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This paper, the last in the Special Issue (SI) on the SHAMISEN project, presents an overview of the SHAMISEN
Recommendations for Preparedness and Health Surveillance of Populations Affected by a Radiation Accident.
The recommendations are based on the lessons learnt from previous nuclear accidents, and the engagement
activities with different stakeholder groups, described in the other papers of this SI. The SHAMISEN project
developed a total of 28 recommendations. They include general recommendations, applicable across all phases of
an accident, and specific recommendations for each of the three main phases: preparedness, early and inter
mediate, and long-term recovery. The recommendations are subdivided by topic: health surveillance, epidemi
ological studies, dose reconstruction, evacuation, and training of and communication with health personnel and
other actors involved in liaising with affected populations. Each recommendation is divided into 3 sections - why,
how and who - thus providing background and concrete advice as to how each SHAMISEN recommendation
should be implemented and by whom. It is notable that many recommendations are also applicable to other
disaster types, including the current SARS-CoV-2 pandemic.
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1. Introduction
Since the start of the industrial revolution, people have been
increasingly exposed to different types of technological disasters,
including the release of hazardous chemical substances, explosions, and
radiation accidents. The adverse health effects of these industrial di
sasters depend on the specific nature of the accident (chemical sub
stances, air pollution, etc.), but they all share common features with

natural disasters (including pandemics) such as psychological distress
and the need for adequate public communication. These factors have led
to new policies in emergency management that place emphasis on pre
paredness and recovery programs (Cutter et al., 2000). These programs
consider people’s vulnerability not only to the physical hazards but also
to psychological, social and economic factors related to the conse
quences of the accident (Baum, 1993; Carr et al., 2018; Cutter et al.,
2000; Liutsko et al., 2018a,b). The importance of considering social
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aspects in all areas of radiation research and radiation protection is also
reflected in the newly created European platform, SHARE (Social sci
ence and humanities in ionising radiation REsearch)2 and its research
agenda (Perko et al., 2019).
Radiological protection after a nuclear accident is based on three
principles: justification, optimisation and the use of dose reference levels
(ICPR, 2009). While ICRP recognises that non-radiological factors have
an important role in decision-making (e.g., economic and societal as
pects), in practice, implementation of the principles has often been
dominated by dose and radiological considerations. This can result in
overlooking the indirect effects of emergency actions, such as the severe
depression and suicides seen in elder people evacuated after the
Fukushima nuclear accident (Orui et al., 2018).
In this context, the SHAMISEN project – funded by the European
Commission within the OPERRA project – was set-up to develop a series
of recommendations, based on lessons learned from the past, to improve
preparedness and health surveillance of populations affected by previ
ous and future radiation accidents. The project reviewed lessons learned
from experiences of populations affected by former nuclear accidents
(notably Chernobyl and Fukushima) and developed specific recom
mendations for supporting dose assessment at different phases of the
accident, improving estimates of radiation risk, and enhancing wellbeing of the affected populations according to their needs and without
generating unnecessary anxiety. An overview of the project can be found
in (Ohba et al, this issue a).

3. Results: SHAMISEN Recommendations overview
3.1. End users and general structure of recommendations
The Recommendations are addressed to radiation protection pro
fessionals, first responders, other key actors in preparedness and postaccident management such as central and local authorities, dosi
metrists, environmental and health protection specialists, health care
workers, as well as the general population and researchers (the section
“Who” in each recommendation describes the suggested list of relevant
stakeholders). The Recommendations are divided into general principles
that apply across all phases of an accident, as well as three sets of phasespecific recommendations for before (preparedness), during (early and
intermediate phase), and after (long-term recovery phase) the accident
(Fig. 1).
The SHAMISEN Recommendations report (SHAMISEN Consortium,
2017) contains the full list of the 28 SHAMISEN Recommendations, each
consisting of the title of the recommendation followed by an explanatory
text divided into three subsections (see example in Fig. 2):
(1) “Why” – contains the justification for the recommendation, based
on the analysis of lessons learnt;
(2) “How” – suggests practical ways of implementing the recom
mendation, based on case experiences;
(3) “Who” – identifies the main actors who should be involved in its
implementation.

