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Serious accidents at nuclear power plants have been rare, but their
stories can teach us how to prevent or mitigate the effects of future
nuclear catastrophes. The accidents at the Fukushima Daiichi nuclear
power plant and Chernobyl nuclear power plant occurred 9 years and
34 years ago, respectively, and there are still lessons to learn from them
regarding numerous issues, including radiation exposure assessment
and medical follow-up of emergency responders, evacuees and re-
sidents; decisions to lift evacuation orders; and communication with
responders and stakeholders (Bazyka et al., 2016; Callen and Homma,
2017; Lester, 1983; Soffer et al., 2008). Some of the lessons from these
accidents have been extensively reviewed and taken into consideration
by national and international organizations such as the International
Atomic Energy Agency, the International Commission on Radiological
Protection and the World Health Organisation and are reflected in
published literature (Bennett et al., 2006; Carr et al., 2016; Clarke et al.,
2009; IAEA, 2015a, 2015b; Nisbet et al., 2009; SGDSN, 2014). This has
allowed the development of various recommendations and guidance
documents targeting specific issues of radiation protection, training and
communication, and socio-economic aspects, in order to prepare and

improve decision making processes in the early and intermediate
phases (e.g. Carr et al., 2016; IAEA, 2015b; Nisbet et al., 2009).

However, the majority of these texts focus on technical issues and
are directed towards radiation protection experts, rather than for the
support of affected populations. The traditional approaches of emer-
gency response and recovery - including evacuation, relocation and
health surveillance - are largely based on dose levels. Although many
recognise the importance of psychosocial or human factors, it has been
difficult to adapt the approaches to better address the social, economic,
ethical and psychological factors. These include the health and welfare
effects that may arise from the accident, from the concerns about the
presence of radiation in the environment, from the mitigation actions
taken and from the information (mixed or absent) provided to the po-
pulation. Changes in the ethical and legal requirements for personal
data collection, use and storage raise additional challenges, particularly
in the area of health surveillance and epidemiology.
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1. Main components of the SHAMISEN project

The SHAMISEN project started in late 2015, at a time when some
deleterious effects of evacuation and ultrasound thyroid screening in
Fukushima had started to be reported. The project therefore aimed to
review the lessons learned from major nuclear accidents, in particular
from experiences of populations affected by the Chernobyl and
Fukushima accidents, to develop recommendations for medical and
health surveillance of populations affected by previous and future ra-
diation accidents. The ultimate motivation was to minimise the nega-
tive impacts of the accident and improve the health of affected popu-
lations. The holistic WHO definition of health was used in this context,
i.e. “a state of complete physical, mental and social wellbeing and not
merely the absence of disease or infirmity” (WHO, 1948). The Re-
commendations were to address in particular the following com-
plementary aspects: dose assessment supporting all phases of an acci-
dent, including emergency response, clinical decision-making, recovery
actions and health surveillance; improvement of living conditions of
affected populations, engaging them and responding to their needs and
minimising unnecessary anxiety; and health surveillance and, where
feasible, improvement of estimates of radiation-induced risk for radia-
tion protection and communication with affected populations.

To achieve this, and recognising the need for a holistic approach to
accident management and health surveillance, SHAMISEN brought to-
gether a team of researchers from 18 institutions (including Radiation
Protection Authorities, Universities, Research Centres and Associations)
in Europe and Japan with complementary experience and a long track
record in post accidental management, dosimetry, radiation protection,
medical follow-up and screening, population health surveillance, health
economics, epidemiology, ethics and sociology of radiation protection.
The project also drew upon additional expertise from Belarus, Russia,
Ukraine, Japan and the UK as well as from outside of the radiation
research field and established contacts with major international orga-
nizations, including the World Health Organisation and the Nuclear
Energy Agency of the Organisation for Economic Co-operation and
Development.

Details of the SHAMISEN Project are provided in the paper by Ohba
and collaborators (Ohba et al., this issue). Briefly, the approach in-
volved in particular challenging/evaluating the effectiveness of mea-
sures taken after Chernobyl or Fukushima accidents, in particular

• Systematic thyroid screening with ultrasound for early detection of
potential thyroid cancer cases;

• Criteria for evacuation and their consequences;

• Measures taken to contribute to the wellbeing of affected popula-
tions and develop a radiological protection culture and resilience in
affected populations;

• Challenges and good practice in communication and training, with
the objective of regaining the trust of the population and engaging
them in retaking control of their lives;

• Role of ethics in disaster preparedness, response and health sur-
veillance: autonomy and dignity, respect of privacy, beneficence…

• Role of health professionals in the different phases of the accident
management;

• Cost effectiveness of the measures taken.

All of this was brought together to develop practical recommenda-
tions for preparedness and the different phases of the accident.

