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Air Quality Management for the Prevention of Infections
in Social Welfare Facilities

Shinji YOKOGAWA*! , Yo ISHIGAKI*? , Hiroko KITAMURA*? ,
and Akira SAITO*

Abstract— This study proposed a tool for self-diagnosis and improvement using an infection control
level chart specifically for nursery schools to address air quality management and infection prevention
issues in social welfare facilities. Through a trial diagnosis based on an online questionnaire, we
evaluated the facility and ventilation and infection control capacity on two axes and derived effective
policies to control outbreaks of large infection clusters. We also demonstrated that management and
improvement of ventilation facilities can reduce the risk of infection and showed the potential for the
social implementation of a self-diagnostic tool based on the application of QC circle activities.
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Fig. 1: Example of infection probability against air
exchange rate (ACH) per hour, assuming [=1[person],
p=0.48[m3/h], g=50[1/h], room volume 1,300[m?].
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Fig. 2: Example of a nap cluster in a nursery school (bird’s
eye view).
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Fig. 3: Examples of hard-to-understand switches. (a)
Light up when off. (b) Complicated to set up. (c) Red
is on.

(@)
Fig. 4: Example before and after cleaning of louver panel

of ventilation equipment. (a) Before cleaning (1 1m3/h). (b)
After cleaning (176m3/h).
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Fig. 5: Example of improper paper towel installation.

*FEO (JISZ8122) ) 728, 147 Jl&E% A3 %5 HEPA
ZEEIEER CTHIUL, BT & L CoRRBHfEEn
%, AN, HEPA 7 1 V¥ %4 L TV W2
FERPHCON TV DRl hdoiz. E5IC,
ZELIUAADE DI T V2 ), BRI O < IZKE
ENTOWTRIPBETE TEVEALE V. 512,
HEPA OFESNIET N I— VIEBZIZ L > TR T35 [28] 2
EDEHSNTES T, #RREFICL > Ty A IVAR
FHEOBREEEIET LTS 2 E0RELH - 72,

HIEREWIETHNY N T Vo@DV T, H
HHOBMY) L E, BBy FYF Vo
BEHFECET 2HESAE LW ARz iz
(X Fig. 5D X )12, FROCEEOBREIERZIES 2720
WHENETONY FEZFNVERHCTWLIGETS, Y
HLOPER AW THRE L TV AHAIZIE, Froikd
7RI & o TTOMANER S N, FIETOEKRE %
ERVEENH L. TO L) RHRIEIEROBY; R & C
L CHOND D TH L0, RERZLZ ETIRAEMS L
TlEWi o/,

DIRICBIF 72 & 9 e i, HRkRe / o oFo/”
HTHY, bhrYRTWHA KTy 7 REBMICL o> TR
T ENNELEEZOND.

4. EEHICEAT IRERR

PR O & RIS, EYYER R ICRI$ 5 Mk
FUOMEBO¥BEEICHETL e T ) v 7k s Eii L
7o W) — ¥ —1oOMEBEIC, BOoOmEYT 25T
D REGRERT N BT 5 R & MRk R 12> W T, T
SEOSHEHHICOWTR T Yy LT

O WHoF—07— 2 L IEHLHE

@ WHOSEFOFEMIRN

@ Mo, BEHRRE & o

@ k- BEBE A AR S DY A

® W 5s (MHEs | M R EEI TLoug))
LIV — VEFIZDONWT

F— LT =7 LIFRIEFIZOVWTIE, & A LD

88 WhEE 18K B2 5



BV TG &0 HEEEERSIE SN, 20
DOFEFE TIHIFROTHALIZ X 2 HH O #HADTTH
Tz, #Z 1 DORFRETIE, THHRONEEEDH
TR VIRIIZH > 72,

B OREITOWTIL, BN ZA813 T T en
1 OOBEEZR\VT, 13 & A EOBEERE TIRERGSEIC
BT 2B Ea 2o Twa I Enbhoal. 12751,
FERRIY 2 SR DY 2 T TV B IRER &, PRIERTSE
DIBEDEREIZE & ARERMIIITN 4 L) i
REThH5b.

Rk & OB OWTIL, 5 ODREFRE T
MR & OBEIEIIE K2 BHOAICRL &) HIETH
D, REO BB IRHWIC X B EAYES SRS E L o
TWAHI EWARS.

HiEk - BRBEOM FICET 20 A OWTIE, &T
OBEBERINZBWT—ED X U IN=Ip S R2D 4 v N—|2
LD HIER L RN LOB NS R EN TV D L oEE
THotz. 72720, Wi Tl 72k - 5xfigicB 4 53
BB ITFET IR E LTS, Thbb, &g
FEXSH & L COBRERAE - TREEDHIEIC 2 > T e n
ek dEZLNS.

3D 58S LIV — IV OMFIZOWVWTIE, £ TOREFE
IZBWTSS DMEFESNTEY, V—IVERKD ZwvEn
IFERIC T o7z, AVN—DRZFOEFRTHHATEIED
k2 by AEL Horz. ZOHIE, BIASEICED S
¥, RER - DHEOEBE L TRELERDLETHY,
VBRI — V8T 5 HENRDH L E2IR LTV 5.

DiEofER LY, #E2EATHROMGHILE L, /
N ZB S B MO HiEy b OEHEDS ) EEEITIC
BOWTHEMEEZOND.

