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Infrastructure Development for Promoting International S&T Cooperation
Japan—US Joint Research Program
Executive Summary of Final Report

1. Project title : Development of a resilience evaluation method of localities through
operational continuity of hospitals as indicators

2. Research period : February 2022 ~ March 2023

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Satoru Professor Disaster Overall
NISHIKAWA Mitigation Coordination
Research and Lead
Center, Nagoya
University
Co-PI Aiko Professor College of Survey of
YAMAMOTO Emeritus Nursing Art and Hospitals
Science,
University of
Hyogo
Co-PI Mie NAIKI Professor Japanese Red Survey of
Cross College of | Hospitals
Nursing
Co-PI Junko Professor Faculty of Infrastructures
IKEUCHI Science and supporting
Engineering, Hospitals
Setsunan
University
Collaborator | Yasuko Associate Graduate School | Lifelines
KUWATA Professor of Engineering, supporting
Kobe University | Hospitals
Collaborator | Asuka Associate Psychological Collaboration
NOMURA Professor Support & of Hospital
Research Center | Neighborhoods
for Human
Development,
Nagoya
University
Collaborator | Hiroshi UNE Collaborative Al-Data Science | Hazards
Researcher Center, Surrounding
Ochanomizu Hospitals
University
Collaborator | Yoshikazu Disaster Japanese Red Indispensable
MARUYAMA Medicine Cross Society Functions to
Superintendent support
Hospitals
Collaborator | Yuji OZAWA Associate Disaster Indispensable
Professor Mitigation Supplies to
Research support
Center, Nagoya | Hospitals
University
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Collaborator

Yoshihiro
CHIBA

Researcher

Disaster
Mitigation
Research
Center, Nagoya
University

Liaison and
support

Collaborator

Nobuko
NAGAYA

Administrative
Staff

Disaster
Mitigation
Research
Center, Nagoya
University

Administrative
Support

Total number of participants throughout the research period: 11

U.S.A. Partner-side

Name

Title

Affiliation

Role in the
research
project

Pl

Maria WATSON

Assistant
Professor

M.E. Rinker, Sr.,
School of
Construction
Management and
Shimberg Center for
Housing Studies,
University of Florida

U.S.
Coordination
and Lead

Collaborator

Colin LASCH

Graduate
student

M.E. Rinker, Sr.,
School of
Construction
Management and
Shimberg Center for
Housing Studies,
University of Florida

Data Collector

Collaborator

Ravi KIRAN
MANE

Graduate
student

M.E. Rinker, Sr.,
School of
Construction
Management and
Shimberg Center for
Housing Studies,
University of Florida

Data Collector

Total number of participants throughout the research period: 3

4. Summary of the joint project

Research focusing on the relationship between external supplies and the local community
support necessary for a hospital's continuity of operations in the event of a large-scale
disaster is an area that has not been addressed neither in Japan nor the United States.

This Japan-U.S. SICORP call triggered the first contact between a Japanese principal
investigator and a young U.S. researcher from the University of Florida who had expressed
interest in this new topic, and they jointly applied for the JST call to form a research team
with a completely new team of experts across multiple disciplines, from civil engineering to
nursing and medicine, between Japan and the United States.

After the proposal was accepted, several online meetings were held between the
Japanese and U.S. principal investigators, and in July they joined the JST-sponsored session
in the Natural Hazards Workshop held online in Boulder, Colorado, U.S.A., where they gave
a joint U.S.-Japan presentation and exchanged views with participants.
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In September 2022, in the mid-term of this research period, Hurricane lan crossed south-
central Florida and caused severe damage, and reports were collected and shared by both
teams in Japan and the U.S. regarding cases of hospital damage.

The Japanese team organized a large-scale questionnaire survey to designated
emergency base hospitals in Tokyo, Shizuoka, Aichi, Mie, Wakayama, Osaka, Tokushima
and Kochi, the prefectures with risks of major earthquakes in the near future. Also, this
questionnaire was organized for all the Japanese Red-Cross hospitals which is the nation-
wide network of base hospitals. Despite the COVID-19 pandemic the questionnaire received
good answers. The questionnaire form was handed to the U.S.A. principal investigator for
her pursual to be applied for hospitals in Florida. As of March 2023, the questionnaire survey
was not yet feasible in Florida due to the ongoing recovery from Hurricane lan damage.

