370
Clerks etc. (39999) 4 (0.7) 375,412
Loading and Lifting Elementary Workers (921) 75 (13.8) 120,845 62
27 (6.0) 31,563 86
4 (0.7) 235,656 2
6 (1.1) 637,323 1
4 (0.7) 269,891 1
367,432
1

Public Administrative Clerks (3115)

Store Sales Workers (521)
Cleaning and Guard Related Elementary Occupations (94)
1.2

4 (0.7)

Building Concierges (9421)
Cleaners and Sanitation Workers (941)
Transport Services Workers (431)
COVID-19 confirmed cases with occupation record / Number of workers belongs to the occupation in Labor Demand
www.kiha.kr

Armed Forces, other ranks (A09)

Survey statistics
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A 7+ A AYEQ] AolE 7E= 58T 8202
e LEHO| 7hs oot} AHElLEr Bkl of
H 7S & o) glke J2 A9 5 =S &
o FAHE A =A% 4B AHkey workers,

essential workers)x= WY AZoAE 4R AH]
AE ATEloF sk 4TS k=sAE ALHth
(McNicholas & Poydock, 2020). 9l& SARR}, =5 9
Heb A 7|AL 7RM, 25 E 5, SAls 5At
EZHQ] IElFAlolt), ol F Tre B2 da2
Hh= ALS] AR o E Al Hdolw, 11 52 70% ©]
A2 ARt B/ H949 B AHfrontline
workers)°|tHBlau, 2020). °]&2] COVID-19 g4
A2 s ARt HlEshe, weba o]0 tigt AFEE
xR} FeT AFE A aEEolof gt
(Semple & Cherrie, 2020).

LAY ARJAAAR] 4= 23} o9 ¥
Qlo] E7]%= k. Koh(2020) 7ol tish B kit
oftzf, Yol &7 sh= AY 47, SoF X, §5
H7F 59 ARlA A 5= Sofl 22k msfjo] tigt A
o] "Q3tS AFITE Tomer & Kane(2020)
“‘HAHM9 =5A} frontline workers’™® &7 2§
oh2 A A5t moulolA LAY sh= ARIFAIA Y
oA FeEe =547 e & U FEskATth
Rosemberg(2020)= 38 HFAHE7T o2 Z| Ao vg]
HAGo R Fosly, ] FARE AREE SHA o
k= A%, Mo 29| Hujo] oigt AEH AV A4S
T U FHIT E3 ol A7 H9EEt of
Yzt o] tigt BAfo] Bk x| A3

Dsouza et al.(2020) 52 QI=olA 3¥REH 5971
A g 6979 A F 209°] ‘COVID-19 #d
S-2ol| 93t F2', 390] ‘COVID-199] 9Jgt 2§ A
EdA’, 80| ‘COVID-19 AAF At g0l oJgt A
o]tk Ry, COVID-193 #Iad A7d A&
g oigk ¥k whASioF ke SIS E3E
Temash et al.(2020) §©°] AR-t]Q] St tfshg <o
g7 FAEE ez dE3 23 AdE SAE
EH= P 7P o R0 Ay Hulo] gk 4P
Bt AEHAE W=t SIith ol#et AEHA
+= COVID-19 #d9] A=gof|xe] 22} Haf7t Q1o
2 OE, ojd HEA A i ¥ & TS
71X Qe Ao Hlchk COVID-199] Fokst %

i
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Ao Azt 27 Mekg Eol7] A, 2El Her
2 4A87] 918 Checklistg} ol5o] thet 41517
Al Agdo] olAok FHear Tk,

3. TLHQ| AIEE L d=StH FolAXL XJE H| W

Z3|
o7 PESHA [FofIAr e A|R]o] EAsHA] grot, At
AJHR AT HKorea Occupational Safety and
Health Agency, KOSHA)O|A] &7 “AHESH R-9ff
QAL W A-HKOSHA, 2013)"9] W& Aottt
OSHAE= AA| Adtol Higt 55221 AZo] AU
o, FAJIAE 135F/E e &, 2 /504 SFol