2. Methods

3.2. The scope of the SHAMISEN Recommendations

The SHAMISEN Recommendations were developed by the joint ef
forts of more than 20 institutions from Europe and Japan and additional
experts (from Belarus, Russia, Ukraine, Japan, Switzerland and the USA)
covering different areas of expertise in post-accidental response and
recovery, such as: dosimetry assessment and monitoring; medical/
health surveillance epidemiology; evacuation; economics; social sci
ences, psychology and ethics. The results of the review and analysis of
experiences from past nuclear accidents are presented in the other pa
pers in this issue: dosimetry assessment and monitoring (Barquinero
et al., 2020); medical/health surveillance (Cléro, E. et al., this issue);
epidemiology (Liutsko et al., this issue); evacuation (Ohba, T., this issue
b); economics (Albani, V. et al., this issue); socio-psychological conse
quences in residents from contaminated areas (Maître, M. et al., this
issue) and ethics (Oughton et al., this issue). Briefly, the analysis was
based on peer-reviewed papers, unpublished data from ongoing projects
provided by experts from Ukraine, Belarus, Russia and Japan, as well as
information obtained by specially developed questionnaires. Moreover,
during the final stage of the project, a wide variety of external experts,
decision-makers and organizations were engaged through a stakeholder
forum and invited to a stakeholder meeting held in Paris on March
20173, to give their feedback and comments on a draft version of the
Recommendations. Based on these contributions, a final, revised version
of the Shamisen Recommendations was made available (SHAMISEN
Consortium, 2017). These Recommendations have and are being pre
sented and discussed for possible implementation at the national level,
for example in Spain, with the participation of relevant stakeholders in
radiation protection including associations, first responders and local
authorities (Liutsko et al., 2020).

The scope and scale of the SHAMISEN Recommendations varies. The
general recommendations are of a global scale and concern all stages of
the accident, from preparedness to the recovery phase, while the others
address more concrete issues and at specific phases of an accident. The
general recommendations include the ethical principles of “doing more
good than harm” (R1) and respecting the dignity and autonomy of
affected populations during health surveillance (R4), together with
guidance for including psychological and socio-economical aspects (R3)
and harmonization and linkage between population registries and
monitoring systems (R5). In addition to the accident phases (Prepared
ness, Emergency, Early and Intermediate and long-term Recovery), the
specific Recommendations have been categorized and colour-coded
according to topic: General (grey) or specific topics: Evacuation (red),
Health surveillance (green), Epidemiology (blue), Dose assessment (vi
olet) and Communication and Training (orange). Table 1 shows the 28
recommendations at a glance.
Although these recommendations were prepared in the context of
nuclear accidents, many of them may be adapted or even applied
directly to other types of accidents or disasters, whether natural or
human-made.
3.3. Overview of recommendations by topics
3.3.1. General recommendations
The first two Recommendations (R1 & R2) are general in their
context and not assigned to a specific accident phase. R1 “to do more
good than harm” recognises the need for a holistic approach to accident
management and health surveillance and for acknowledging different
values, perceptions and uncertainties about outcomes (R1).
R2 underlines the differences, in aims and approaches, between
medical surveillance and epidemiology. Surveillance aims to “evaluate
whether individuals affected by an accident suffer from some health condi
tion. This involves contact with, and follow-up of, affected populations”
through, for example, medical check-ups or apps or questionnaires
about health and wellbeing; the ultimate aim is to provide treatment or
support as needed. Epidemiological studies after an accident have
different aims: “1) to evaluate whether the radiation exposure/accident has
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Fig. 1. Example of recommendations (source: SHAMISEN Consortium, 2017).

impacted disease rate/risk through “epidemiological surveillance” […] and
2) [where feasible and informative] to improve our knowledge on effects of
radiation (or accidents or protection measures), using analytical epidemio
logical approaches”. The design and target populations of surveillance
and epidemiology can therefore differ.

