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Examining impacts of moving restrictions against the novel coronavirus epidemics
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Clarification of the "self-restraint effect” through interdisciplinary research
Human behaviors

@ Statistical analysis of human movement and infection spread
- Using spatio-temporal big data to elucidate the macro-level relationship between changes in

Infection spread
people's behavior and the spread of infection. : :

Stats of smargency -

The close association between human movement and COVID-19 epidemic trends has
been confirmed at various scales (e.g. Fig. 1). Non-pharmaceutical interventions (NPIs)
through the control of people's movements, such as declaring a state of emergency, have
assumed a pathway of implementation of measures — reduced outward behaviour —
reduced infection spread, but have they worked as expected? A statistical examination
using big data of human mobility indicated that NPIs reduced the movement of people
from metropolitan core areas thereby reducing the spread of infection to surrounding areas
and that reduced night-time movement of people in downtown areas was associated with
reduced spread of infection, but that this effect diminished as the NPIs were repeated.
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Analysis 1: Human movement and
" infection spread

Social survey for micro-level

@ Social scientific analysis of individual life behavior change analysis of social impacts

-Micro-level elucidation of the regional and social disparities that can arise when various actors m *.

(including foreigners living in Japan) reacted differently to the self-refrain requests.. 1 |0
An Internet questionnaire survey titled “Survey on Health and Life of Foreign Residents in
Japan during the COVID-19 Pandemic” was conducted in October 2021 (valid responses: I n i i
1,986 foreign residents and 1,704 Japanese). Among 1,455 first-generation migrant I I |
participants, 11.6% reported hesitancy toward COVID-19 vaccination (Fig. 2). We found il

that the overall integration to the host society was associated with the vaccination intention.
There are also diverse differences among foreign residents in Japan according to their Analysis 2: Social survey on foreign

level of integration and place of birth, including hardships in their lives and their willingness residents in Japan under the pandemic
to return home, suggests the importance of customised health promotion measures for

foreign residents in Japan. Theoretical

epidemiological study

© Informatics study of the effect on preventing the spread of infection T )

-Theoretical epidemiology of how non-coercive infection control can be an effective epidemic T

control strategy with spatial and social feedbacks. 1 :;: = Bsi — i,
dr t

Extending previous studies of intervention effectiveness based on a theoretical @ 7,7
epidemiological model (SIR model), we derived a final scale equation for the case with 1 ‘g i‘ '~. [
multiple interventions (Fig. 3). It was revealed that multiple interventions are more likely to
minimise the number of infections than a single intervention, and intervening when the 0 100 200 300
number of infections is high can reduce the intervention period. To facilitate further 4

Analysis 3: Theoretical epidemic

quantitative discussion, an approximate formula was derived for the number of people > i ¢ X
modeling of intervention strategies

recovered after multiple interventions as a function of time.
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Fig. 1 Example of detailed geographic
prediction of COVID-19 outbreaks with a
machine learning method
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Fig. 2 Vaccination attitudes of first generation

foreigners in Japan, by nationality and region
BB

5 R

Bon | E— J—
S(t)

ul(tj

i -
Ieax /\\/\

en it gn ot

Fig. 3 Theoretical epidemic model with multiple
interventions. B: infectious spread parameter,
S: number of susceptibles, I: number of
infectives, R: number of recovered.
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