£ AMS AAISHL YA R FefQIAre] A2
CDCY WHO9| AHo=Z tiA|=7|% olAtt. EIE
7+ FofRIAPE ekt Aol s ARA XM=
7b= AAISEAL Ql9dth. EU-OSHAE A28 {3l
AE rx A 3 79| RS VISR 42 4
1ol § 1Fo = #ERsto] A= Algstal AU
F Y82 AR W BESHY foidAE tieE St
+ ARl E0i7toF sk Yl-8ofl tigt Qtligier, 5=
T, A& 5, A=A, H5 A2 =54 5o
s 7141 A-S Frlskaith. A= iRt
AL A A 2 HE, iRl 54, FE AlE, o
< 3 ZHo] et 11859 A, =AY e &
gt W&o = Hiro] Hw Tk

Al 7189 AR BE AREe EA4o] SRR
OSHAE= A4} #ad 13%, EUs A4 A&
A ool A AIFAIR, KOSHAS] Hed+
oflA= 6052 A= fofilAtol dhigt A3 LAt
I At o 2 7HQl B3 HPersonnel Protective
Equipment, PPE)°] T3t X2 Al 7]@olA 382
2 ORI =T, 7I1HEE s =l & Zol7t A
th Al 713 5 OSHACNA AAIRE o & 791 Ho -
Aol 7H Aot AFE W A=) AL
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Table 3. Guidelines for biological hazards at workplaces by OSHA, EU-OSHA and KOSHA

OSHA, Safety and Health Topics

Directive 2000/54/EC

A Study on the Manual of

Guidelines - biological agent - biological agents at work Biohazard Factors in the Workplace
(OSHA, 2020)" (EU-OSHA, 2020)" (KOSHA, 2013)
Objectives  All industries All industries All industries
Biological Bacteria, viruses, fungi, other Micro—-organisms, including those which Viruses, fungi, other microorganisms,
agents microorganisms and their associated have been genetically modified, cell and related toxic

toxins

cultures and human end parasites, which
may be able to provoke any infection,
allergy or toxicity

Prevention and
control

+ Hand hygiene consists of washing with
soap and water, Sanitary facilities should
be highly accessible

¢ When cleaning contaminated
environmental surfaces, products as
appropriates, procedures, method should
be concerned in each biological agent
+ Effective vaccines and antibiotics
products are necessary to develop an
immune response if using the vaccine as
a preventive measure

# Follow measurements for enhanced
contact or engineering controls and
hygiene, depending on the workplace
environment of a specific work

+ To prevent infection, using engineering
and administrative controls, safer work
practices, and PPE suitable for result of
assessment

+ In case of biological agents that cause
waterborne infection, to prevent growth
and introduction of bacteria in to the air,
cooling towers, evaporative condensers,
and fluid coolers use water evaporation
and water systems should be controlled
+ When identifying symptoms of
infection, the exposed and suspected
exposed should be quarantined

+ Workers involved in handling,
treatment, transport, and disposal of
medical, laboratory and other waste must
be protected

* Workers do not eat or drink in working
areas, special protective measures may
be required

+ \When necessary, effective vaccines
should be made available for workers
# Health and veterinary care facilities
other than diagnostic laboratories
specifying appropriate decontamination,
disinfection procedures, implementing
procedures enabling contaminated waste
to be handled, disposed of without risk
+ To reduce risk of exposure, keeping
as low as possible the number of workers
exposed, design of work processes and
engineering control minimize the
exposing, collective protection measures,
hygiene measures, biohazard signs,
accidents plans, testing, secure and
identifiable containers to storage, safe
handling and transport should be used
* In the case of activities involving
exposure to several groups of biological
agents, the risk shall be assessed on the
basis of the danger presented by all
hazardous biological agents