3.3.3. Dosimetry
There are six Recommendations regarding dosimetry: R6 is general
and cross-cutting through all stages of an accident – it is about adapting
individual radiological monitoring and dosimetry to the situation. R12 is
related to preparatory work to be done before an accident happens,
while R17 & R18 concern the early and intermediate phases of the ac
cident and focus on the importance of radiation monitoring and data
collection from the beginning (R17) and of supporting the general public
to make their own complementary measurements (R18). In the longterm phase, when the situation is more stable and under control, it is
recommended to continue gathering information on workers, who have
higher risk of exposure, as well as on the affected population as a whole
(R19) and to continue supporting the general population in affected
areas to perform their own measurements (R20).

3.3.2. Evacuation
Three SHAMISEN Recommendations concern lessons learnt about
evacuation, particularly regarding the Fukushima accident in 2011 (one
for each phase of the accident): R9 – prepare adequate protocols on
sheltering, evacuation and stable iodine distribution; R15 – optimise the
timing and support during sheltering and evacuation, and R22 – Have
plans for lifting of evacuation orders as soon as possible to minimize the
adverse effects of evacuation. In the case of long-term evacuation, health
issues including mental health and well-being are to be considered in
management plans to prevent and reduce negative health effects asso
ciated with this kind of situation (Ohba et al., in this issue).

3.3.4. Health surveillance
With regards to health surveillance, we have two general
3
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Fig. 2. The different phases of a radiation accident, adapted from the ICRP (ICRP, in press).

recommendations (R3 & R4) (Table 1). R3 states the importance of
considering all aspects of the accident -radiological and nonradiological. R4 tackles ethical issues, such as respecting the auton
omy and dignity of affected populations, who may suffer not only from
“stigma”, but also from other inequities in the distribution of risks and
impacts (for more details, see Oughton et al., this issue). As soon as
possible after an accident, it is recommended to create a common roster
of the affected population(s) to allow their adequate support and followup over time (R16). R24 calls for socio-economic support of affected
populations which goes beyond issues related only to radiation expo
sure. Socioeconomic impacts of the Chernobyl and Fukushima accidents,
including loss of homes and livelihood, disruption of industry and in
frastructures, loss of trust in authorities and lifestyle changes can have
detrimental health effects on the local populations, including those not
directly affected by the accident. R25 discusses the conditions for setting
up systematic health screening, and, based on the experience of
Fukushima (Cléro et al., 2020, in this issue), recommends not to conduct
systematic thyroid screening of affected populations, but rather to pro
vide it to those who wish, with appropriate support and communication,
so as to answer people’s questions and avoid generating unnecessary
anxiety. Screening is also related to ethical issues (stigmatization) and
psychological well-being (the need to provide adequate support during
the screening and when interpreting the results). For this reason,
adequate communication and the intervention of a local facilitator have
proved extremely valuable, as noted by the corresponding recommen
dations for communication and training (R21, Section 3.3.6). Long-term
surveillance programmes can provide affected populations with
important information on the evolution of their health, allowing them to
adapt their protection accordingly and contributing to improve their
long-term well-being. Information from such surveillance is also essen
tial to efficiently adapt health surveillance programmes and services for
the future.

epidemiological surveillance, taking into account the appropriate
ethical norms. R11 (preparedness phase) is about preparing study pro
tocol frameworks, checklists, questionnaires and consent forms for in
dividual dosimetry and health monitoring, as well as appropriate
databases and ethics approvals) before the accident, so that data
collection can start as soon as possible after an accident. R16, shared
with health surveillance, is about the creation of common rosters of the
affected populations as early as possible, a key step for launching future
epidemiological studies, if and where warranted. Recommendations 26
and 27 concern the long-term or recovery phase of an accident. R26
states the need for defining (and communicating clearly to potential
study participants and relevant stakeholders) the objectives, design,
methods, expected outcomes and limitations of an epidemiological
study, if one is started, in order to ensure it is informative. R27 stresses
the need for long-term sustainability of follow-up studies (e.g. life-span
studies) to ensure that the consequences of an accident can be
comprehensively evaluated. R27 also states the need and importance of
engaging affected populations in the design and conduct of a study and
of involving all relevant stakeholders and experts, fostering betweencountry collaborations where appropriate, to obtain a more accurate
picture of the full impact of an accident. The creation of sustainable
epidemiological infrastructures can prevent the interruption of followup, loss of information, and the consequent challenges in retracing
affected individuals.
3.3.6. Communication and training
Finally, adequate communication and training proved to be crucial
elements after the Chernobyl and Fukushima accidents in determining
the risk perception of the affected populations, their trust (or not) in
authorities and professionals, and their capacity to understand messages
provided by professionals after medical screening. We therefore propose
eight recommendations related to communication and training
(Table 1). The general recommendation (R7) is about creating a radia
tion protection culture among the general public, with the involvement
of professionals (radioprotection experts, healthcare workers, etc.).
Healthcare actors (including nurses) can be better prepared via special
courses on radiation protection and thus help transmit this knowledge to