A seminar and workshop on this research topic was held at the University of Florida in
March 2023, with the Japanese PI presenting this research topic and its background and
researchers from various expertise at University of Florida participated in active discussions
resulting in fruitful exchange of views on commonalities and differences between the two
countries regarding continuity of operations of hospitals and future challenges in this field.

A case study of damaged hospital and field survey of the affected area were conducted
jointly in Fort Myers. In addition, they jointly presented the findings of this study at the JST
session in the World Bosai Forum held in Sendai, Japan on March 10, 2023.

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

Athorough analysis of the Japanese nation-wide database of emergency hospitals “EMIS”
and the extensive questionnaire survey by the Japanese team revealed that majority of
emergency base hospitals are fairly equipped with basic stockpiles of food, fuel, medicines,
water for the initial 3 days. However, if the future Nankai-trough earthquake is to happen, it
might be difficult to resume these supplies on the fourth day. The questionnaire result
indicated that hospitals are not confident where the necessary supplies will come from and
how they can secure them. This is a gap which needs to be addressed urgently. Very few
hospitals had grasp of the safety of the houses of their employed professionals. Also, a
number of hospitals expressed their concerns about the accessibility to their hospitals, due
to ftraffic congestion even in normal times, and concerns about flood inundation.
Through the cross-sectional comparison between hospitals with/without disaster experiences,
the former was clearly better prepared. The online interviews to selected hospitals’ nursing
department revealed that these emergency base hospitals try to maintain good relationship
with neighboring communities. Also, the COVID-19 experience gave opportunities for better
collaboration among different sections in the hospitals.

5-2 Synergistic effects of the joint research

The Great East Japan Earthquake in 2011 and the series of disasters in 2018 have
prompted Japan to promote internal preparedness of base hospitals for disasters. However,
the Japanese team clarified that hospitals need supplies and support from surrounding
community for their continuity of operations. This was newly recognized by the U.S.
counterpart and they began to work on it as a new challenge.

In March 2023, a workshop on this research theme was held at the University of Florida,
where researchers from various fields at the University of Florida participated in active
discussions. The discussions at the workshop at University of Florida in March revealed that
the Florida residents tend to evacuate swiftly for long distance without hesitation in case of
hurricane warnings, compared to the Japanese evacuation style where the residents hesitate
to evacuate even to nearby shelters within their municipalities. In case of loss of electricity
and water supply by Hurricane lan, hospitals did not hesitate to close their operations and
evacuate with the patients. Whereas, in Japan, hospitals tend to siege with maximum effort
and ask for external assistance.

The discussions also revealed that the top management of hospitals in the U.S. are mostly
executives who are not medical doctors, whereas, in Japan, most of the top management of
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hospitals are medical doctors. This might lead to the different attitude towards emergencies
and evacuation. The participants agreed that such comparisons & analysis might lead to
further findings for better preparedness.

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

This is an area of research that has not yet been undertaken in the U.S. or anywhere else
in the world. In the areas affected by the February 2023 earthquake in southern Turkey,
research groups from the United States and Japan have studied physical damage to hospital
buildings and ancillary facilities, but little research has been done on hospital supplies and
professional workforce and their relationship to the neighboring communities. It would be
very significant to expand the perspective of this U.S.-Japan study to other disaster-prone
countries, not only to Turkey but also to countries such as Mexico, India, Indonesia, the
Philippines, and the west coast of Canada which may face future earthquakes.

Continuity of operations of hospitals requires combination of numerous resources and
supplies and professional manpower. This study result indicates that this can be a good
indicator of community resilience.

For better preparedness against a future Nankai Trough earthquake in Japan, the Florida
example of long-distance swift evacuation of residents and hospital patients can be further
studied for the possibility of reducing the burden to supplies within the affected area and even
preventing disaster-related deaths by promptly evacuating hospitalized patients outside of
the affected area.
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