# |t is necessary to create a working
environment that minimizes the risk
of exposure to harmful factors

+ Effective products for disinfection
have been presented for each
hazardous biological agent and must
be observed

+ A suitable vaccine should be
inoculated to prevent infection before
handling biological agents if possible
+ Facilities and facilities dealing with
each group of biological agent require
safety measures suitable for each
biosafety level

Personal
protective
equipment

+ PPE on the situation and tasks involved,
including to the degree of contamination,
risk of exposure, exposure pathway, and
anticipated level of exposure based on the
worst case of scenario

+ Proper decontamination and removing
procedures or if necessary, change need
after using PPE

+ To use proper respiratory protection,
appropriate respirator, information,
respiratory protection standard and so on
needed

+ Training for workers required to use PPE
includes when to use PPE, what PPE is
necessary, how to properly put on, use,
and take off PPE, how to dispose of or
disinfect, inspect for damage and maintain
PPE, the limitations of PPE

+ Workers are provided with appropriate
and adequate washing and toilet facilities,
which may include eye and/or skin washes
and_appropriate protective clothing or other
appropriate special clothing

+ Properly stored in a well-defined place,
checked and cleaned if possible before,
and in any case, after, each use, be
repaired, where defective, or be replaced
before further use and be ensured that
such clothing and protective equipment
is decontaminated and cleaned or, if
necessary, destroyed

+ \Working clothes and protective
equipment must be removed on leaving
the working area and kept separately from
other clothing

¢ PPE should be equipped
considering working characteristics
and each biological agent

¢ \When handling biohazard,
biosafety cabinets should be used
according to biohazardous levels
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A Study on the Manual of
Biohazard Factors in the Workplace
(KOSHA, 2013)"

Directive 2000/54/EC
- biological agents at work
(EU-OSHA, 2020)"
+ Employers shall train workers on
potential risks to health, precautions to
prevent, hygiene requirements, wearing
and use of protective equipment, steps
to be taken by workers in the case of

264
incidents in certain terms or repeated

Table 3. Continued
- biological agent
(OSHA, 2020)
* Employer should provide information

OSHA, Safety and Health Topics

Guidelines
education and about policies and plan, clear procedures,
emergency situations and procedures,

periodically if necessary
* \When using group 2 to 4 biological
agents, the name of undertaking, person

Workers'

rights
+ When the potential exists for exposures
and preventive measures should be notified

regulation
to human blood, body fluids, or other
potentially infectious materials requires
employers to train workers how to
* All workers have the right to know about  of responsible, results of the assessment,
biological agent that may be infected and species of biological agents, protection
repeatedly in each term of each group
instructions, any accident or incident at
a serious accident or incident by a

recognize tasks
room or area where the potential exposure ¢ Employers shall provide written
biological agent, handling a group 4

the policies of protection
* |f possible, list any other workers in the
occured, and give this list to both the local
biological agent
+ Employers shall inform the workers as
quickly as possible when a serious
accident or incident occurs and take a

public health authorities and law

action to rectify the situation
* Employers shall keep a list of workers

enforcement officials
and incidents for at least 10 years, and
when can’t sure infection, the list shall

* Employer should offer training about
competent authority the results of the
ment, activities when exposed,

information of the person responsible,
protective and preventive measures
of workers from exposure to group 3 or

responsibilities biological agents, steps to minimize the exposed, type of work, the biological
risk, methods of decontamination and how agent, records of exposures, accidents,
be kept for 40 years
¢ Employer shall make available to the

Employer's
to access emergency medical care
¢ Employers should develop and
Emergency Action Plan or Emergency
Action Plan, and provide training to worker

