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Evaluation of Infection Control Based on Infection Risk of Novel Coronavirus

ERE—E, B

R, MILgRTF

Aiichiro FUJINAGA, Hiroki KISHIKAWA and Rumiko MURAYAMA

Abstract. Since Coronavirus disease 2019 (COVID-19) was spread in the world, we have been compelled to

do infection controls such as putting a mask on, washing hands, avoiding contact to other people, and so on.

However, it is difficult to know how effective the infection controls are. Therefore, the purpose of this study is to

provide the information about the evaluation of the infection controls based on infection risk. In this study,

infection risk was calculated semi-quantitatively. As a result, it is numerically shown that air-mediated routes

such as droplets and aerosols are important for the infection. And also, it is effective to put a mask on, take

social distancing, and ventilate as infection controls. If people could understand what infection controls are

effective on the infection risk, the people would continue the infection controls in order to control COVID-19.
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Hlla o FEYE (COVID-19) (LLF [#ifl o
o)) i, PEREET CEE S S /22019
E1R2AMRE, &MUk o7z HATD 2020
E3H2H DS HERA T TEED/A - - A
Rk o7z F72, HEEHTEFESI AT
JeANRY MR AEFIEESN, 4ATH2HIEE
WP, KB, ER, fRRHET, BRAREES
1A B SNz, %nur&m HAARZZFT% L
SR T, BT O 72O ORIRAE S, B
T30 FAGEAT B LLATICAT > T e [AZEARZ
T & B A LIS MR AR AR H 11 O (B (&l R
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b EHIIR), HRFIETILEAERL BT,
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R AR B THELTHTHICT LI L ANESRE
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Tzl WHEI0H D AP, Z0%, 158
T eI NS (EAFEE, 2020b)
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Figure 1  Exposure routes of COVID-19 from an infected
person to a susceptible person
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Table 1 Questionnaire for parameter of the exposure routes

&S A7 (Risk)=PX (Mg +M )
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Risk FHHAE R =PX (M, + M) =

FTIANVAOFEREIFEL T, dHendA
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STV 5 (Pasalari et al., 2019)s L72*L, SARS
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% (Watanabe et al., 2010) b O, FEI a7 A
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(Zhang and Wang, 2020) %5, AW Cld =S
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Mgy FHEVIC L D7 AV AFRGEEIEE, OBH
108 AV, 15SBT T ECRESHEDN
0.0001 & 70, OFPVaik#l 2L THISH
T ENRDHNIL001 & % b (E4E5E %,
2020b) —H T, FERHVOHELHKRT L0
T, B EBET LT EICTFRVT A,
CORGFEEHER SN D25, T2 1HIZHE
Ladkbw AN, Litoflérehzh, @
10015 L C0.01, @W10f5LTC0.1&F %,

My LT oz Ty / -V Eil X
D SAREERE K e B, F 03 EHLA WEHIC
£ 274NV AFRFEEIZ1005D 1T TH D
DT (AR A7 ES 2020), O
T HEICHET 2HA13001, @1HIZ 1A
SEE, B A THNIZ0L, OLAWEAIRL
E3 %,

My BADTRIED B 2 5o\ Hefih 3 2 Bl &
(ArlEsE) <, OFEEN, S ol
e EHSHEMT ST HURIZEE STV D
Yt %001, QEEREZ EASDHEMT 5E 2
FE SN TWawEiad01, Of AT
aZPCEMTILaGE 1235,

LB, BEPPIIN,, (HIZHET 2 A0 A
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EEEL TRV, Ziuk, BEFOEEOHT
I~ 227 % LT T, EFTHSOORRIIfN
HZEERVEEZRITDTH D,

P=P XN ) 5 (©)

ZIT,

P | HIZI&GE LT DR

Py EATWREERIRON (1A AL
TV 2EE (BEEBONIHT 286 TH
D, HBBREF IIRKI4HMERESE5DT,
14 H B @B KAWL & & T w5 (WHO,
2021) ZEHS, HE1IBEMO 10T AH2H O
HBUE S Ba N % 206 L 72814 Py =ax2/10°
TH5)

Ny VHIERERHSONEBLZMA, EI
BT 25 QmPIZED CTREMD S 1,
1557 UL EF LB Tl I F AR R E T 5),
B, AKETHhhIE Zoprik, P=1-(1-

P TR END D, Py IR I S Wi

G, P=Py XN,z THBTE S, BB, Pyy
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HFH2x10 7 ~4x1072C, 1-(1-Py) e Py,
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Table 1 % VT, U A 7 5Ffli % EHi 9§ % 5t R
FHIZHKHHIZOWTHALTL BV, ORI
LT, HEloa IG5 A7 2 HET S
FHERET S, SNE, BlE LT, [[UHET
[\ U Ol &, RGN E ) 3R HE L7
37— (A: —EADOERFEORKL NV, B F
B E LNV, C AT UAMTS L%\
RO L ~V) 1ZDWTCHRME L 72 R HIRE L
e TR0 ZLB 2 EE L 72,