3.3.5. Epidemiology
In the epidemiology topic, R5 (general) recommends reviewing
existing health monitoring systems with particular emphasis on cancer
registries and, where needed, improve or establish new ones for
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the affected populations.
Before an accident, preparatory work can be carried out to: (i)
establish channels and protocols for public communication (including
social media) (R8); (ii) develop and facilitate training and education
materials in radiation protection for health workers and other relevant
stakeholders who are in close contact with general public (R10), and (iii)
foster participation of stakeholders and communities by engaging them
in emergency preparedness, establishing networks and including them
in decision-making processes (R13). During the early and intermediate
emergency phase, public communication should be timely, reliable,
accurate and transparent (R14), implementing communication pro
tocols developed during the preparedness phase (R8). Finally, during the
long-term phase, other specific networks should be built and developed
that: ensure relevant stakeholders maintain a close and frequent contact
with affected populations via “local facilitators” (doctors, nurses,
teachers, etc.) (R21), consider opinions of those who reside in contam
inated areas (R23), and foster long-term participation with affected
communities (R28).

Table 1
The SHAMISEN Recommendations at a glance.

4. Discussion
4.1. General discussion of the SHAMISEN Recommendations
The SHAMISEN Recommendations are the result of a careful and
integrated analysis of lessons learned, with the aim preparing clear and
concise actions to be implemented by relevant stakeholders. The novelty
of these recommendations is their holistic approach, reflected by the
first and central Recommendation (R1) of “doing more good than harm”
or, in other words, choosing the scenario with the lowest negative
impact on the short and long-term well-being of affected populations
when taking decisions related to accident preparedness, management
and recovery. This also implies taking a holistic approach in accident
management (R3), including non-radiological issues (Carr et al 2018);
and addressing and balancing potential uncertainties (see also Oughton
et al., this issue). For example, evacuation decisions after the Fukushima
and Chernobyl accidents were based mainly on potential dose levels
(Ohba et al, his issue b). However, a retrospective analysis of the situ
ation reveals that elderly people were deeply affected by this decision –
some committed suicide because they could not adapt to the new situ
ation (Orui et al., 2018; Liutsko et al., 2018ab) – and the benefit of
staying in their homes would have largely outweighed the risk of radi
ation exposure at their age. For this reason, the SHAMISEN R3 states the
importance of considering all aspects of an accident’s consequences –
radiological and non-radiological (Maître et al., 2020, in this issue) and
of adopting a holistic approach to deal with their impact on people’s
health and well-being.
On the whole, the SHAMISEN Recommendations are based on a
comprehensive approach to crisis preparation, management and health
and dosimetry surveillance. They thus have a multidimensional
perspective that involves multiple stakeholders, including experts in
disaster preparation and management, emergency and first responders,
nuclear industry and local authorities, health workers, scientists, pro
fessionals in radiation protection, education and communication actorsincluding those who may serve as local facilitators between other pro
fessionals and general public-, and affected populations. Many of these
stakeholders do not have face-to-face contact before an accident hap
pens and, for this reason, their engagement at the preparatory stage
provides a unique opportunity to establish functioning networks in
“times of peace” (Geysmans et al., 2020; Liutsko et al., 2020c). Pre
paring well before an accident and drawing from lessons learnt from the
past will enable faster and more efficient action during the emergency,
thereby reducing the negative consequences of the accident. Moreover,
when preparedness, emergency and recovery actions consider the needs
and preferences of affected populations, they will be more readily
accepted and sustainable.
There may be practical challenges in implementation of the
5
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Fig. 3. Infographic of the SHAMISEN Recommendations developed for the general public and other stakeholders (English version) (https://radiation.isglobal.org/sh
amisen/wp-content/uploads/sites/8/2020/05/AAFF_DEF_SHAMISEN-ENG.png).