¢ Employers must ensure that health,
laboratory, and potential infectious
facilities are safe when transporting or
handling each biological agent in
accordance with the proper guidance
+ All employers must report all
work-related fatalities within 8 hours and a group 4 biological agent, any accident
all work-related inpatient hospitalizations, or incident and medical records
all amputations and all losses of an eye & In the case of any activity likely to
involve a risk of exposure to biological
+ Only fatalities occurring within 30 days agents, the nature, degree and duration
of workers' exposure must be determined
* The employer shall avoid the use of
a harmful biological agent by replacing
it with a biological agent which, under

taken, emergency plan for the protection

within 24 hours

of the work-related incident require
reporting to OSHA

# For an in—patient hospitalization,
its conditions of use, is not dangerous
or is less dangerous to workers' health
# Health surveillance shall carry out in
regular or prior to exposure to all exposed
worker, and cases to diseases or death

amputation, or loss of an eye, these
incidents are reportable to OSHA only if
they occur within 24 hours of the
identified shall be notified to the
competent authority
Health care facilities veterinary care
facilities, laboratories, industrial process,

work-related incident
+ Medical monitoring program are
required to effective treatment, and
notified to workers
Health care workers, laboratories, animal
animal rooms

& agriculture, clean-up workers, food

Occupations
or industries
mortuary workers, emergency responders

guidance

with specify  handlers, poultry workers, business travelers,
construction workers, airline workers,
"Bold: exclusive contents in a guideline, Underline: categories and/or specificities vary depending on guidelines
This table is available in Korean via website link(http://www.kiha.kr/main/journal_search.htm)
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Response Guidance of
Businesses to prevent and
control the spread of

COVID-19 (MoEL, 2020)"

|
Table 4. Guidance or measures for COVID-19 at workplaces by OSHA, EU-OSHA, WHO and MoEL
COVID-19 : Considerations for public health
Back to the workplace and social measures in the
(EU-OSHA, 2020)" workplace in the context of
COVID-19 (WHO, 2020)"

Divided in high, medium, low
depends on probability of coming
less than 1 metre) or frequent
contact with people who may be

infected with COVID-19 and

through contact with contaminated
+ Enhance personal hygiene

266

management by washing
hands and provide enough
sinks and hygiene-related
products such as hand sanitizers,

Guidance on Preparing
disinfectants, disposable

Workplaces for COVID-19
(OSHA, 2020)

surfaces and objects

+ Respiratory etiquette, ensure that

Guidelines
towels and tissue paper
+ Clean and disinfect basins,

tissues are available, it is very
important to ensure safe and proper

others and avoid the sharing
of cups, plates and spoons and

use, care and disposal
ventilate the workplace on a

Exposure risk  Divided in very high, high,
assessment  medium, lower as the
requirement of frequent
and/or close contact with
(i.e., within 6 feet of) other
+ Supply soap and water or
if they are sick, respiratory appropriate hand sanitizer to medical face masks and paper
+ Handwashing with soap and water
or hand hygiene with alcohol-based
regular basis
# Clean the furniture and

provide good ventilation if
work shift, especially after contact
rooms in company-provided
dormitories and use towels and

people or surfaces that may
be infected with SARS-CoV-2
Prevention and & Hand washing, stay home
etiquette, provide public with  clean hands and area and
tissues and trash receptacles,
+ Carry out only essential
work, reducing physical
+ Discourage workers from  contact, isolate workers who hand-rub before starting work,
using other workers, follow can, ask vulnerable workers to  before eating, frequently during the —door knobs, railings, sinks and
+ When delivering goods, do others or contaminated objects
disinfectants should align with the
local authorities, high-touch surfaces
beddings separately
+ Delivery must be non-face—
+ Businesses dealing with

ndicated solution, no large scale

Control’
hours, social distancing
work from home
should be priority disinfection in
spraying in indoor or of people
* Keep a distance of at least 1 metre
external access, queue management customers are recommended
to establish their own plans to
monitor and respond to customers
+ Health officers should fully

strategies should be used

flexible worksites and work  possible
so through pick—up or delivery & After cleaning, selection of
to—face