& tEAEIRR X, COVID-19 12 & Y kB ¥ aHED
KIEIZEIN L, xR % B 2 SRk o LB D IEH
WEWEITE bWR D, ZOXD BHBOS T
&, 7730 T4 OUEERZITTIILEES L, v AT
AV IPOBIGICEDL T TOELF L —Y a Y OHE
A ZIVOREREEPLEEZZ 5NE. S5, &
DR 8 TIMEREIZ / TNy R BT A2, R, T4b
B R BB T 2R A SR T 5 T 4 — RNy 24§
RexFo720d v T4 VBl Y AT A DRI L HEA TS
VETH 5.

5. HCRM A ADERE

D oOFEAERZ I, R CTIREIHE OB T
WA HNETAET IA VB AT A% BE L.
ZOENEOREI D712, EIHEY 7 A ¥ — AR
DOHREZEL 72 19 ORBRICH I ZFHE L, Google
Forms CIERE L 7- BRI EZ AW CHZE L NE L 72, [E4&

Air Quality Management for the Prevention of Infections
in Social Welfare Facilities

FEEEEOREREI, SGIRHFREEOLMERE & 2k
D, dRIE [THREICKRITZ2HENE] 2555 1R 5/
FERANFROTE L TH L. T B 4 BERE O L0
Bl &L C, 8RO RRFERME 25720, L)
M7k TORGHEIL RO MBS b D EEZ LMD,
19 ORBERERONFUL, EEREIESEAHEACL S
b oAt 14 Hik, MASHICE 2L 0P 3 MR, IO
WA 2 X ChH B, B, 7T AY —FEOREELZ
DRIGIZDOWTIL, FEOIREITIZ X o THWM R % 5
728, 19 OREFRIZOWT Y T A Y —5EIC 5 8011
HIWFIC L A0 8EIZEE L W &b o 7.

BRMOBFHIB W T, #iEED QC ¥ —27 Vo
) — 7= EECH G 72 B DOEA L FFTAD L)L 240
BL, UGEIRET L2700 2 MET T 2BICHWH L
% I6F [29] ZIH L 7.

51 QC ¥ — 7L LNIVIEEER

QC ¥ — 7 WiEEpE, NEFIUGEEES) & b IFITN, Bk
BB OWTHEMICEGERS Y — A0 OB,
POMEEBTH L. NEFITOWEE) % 8 U TR E O
EFAN=V a3 rEEO, MEROMEGERNOEBE % 5
D LR D B, FAZBIGOUEEFE 721 T <, HERL
BISHESMOERERER L, RPEOEFEFIZBITS
mnE ) _EOBRE ) & ST B [30].

QC H— 27 )V L VR FRIL, [QC ¥ — 27 )VDFIEN
mEeS) (X | & [ < BEHEDDH DY (Y i) |
D2RILT T 7HHCTHL DR E HOZWT 5720
WCHWSNAE, X, YHEioZNZFIUIR L, SO0IEH
BT 5L NVOEKE 550 L)V THCZK, [%
L, ZOPHEZTOLNVS -V 2 EDIX-Y 75
7 (Fig. 6) (2710 b LCHIRIEIRE, 4B 0IEES
HEZFHAPNLLDTH 5.

KWFZETIE, QCH—Z VL NVIERELSF L |,
JEYPRE Y T A Y —38H) A7 KR A HL) flAD LN
V& LT, Thtiak - 5 oRED (Xl | & TGI8
BDIMGGE~Y AT A 2 b (YH) | D 2KICT T 7 % kst
L, #iEkxIT-7-.

5.2 e - MR DEES (X &)

ZREEH, ThbbEKoBFHICBWTIE, 77
)T 4 ZDHONAT SRS L HIEET e 3 5 HLE
CEYLEHNEREE L. LAY, IE TOHE
DGR, EWE Y E & B & OB LA
TR BIR, WEERMOIERN 2 X VT F ¥ ADA+50
7o DI B OMEREDFHE R T e WHIATHUR S 7z,
ZNHEORPICEDE, HEZIZHCOET HIHEROA
REEOPELIEZHMO—2L LT, UFD520
THH OB & #EM L7z, FMEme 1 1Rd

Oukan Vol.18, No.2 89



Yokogawa, S. et al.

High
A S

» High

Fig. 6: Example of level grasping table and zone distribu-
tion used in Japanese quality control circles.
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Fig. 7: Analysis of infection control levels of the results
of a questionnaire survey of 19 nursery schools.
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Table 1: Effectiveness tests.

Factor D. F. | Chisq of L.R. | p-value (Prob>ChiSq) VIF
Average number of 1 23.714 <.0001* 1.090
people staying
Building Ventilation 1 17.051 <.0001* 1.058
Performance Index
Operatlongl Indicators for 1 10.012 0.0016* 1.045
Infection Control

Table 2: Parameter estimations.

Factor i S.E. Chisq of L.R. | p-value (Prob>ChiSq)
Intercept 20.546 2.246 83.671 <.0001*

Average number of

X -3.536 0.771 23.714 <.0001*
people staying
Building Ventilation 2981 0.679 17.051 <.0001*
Performance Index
Operational Indicators for 2529 0.828 10.012 0.0016*

Infection Control
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