recommendations, because of difficulties in engaging the public and
other stakeholders in discussions about events with low probability and
because non-radiological risks are a function of many factors including
culture, country, communication strategies and messages, local re
sources et. However, examples of radiation exposure from other sources
– including medical radiation and environmental radon – can be used to
support education in “time of peace” (Schieber et al., 2020). After
Fukushima there were many successful examples of the general public
being involved in measurements of ambient radiation or radionuclides
in home-grown food products (Brown et al., 2016; Adachi, et al., 2015)
and other citizen science activities (Ando, 2016; Kenens, 2020).
One of the major limitations of the SHAMISEN Recommendations is
that they are wide in their context and cover a broad range of areas.
However, in many respects, this limitation is also a strength. The advice
often stresses the need to consider and balance specific issues rather than
giving a categorical answer such as, for example, at exactly which dose
one might decide to implement a screening programme. This broad and
holistic approach encourages actors to recognize the major aspects of a
nuclear accident, and to consider both the direct and indirect effects of
the radiation accident. It is also intended that the recommendations
represent guidelines that could be tailored to each country, depending
on its socio-economic situation and technical capacities, as well as the
cultural context that could influence the acceptability and adoption of
post-accident remediation measures. In fact, each country should decide
which recommendations are a priority and which are “desirable” ac
cording to its socioeconomic situation, resources and technical
capacities.

To provide better communication and dissemination among different
publics, the recommendations produced during the SHAMISEN project
gave rise to two documents: a detailed version intended for pro
fessionals, authorities and researchers (SHAMISEN Consortium, 2017)
and an infographic version, with a visual representation of the key
messages extracted from the full recommendations, intended for the
general public as well as non-specialised stakeholders. The infographic,
with an accompanying explanatory text, is available in four languages:
English (Fig. 3), Russian, Spanish and Japanese. These, as well as the
detailed version of the recommendations are available on the project
website4.
The SHAMISEN Recommendations have been presented at interna
tional and national workshops and conferences related to radiation
protection, environmental sciences and to disaster management. They
were used for discussion and dissemination in other international pro
jects related to nuclear emergency preparedness and stakeholder
engagement (CONFIDENCE, TERRITORIES, ENGAGE, SHAMISEN
SINGS, etc.), and, in particular, served as a basis for a group discussion
on their implementation, during a national workshop for improving
preparedness for radiological emergencies in Spain (Liutsko et al,
2020c).

