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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.
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Fig. 6: Example of level grasping table and zone distribu-
tion used in Japanese quality control circles.
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Fig. 9: Results of the hierarchical cluster analysis of
infection control level questionnaire results.
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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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