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Strategic International Collaborative Research Program (SICORP)
Japan—Thailand Joint Research Program
Executive Summary of Final Report

1. Project title : TMathematical modelling of heterogeneous contact and movement patterns
for preventing COVID-19
2. Research period : January 2021 ~ March 2023
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Kyoto University, SCtgg;?ilggtlon,
Pl Hiroshi Nishiura | Professor Graduate School of S
Medicine estimation,
writing
Analysis of
. Kyoto University, contact data,
Katsuma Assistant o
Collaborator Hayashi Professor Grao'lu.ate School of mob|I|ty Qata,
Medicine supervision of
Thai student
. Kyoto University, Analysis of
Collaborator Tetsuro . Assistant Graduate School of | contact data,
Kobayashi Professor . "
Medicine mobility data
Assistant Kyoto University, Analysis of
Collaborator | Taishi Kayano Graduate School of | contact data,
Professor . -
Medicine mobility data
Kyoto University,
(Plgtset ?OC Graduate School of | Analysis of
Collaborator | Ryo Kinoshita rinci’ al Medicine (National contact data,
iF;w e stri) ator) Institute of Infectious | mobility data
9 Diseases from 2022)
Office Kyoto University, Analysis of
Collaborator | Marie Fujimoto . Graduate School of | contact data,
assistant g "
Medicine mobility data
Total number of participants throughout the research period: 6
Partner-side
Name Title Affiliation Role in the
research
project
Saranath . Mahidol University Spatlal_
. Associate ; modelling,
Pl Lawpoolsri Faculty of Tropical :
i Professor L Public health
Niyom Medicine . :
informatics
Klot Assistant . : . Mathematical
Co-Pl Patanarapeelert Professor Silpakorn University modelling
King Mongkut’s
Co-PI Puntani Associate | Institute of Applied
Pongsumpun Professor | Technology Mathematics
Lakrabang
Faculty of Tropical Spatial
Collaborator Chav_varat Lecturer Medicine, Mahidol Modelling,
Rotejanaprasert : : . .
University Epidemiology
Total number of participants throughout the research period: 4
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4. Summary of the international joint research

Using ICT techniques, we devised mathematical models that capture the heterogeneous
contact patterns as well as distant movement rate, aiming to ultimately formulate a scientific
basis to plan prevention programs including forthcoming immunization strategies and
non-pharmaceutical behavioral interventions via modelling approaches. Not only mutually
compensating technical weakness in each side, we have also been engaged in a joint study
that mathematically examines the strategy to tune the volume of international travel. Aiming
to eventually optimize COVID-19 interventions using quantitative validated models, we
performed collaborative studies on the transmission dynamics and evaluation of
countermeasures.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

Contact surveys were conducted both in Japan and in Thailand. Survey results of contact
matrix in Japan were used to parameterize the age-dependent transmission model. Via
taking extensive interviews during the course of COVID-19 pandemic, we aimed to clarify
optimal interventions against COVID-19. We invited PhD student from Thai-side to
collaboratively investigate Thai data from June-August 2023. As for human mobility data, we
investigated mobile phone data and Google mobility report, thereby clarifying movement
patterns of people. Not only Google mobility, but based on GPS information, de-identified
night-time de facto population and inter-prefectural movement rate were estimated, thereby
allowing us to explore how spatial spread was enhanced during 2020 epidemic (and
reported the results as an original research article).

5-2 Synergistic effects of the joint research

Japanese team has an expertise in epidemiological modelling of infectious diseases,
especially in temporal element of the transmission dynamics. The group has grown its
activity in various aspects of mechanistic modelling in epidemiology at Kyoto University.
Thai group consists of spatial and mathematical modelling, with a research experience in
handling spatial movement rate using a mobile phone application. The group also shares
the expertise of extensive analytical investigations of mathematical models with keen
interest in applying models to epidemic control activities. Anticipating synergistic effect, two
countries compensated their own weakness through collaboration, sharing the aim to
achieve heterogeneous transmission modelling and spatial movement, and passing the
button to the next international collaborative modelling project on COVID-19.

5-3 Scientific, industrial or societal impacts/effects of the outputs

Age-dependent prediction model was developed, helping us to obtain real-time forecast
of age-dependent number of cases during Tokyo Olympic games. Obtained results were
summarized as an original research article, and a part of the results was also reported to the
Advisory Board Meeting of COVID-19 control at the Ministry of Health, Labour and Welfare
of Japan. Employing human mobility data, spatial spread across Japan was quantitatively
described, and thus, we were able to explicitly assess how the travel enhancement (e.g. Go
To travel campaign) enhanced spatial spread of COVID-19. Night time population size was
shown to predict the effective reproduction number, thereby helping risk assessment
practice, including those reported to the Advisory Board Meeting of COVID-19 control at the
Ministry of Health, Labour and Welfare on weekly basis. Moreover, mentoring the
next-generation researchers will be our highest priority. Japanese and Thai young
researchers will experience the implementation via mutual visit for collaboration.
Formulation of object-oriented model that is customized for sustainable intervention
program, we mentored the next generation researchers to confront emergency response
need.
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