4
Full
version:
https://www.isglobal.org/documents/10179/5808947/
SHAMISEN+Recommendations+and+procedures+for+preparedness+and+he
alth+surveillance+of+populations+affected+by+a+radiation+accident+EN/
f3df29c3-1c00-4004-91fc-3b0750d5458e
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The general nature of many of the SHAMISEN Recommendations
means that they can be easily translated and adapted to other types of
crisis – such as chemical or natural disasters, and infectious disease
outbreaks, such as the current COVID-19 pandemic. The recommenda
tions that are specific to radiation accidents (SR/YES) or those that can
be applied or adapted to other types of accidents (SR/ NO) are indicated
in Annex 1. Of the first seven general recommendations, five are not
specific to radiation exposure. Furthermore, even specific recommen
dations, such as those on education, accident communication, evacua
tion, and dose measurements can be adapted to other crisis or disaster
situations.
Although the recommendations for dose measurement or recon
struction are specific to nuclear/radiological accidents, the concept of
exposure monitoring can be extrapolated to other types of disasters, for
example chemical accidents and even natural disasters. Environmental
monitoring can support decision-making processes by local authorities,
and data collected could be used for predictive models, health surveil
lance and, where warranted epidemiological studies on accident-related
health impacts.
Indeed measurement and monitoring of dynamic environmental
exposure parameters, as well as health surveillance and epidemiological
studies are common to all disasters, as is the need to be sensitive to
psychological stress, anxiety, depression, and other mental health
problems, as well as socio-economic impacts. In addition, the avail
ability of population based disease registries can be useful for epide
miological studies addressing post-accident effects of radiation and of
other natural or technogenic disasters or accidents, including infectious
disease outbreaks (SHAMISEN Consortium, 2017; Young et al., 2004).
Adequate and transparent communication and public education to bet
ter understand specific new knowledge (here radiation protection but
this is also true for infectious diseases, fires, floods, chemical accidents)
and to develop a protection culture applicable on a daily basis by those
affected, is crucial for improving prevention and resilience among
affected populations. Better preparation requires the involvement and
discussion among relevant stakeholders and this should be initiated “in
time of peace” (Liutsko et al., 2020). Moreover, taking into account that
radiation exposures cover not only the consequence of nuclear or
radiological events, but also natural sources (gas radon, travelling by
airplanes, etc.) and medical facilities for diagnosis and treatment,
fostering a radiation protection culture would be useful not only in the
unlikely event of a nuclear accident, but also in our everyday life.
The frequency of disasters, particularly natural disasters, has
increased exponentially over the last century (Coleman, 2006),
requiring enormous efforts, funds, and resources for their management,
including relocation and remediation for the affected populations and
the general environment. Similarly, the frequency of emerging infec
tious diseases with pandemic potential has risen over the last 40 years
(Di Marco et al., 2020) due to a combination of multiple factors, mostly
human-made: deforestation and destruction of habitats of wild species
and their illegal trafficking in markets, together with rising urbanization
and globalization. A clear example is the current COVID-19 pandemic
which, to the date of writing, has affected 213 countries and territories
worldwide, caused over 13 million cases and 570,000 deaths worldwide,
and is leading the world to its worst socioeconomic crisis since the
second world war. Many of the SHAMISEN Recommendations apply to
the current COVID-19 crisis5. For example, R1 on doing “more good than
harm”, implies that the restrictive measures implemented to curb the
spread of the virus must take into account potential negative effects of
these measures, such as limited physical activity, lack of exposure to
open air and sunlight, or an increase in domestic violence. Another
example is R24, which calls for socio-economic support of affected
populations, including compensation for lost jobs. This can be done at

the state level or at the European level, as illustrated by the ongoing
European initiative to mitigate the COVID-19 economic crisis (Nicola
et al., 2020). Sharing of timely and reliable information during the crisis
(R14) by public health authorities has been key to tackle misinformation
and limit the spread of the disease. More generally, raising public
awareness and educating “environment- friendly” generations (R10) is
key for the societal change required to decrease the threat posed by
future infectious disease outbreaks and, more generally, by climate
change (Liutsko, 2019). Communication efforts to increase public
awareness, as well as educating “environment- friendly” generations
(Liutsko, 2019) are key for the societal change required to preserve our
planet.
5. Further work based on SHAMISEN Recommendations
Although the SHAMISEN project is completed, its results are being
used for translational work at the local level, including workshops with
relevant stakeholders in Spain (Liutsko et al., 2020) and elsewhere
(Geysman et al., 2020), and the preparation and realization of new
projects that further develop specific issues. For example, many of the
SHAMISEN partners participated in SHAMISEN SINGS, a project which
built upon an important lesson drawn from SHAMISEN: the need to
engage citizens in data collection for monitoring doses, as well as health
and wellbeing during the recovery and long-term phases after an acci
dent. This involved a survey of stakeholder needs (in particular the
general public) and the critical review of existing mobile apps that can
be used or adapted for use by the general public or by citizen scientists
after an accident6.
Further work is needed to translate the SHAMISEN Recommenda
tions at local, regional, national and European and international levels,
to ensure accident response is no longer mainly based on technological
factors or in creating common or linked EU digital health registries that
could take into account the increased mobility of people across coun
tries. The development of such registries would need to overcome many
obstacles, not least increasingly strict legal and ethical requirements, but
discussion and preparation of framework protocols could, and should,
be initiated as part of preparedness. Protocols that would facilitate
linkage between different registries in emergencies at local, regional and
national level and, in Europe, at multinational levels are important not
only for nuclear emergencies, but also other emergencies such as the
COVID19 pandemic, which highlighted the high mobility of people
across countries.
6. Conclusions
The SHAMISEN Recommendations are a first step that could be
further developed regarding more specific issues related to postaccidental recovery, for example, creating guidelines for protocols on
dosimetry assessment, health follow-up and launching of epidemiolog
ical studies. The novelty of the recommendations is the holistic approach
that can help optimise decision-making processes in case of an emer
gency situation due to a nuclear accident, and to improve emergency
preparedness in advance planning. Finally, the recommendations could
be adapted to other types of accidents (chemical, natural disasters, in
fectious disease outbreaks, etc.) and tailored to the specific socioeconomic and cultural context of each country.
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Annex 1. SHAMISEN Recommendations classified by topic/phase and applicability: Specific to radiation (SR) or not (i.e. Applicable to
other disaster situations)
N