3. BREEER
31 URVEESH (5—2ZB)

KBFOREEEOREIS TI0%DIEER L
F = ATENTWT, DTOREEREZ LTn5
NEFBHW R r— A L LTHE L 72,

PR GE L, RO 20214F7H9HOE
EO—HAB D10 ANH 720 D9.84 N (8 H i,
2021; NHK, 2021) = fif L7z,

HK - 7 B VIZBT B My 2DV T U
WO L RADOT A7 E L TWTM, 4, 5703,
PRBEA 1 mIZI > TV T My 50,5, F 7235004
B HEBT CHEFRS20mY (- ) 2L Tw
TMyua D078 L F 5 &, My 120.3X0.5%0.78=
12X107 ' X % %o RICHEMI BT 2 Myl D0
T, AR 3 b IsBEwinTI L2y
FIR B & & 1247 5 TV T My 550,01, LA T
DT NI —= )V T H 1R % O TMy
0.1, FARELMRPLMAT 2B 7% SIEFEES
MTVRR VD TMyya 201 8T 5L, Myld
0.01x0.1X0.1=1.0X10 " & %2 %, Z D52 (1)
AT 2 ELFD X9 I&E) A 7 (Risk) H3RT
HTE 5,

Risk=PXM
P=P X Ny
P 0,=9.84 A X2/100000 A=2.0x10"*
N 10N LD,
P=2.0x10"*x10=2.0x10">
M =M X Mg X My
=0.3%0.5x0.78
=1.2x10""
M =M g Magem™ Mg
=0.01x0.1x0.1
=1.0x10""
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£ 5T, Risk=2.0x10"° X1.2X10"
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1

CORBFFTOFN R EG) A7 & LCTHE
L7 —ZBTOREY) 2 7 OffEfE2.4x107"
12, 20214E7 B9 HIZ BT 5 KBUGFTOEE DK
BB OEE2.0X10 HEWETH 5720 2D
ek, oK) A TSRS D B &
W2 b,

— kR E L CTELRY) o3t E LT
L —AA FHWENEE L TWET—AB
T Ly yv A7 EFRVE BT 2 DAt
R LTV ARnWr—AChk et Ky A7 0
FH5BI % Table 2 127R 3o &G ) A 7 (Risk) D H

EHDE, r—AAR9AXI1077 L ) I A
r— 2B QA4X10 YD 04REE o 2. F 7o,
r—ACOEG) A7 131.5x10 " LAY —AB
DXL e oTe T —AADBEY) A7
X, 7= ACO0.06MEL Y, YRR & FlR
FIIZAT D ERERRBIIZAT D WA D 10570 1 BT
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T2, Mag EMy 2 BT AL, LD —2A
bMuy DTN My &) DR Y RE L, F—AA,
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L0, EHER G 27 OB B T
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—J7, AN X B A2, R LY
LR NNEL BBEGEDLENT L, TR
R EORH TR EDOREDTEN S LA o

Table 2 Examples of calculated infection risk assessment

) 27 (Risk)=PX (Mo + Myzgg)

a (fEATw 2 4B HF I O 1) PNITE 9.84 N10TT AN
E—HEE D105 N7z b 202147 H9H
OHFHIEGE)
Py (FEATWVLHGERTED| Pyy=a/10°%2 2.0x107" | BAHHONTHE
ADIEG L T B EE)
N,y BT 2 Ao %) REAE 10 A/H
P P=P XNy 2.0x10°
) A7 EHEB r—2AA r—AB r—AC
xFE LNV A R v

M., @AHA 0.3 @A AT 0.3 @yLryy 0.65
Mg D2m 025 | ®@Im 0.5 QLS 7w 1
M O—fmE L~ 0.64 | @il 0.78 Ok L 1
Mg DOBEAN 10D AP E | 0.0001 | @EH % L1ISE, BT 0.01 @HH = LIsHEIH 0.1
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e
My [OOF 50 70 Nwp 0.01 @UHIEZE, B 0.1 Lz 1
M g O A 7 0.01 @EHSATAEE S 1 0.1 O DF S FR % 1
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Risk=PxXM
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9.4x10°°

AHol

24x10"*

A5

1.5%10°°

~ 254 —



1) A7 “7Wt%%  Japanese Journal of Risk Analysis  Vol. 31, No. 3
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Figure 2 Sensibility of infection risk rate (R/Rg) by
variation of exposure parameters of infection
controls (choice of 1-3 or 1-5) (R: infection
risk of each infection control, Rg: infection risk
of Case B as a standard case)
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