2. SHAMISEN results and the way forward

Although the SHAMISEN project was developed during a limited
period of 18 months in response to the second call of the European
OPERRA project, a series of key results has been achieved. The main
results are several topical reports and a set of recommendations divided
into five main topics (e.g., Evacuation, Communication and training,

Dosimetry, Health surveillance, Epidemiology). These topics focus
specifically on the health surveillance of people following a nuclear
accident, combining natural and social sciences, values and practice to
help health professionals, decision-makers and local stakeholders to set
up protective actions and health programmes responding to the concern
of affected populations. Therefore, the SHAMISEN recommendations
are not intended to cover all aspects of emergency and recovery re-
sponse and preparedness.

The formulation of the recommendations is generic enough to be
applied in different countries, recognising that cultural differences will
be important. The structure describes the general context and the main
reasons for developing each recommendation, provides explanations on
how to develop it and indicates who would be involved in the devel-
opment of the recommendation. Depending on the context, specific
arrangements have to be made for the implementation of these re-
commendations during the different phases (e.g. preparedness, early
and intermediate, long-term recovery).

The recommendations provide advice on the values to be considered
when addressing the issue at stake and what type of tools and protocols
are needed rather than the tools themselves. Due to the duration of the
project, it was not manageable to develop them. However, they provide
a significant input for further developments for practical tools in dif-
ferent domains and identify the main expectations from stakeholders
with regards to health surveillance in post-accident situations.

Developed as a research project, it was not the intention to specify
absolute dose criteria for the implementation of actions. Of course,
discussions on the feedback experience from the management of the
Chernobyl and Fukushima accidents point out some challenges asso-
ciated with the use of specific dose criteria but the spirit of the re-
commendations is to provide indications and guidance for the decision-
makers and health professionals with regard to the choice to be made
on the adoption of dose criteria for the different actions to be im-
plemented.

Besides the management of the direct radiation induced health ef-
fects, the report underlines the need to develop a multidisciplinary
approach to identify, measure, assess and alleviate psychological and
other indirect health impacts of socio-economic and social upheavals of
the consequences of the accident. For this purpose, it is recommended
to promote the engagement process of local stakeholders since the
preparedness phase, targeting the overall wellbeing of populations with
due considerations of the ethical principles of respect for autonomy,
dignity and justice.

This special issue of Environmental International combines a series of
scientific papers and is an opportunity to emphasize the main analyses
developed during the SHAMISEN project, combining advanced scien-
tific research, analyses of feedback experience from the Chernobyl and
Fukushima accidents and applying a multidisciplinary approach.
Although the topics presented in this special issue have already been
addressed in general in several papers, the originality of the approach
adopted in the SHAMISEN project provides new insights for health
surveillance issues.

It is worth mentioning that following the SHAMISEN project, other
research projects have been launched. A first series of projects are
dedicated to the development of Apps with and for citizens as re-
commended in the SHAMISEN project. This has notably been done with
the European research project SHAMISEN SINGS as part of the EJP
CONCERT as well as with an on-going project developed by Fukushima
Medical University. In addition, several projects are currently under
development in different countries and at the European level, that
promote a citizen science approach for addressing health and radi-
ological monitoring.

As an example of the multidisciplinary approach, the SHAMISEN
project has identified a series of recommendations calling for further
cooperation with different European Research Platforms, combining
low doses effects, dosimetry, radioecology, emergency and recovery
management, social sciences and humanities, and medical research.
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These recommendations have already been considered in the develop-
ment of the European joint roadmap for radiation protection research
(Impens and Salomaa, 2020), and of the strategic research agenda of
different European platforms, notably NERIS on emergency and re-
covery (Crouaïl et al., 2020).

The results of the SHAMISEN project have been presented and dis-
cussed in several national and international workshops and meetings.
Recommendations are being disseminated to decision makers and ra-
diation protection authorities for translation into strategy and policy, as
well as to scientific, medical and non-expert audiences. They are now
referred and used as basis of the reflections and the initiatives of na-
tional and international organizations for both preparedness (Nuclear
Energy Agency, World Health Organisation, International Commission
on Radiological Protection (ICRP), National committee for post-acci-
dent management (CODIRPA) in France) and the management of the
Fukushima situation with a key role of the Japanese partners involved
in the SHAMISEN project (Fukushima Medical University, Nagasaki
University, Hiroshima University).

More broadly, the approach adopted in the SHAMISEN project and
its results may contribute to address other hazards including natural
disasters, industrial accidents or even pandemic crisis. Similarities can
be emphasized with the Sendai Framework for Disaster Risk Reduction
2015–2030 (UNDRR, 2015) adopted at the 3rd UN World Conference in
2015. This framework underlines the importance of improving the
understanding of disaster risk, better addressing vulnerability and ha-
zard characteristics, strengthening risk governance, reinforcing ac-
countability for risk management with development of preparedness,
involvement of stakeholders and due considerations of resilience of
health infrastructure.

Finally, the pandemic crisis of COVID-19 highlights a series of issues
quite similar to those addressed in the SHAMISEN project: confinement
versus evacuation, psycho-social aspects, communication and dialogue,
organisation of the transition phases, and of course the preparation of
health surveillance strategies and structures of epidemiological studies.
These different issues would benefit from cross-comparison analysis
and the articles presented in this special issue could certainly contribute
to the reflection.
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