outside the premises
between people and avoid direct

physical contact, strict control over
inform other employees of this

EPA
+ Provided face mask on a
with PPE for worker
+ When can't remove the of shifts
hazard in workplace, + If close contact is
isolating employees, actions unavoidable, keep it to less
by the worker or employer, than 15 minutes
+ Place an impervious barrier
between workers, especially if
they are not able to keep a
two-meter distance from each only for prevention and control of
other COVID-19 and along with risk
+ Arrange the timing of meal communication guidance and monitor their
breaks to reduce the number & Jobs at medium and high risk  implementation
should enhance cleaning, disinfection, ¢ \When there are suspected
distancing, hygiene, and personnel or confirmed cases, quarantine
protective measurement cases, inform to all workers,
+ Reduce density of people in the disinfect the area exposed to
building, physical spacing at least 1  the infected patient
tissues and waste bins lined metre apart for work stations and & Collective facilities, multi—
purposed facilities should
regularly monitor to detect any
sign

¢ Reduce contact between

the instructions for use of all
cleaning and disinfection
products that registered in
patient should not confused different parts of your
business at the start and end
+ Thermal screening at the
workplace should be considered

Safe Work Practices, PPE are

used for prevent and control
+ To prevention,

high—efficiency air filters

Increasing ventilation rates,

physical barriers are used as

+ Prevention and response of people sharing a place
worker at a time in bathrooms

visitors/clients might occur

engineering controls
and changing rooms
+ Provide workers with
with a plastic bag so that they
risk assessment for COVID-19

plans should be established & Ensure there is only one
in consideration of the level
of risk of exposure
# The level of risk depends
on industry type, exposed
can be emptied without
contacting the contents

elements of exposure
sources in individuals and
+ Materials or various of PPE  # If you have identified a risk ¢ Levels of exposure risk should be
+ Provide personal protective
equipment and training on its proper

common spaces, where congregation
* Employers and managers, should & Workers responsible for
personal protective equipment

or queuing of employees or

suspected COVID-19 patient

carry out and regularly update the disinfection should wear
when cleaning

+ Workers dealing with the

should wear a mask or PPE

considered when apply different
types, disinfection, prices, materials
of personal protective equipment

spaces
of infection despite having
applied all feasible safety
use at medium risk

necessary PPE

should be selected based upon

the hazard, properly fitted,
properly worn when required  measures, then provide all

Personnel
Protection
Equipment
+ Training workers easily
who need to use protecting ¢ It is important to train
clothing and equipment how  workers in correct use of PPE
to put it on, use/wear it, and

take it off correctly
+ The types of PPE required
will be based on the risk of
infection while working and
regularly cared, inspected,
maintained, and replaced, as
necessary
+ Workers, including those
who work within 6 feet of
patients need to use
Journal of Korean Society of Occupational and Environmental Hygiene, 2020: 30(3): 256-269
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Guidelines

Guidance on Preparing
Workplaces for COVID-19
(OSHA, 2020)

COVID-19 :
Back to the workplace
(EU-OSHA, 2020)°

Considerations for public health
and social measures in the
workplace in the context of

COVID-19 (WHO, 2020)"

Response Guidance of
Businesses to prevent and
control the spread of
COVID-19 (MoEL, 2020)"

