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Examining impacts of moving restrictions against the novel coronavirus epidemics

FIROBIRICESD TERNR] DOFEH

O ADOBIE LRI R DMEHTPHSH
- BZRE v F—2ITE AR DITBEBEIA )< O EE I O#28

RITHRDIER - RAITIHROK R >N EITEHEE>BREILRDOIMHE E LT
OO EMBEEE A ST AEEIL. ADEEH LA T-BRETKRD
FRITTREEZ MM E O FEEIkMmAYS A ORERE T —2IEHAL THRET
L.—EDHEETOFRIRIREHEZHEEL=(Fig.1). ZD—AT. EQKIITHIT
HERDERNDADEEDELERELTNSDOMNZDNTIE, BEELTES
nit-.

O BEADLEFTHEILOLKIBFHIS
NEAEBHIMHERTELS DI E - HRBEDIVAL LS DD

BEEDRATICKBEEOCE TR T HHIEBEE - H R EFBHESH
129516, 2021108 IZBALBEICEEITAHEAFEREBERANIZHLT
KFREAA—2 I ABEEERLI- (BRSNS EA1,986. HARA1,704),
11.6%DE—HEDHE AMNCOVID-197 9 F L EEE L= (Fig. 2), KRRk
HEANDHEEEAVABEWVWNEANIRE., DI9FUEBEEHEAES N o=, §&.
EBNEADEZBEHOEILLZTOREER., 20T BICE TR RLGE
s W

© RERHLKR LR OEHR PAIRE
-3 7 DRI A E BT AT HIIEEL L7521 5 5 0 E DB REF HIRREA

NETOEREFZETILSIRETIVER—RET DN ANROHAREH
RL. BHREIDONANH>1=HE (Fig. 3) [TV THORBREAEXZEHL
o THDHAFIYHLEHEI DT ADANBRREERER/IMEL T BEE
BAZVEITNATDEN AR ERECTESCEZHALMNIILIZ, SHICEE
HEERERHITT 50 ERENALEISSORIEERZRE OB
THEEXEELH L,

of Research Resul y

Week54 EE2{E Week54 F I {iE

Infection spread

Human behaviors

A 4

v

Fig. 1 I EIC S MR T HO

Social survey for micro-level
analysis of social impacts

SN2 a0F@IcEHAEANEACHTS  Fig.2 F—HKAEEBNEADTIFUEREES
#HLRE

Theoretical
epidemiological study

Fig. 3 HHENADHIBHREFETIL
B BRI RINSAR—, S R MEE 1 RPH

W3 EREFETIVICLDRITHENR R EEEH



FROOFT O IWNARIGIZCEITIBEHFREZTONE - EEDOHT

TOHOKU Examining impacts of moving restrictions against the novel coronavirus epidemics

{?ﬂ? ST B EETAKEHE AT Y (LRHBHAFETAO 15 b KR 30 WERRREXE

UNIVERSITY

Clarification of the "self-restraint effect"
through interdisciplinary research

© Statistical analysis of human movement and infection spread
- Using spatio-temporal big data to elucidate the macro-level relationship between changes in
people's behavior and the spread of infection.

In the first year of this project, the predicting potential of the spread of infection with human
mobility indices was examined by applying a machine learning method to the 1km gridded
data of COVID-19 incidence, and the predictability was confirmed with a certain degree of
accuracy (Fig. 1). Challenges remained regarding how epidemic control measures
regulate changes in people's mobility.

@ Social scientific analysis of individual life behavior change
-Micro-level elucidation of the regional and social disparities that can arise when various actors
(including foreigners living in Japan) reacted differently to the self-refrain requests..

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:
1,986 foreign residents and 1,704 Japanese). Among 1,455 first-generation migrant
participants, 11.6% reported hesitancy toward COVID-19 vaccination (Fig. 2). We found
that the overall integration to the host society was associated with the vaccination intention.
We will also focus on the social impact of the COVID-19 pandemic on the migrants in
Japan epidemic (changes in intentions to stay in Japan and the determinants, difficulties
during the pandemic, etc.) and explore the desired inclusive support for foreign residents

in the with/post-COIVD-19 era.

© Informatics study of the effect on preventing the spread of infection
-Theoretical epidemiology of how non-coercive infection control can be an effective epidemic
control strategy with spatial and social feedbacks.

Extending previous studies of intervention effectiveness based on a theoretical
epidemiological model (SIR model), we derived a final scale equation for the case with
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
number of infections is high can reduce the intervention period. To facilitate further
quantitative discussion, an approximate formula was derived for the number of people
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

Fig. 2 Vaccination attitudes of first generation
foreigners in Japan, by nationality and region

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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