Other worker

+ Encouraging sick workers

+ \Workers are encouraged or

+ |f a member of staff or a worker

¢ When there are suspected

protection to stay at home, minimizing obliged to work from home feels unwell while at work, provide cases of COVID-19 in the
contact, establishing if the nature of their job allows a medical mask so that they may workplace, check for
alternating days or extra it get home safely and quarantined for  symptoms, ask them to wear
shifts, discontinuing + Allow workers to take 14 days a masks, and immediately
nonessential travel, and equipment, IT equipment and ¢ Standard operating procedures  report to the public health
developing emergency software that they use at work should be prepared to manage a center or call the KCDC Call
communications plans home on a temporary basis, person who are sick or suspected Center
+ Employers should develop  guidance on setting at home, at the workplace + Flex—time work, work from
policies and procedures for ensure that there is good # Cancel non-essential travel, home, remote work are entitled
isolating people who communication provide hand sanitizer to workers to the flexible work arrangement
infected or have symptoms ¢ Do not underestimate_the who must travel, advise worker & Employees planning to
of COVID-19, and train risk of workers feeling isolated  comply with instruction when arrive  travel overseas should be fully
restricted no. of workers to and under psychologic and return informed of precautions and 2
contact them pressure * |t is important to contact the local weeks quarantine after
* Protect workers in close # Facilitate workers” use of  health authorities and to keep traveling overseas, and after
or repeated contact with a individual rather than collective attendance and meeting records in  returning from abroad
sick person by using transport order to facilitate or undertake + Make full preparation to
additional practices contact-tracing ensure a smooth supply of
# Post handwashing signs in protective equipment and
restrooms hygiene-related products
Worker's + Employers should be + Put in place policies on + Workplaces should develop + Flex time work, vacation
welfare and  aware that more employees flexible leave and remote action plans for prevention and measurements should be used
support may need to stay at home working to limit presence at mitigation of COVID-19 for social distancing strategies
to care sick family members the workplace, when needed & The employers should take + Put up leaflets or posters to
+ Provide worker about_ + Be aware that your employee  preventive and protective promote personal hygiene tips
health and safety, proper ~ may have a someone who is measures, such as engineering and at workplace
hygiene practices and the also teleworking or someone administrative controls, personal + Vacation and economical
use of any workplace who may need care protective equipment for supply for family care should
controls, up—to—date + Avoid excessive workload — occupational safety and health be provided
education and training on  on cleaning staff by taking * Occupational health services + Expense for paid leave, living
COVID-19 risk factors and appropriate measures should strengthen their capacity to  support should be paid
protective behaviors + Older people, and those carry out risk assessment + Hygienic measurement,
with underlying medical prevention and control, and medical respiratory etiquette, putting
problems like high blood surveillance and organize mental  on mask should be with when
pressure, heart problems or health and psychosocial support in  manage commuter bus
diabetes, are more likely to  the context of COVID-19
develop serious illness need & There must be no discrimination
caring in the access of workers to
+ Carry out only essential work  protective measures of COVID-19
Maintaining ~ # Provide appropriate + Update your risk + Re—opening of workplaces should ~ Employers should plan to
measurements training, education, and assessment, carry out be carefully planned in advance and  keep their business and

informational material about

business—essential job
functions

adaptations for prevent,
inform workers about the
changes, contact your
occupational health service
and health and safety advisor
consider stress and anxiety
when closed

+ The absence of a substantial
number of workers, ensuring
that workers are not
overburdened, consider
whether staff need additional
training and support when
changing, cross train and train
of interim staff

all possible risks for health and safety

prepare for a mass leave plan

should be properly assessed and
controlled

+ The plan should also include
measures for protecting health,
safety, and security in re-opening,
closing, and modifying workplaces
and work arrangements

+ The action plan and preventive
measures put in place should be
monitored and updated in case of
changes in local epidemiological
trends, new cases of COVID-19 at
the workplace, or lack of compliance
by workers, visitors, and clients or
customers

+ Businesses designate a
team or persons in charge of
preparing plan to respond to
and deal with a mass leave of
workers

High exposure
risk worker

Healthcare workers,
Healthcare delivery and
support staff, Medical
transport workers, mortuary
workers

Construction, retail, food,
transport, maintenance and
domestic services, leisure and
entertainment, education,
hairdressing, health and care
services, policing and prisons,
national compilation

Jobs or work tasks with high
potential for close contact with
people who are known or suspected
of having COVID-19, as well as
contact with objects and surfaces
possibly contaminated with the virus

"Bold: exclusive contents in a guideline, Underline: categories and/or specificities vary depending on guidelines
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