Title of recommendation

area

phase

Stakeholders

SR

1

The fundamental ethical principle of doing more good than
harm should be central to accident management

General

all

No

2

Recognise the difference between health/medical
surveillance and epidemiology, and their different
objectives and data needs
Encourage a health surveillance strategy that targets the
overall well-being of populations and not only addresses
radiation effects, but also psychosocial and socio-economic
impacts induced by the consequences of a nuclear accident
Ensure that health surveillance respects the autonomy and
dignity of affected populations, and is sensitive to any
inequity in the distribution of risks and impacts
Review existing health monitoring systems with particular
emphasis on cancer registries and, where needed, improve
or establish new ones for epidemiological surveillance.
Disease registries must be expanded through better
harmonisation and linkage within and between countries.
All aspects related to data protection and ethical rules need
to be addressed and resolved
Adapt dosimetry and individual exposure monitoring to the
exposure pathways, the phase of the accident, the general
situation and the different concerns and needs of people and
society, and where needed, improve or establish new
approaches of dose assessment
Build a radiation protection culture between radiation
protection experts, healthcare workers, professionals and
the general public
Establish early response and communication protocols with
responsibilities and roles clearly laid out. Engage relevant
stakeholders in the establishment of these protocols, and
prepare the necessary material and channels to
communicate with the public (including social media)
Plan sheltering, evacuation and stable iodine distribution
protocols, including prioritisation of vulnerable populations
(e.g. children and pregnant women), and appropriate
balancing of life-protection actions against the potential
health impacts of evacuation, particularly for patients and
nursing home residents
Prepare and facilitate training and education material and
resources adapted to healthcare and other professionals, as
well as other stakeholders
Prepare frameworks and checklists for epidemiological
protocols, questionnaires and consent forms for individual
dosimetric and health monitoring, and appropriate
databases through local, national and international
coordination, ensuring ethics approvals
Prepare action frameworks focused on dose assessment for
workers and populations, with the objectives of: 1)
monitoring as many individuals as possible, in particular
among critical groups; and 2) collecting and maintaining
the results and other relevant data for future needs
Foster participation of stakeholders and communities by
engaging them in emergency preparedness, including
planning for socio-economic health surveillance and, where
appropriate, epidemiology

General

all

All players involved in emergency preparedness, dose
assessment, evacuation, health surveillance, and
communication; this includes authorities, academic and
other research institutes, NGOs, etc.
Health agencies, health professionals, academic and other
research organisations

General/Health
surveillance

all

Health authorities, medical professionals, academic and
other research centres, local citizens

No

General/Health
surveillance

all

Health authorities, medical professionals, academic or
non-academic research centres, local citizens

No

General/
Epidemiology

all

Health authorities, academic and other research centres,
ethics committees

No

General/Dose
assessment

all

Radiation protection authorities, nuclear companies,
academic and other research centres

Yes

General/
Communication and
Training
Communication and
Training

all

Radiation protection authorities and experts, civil
protection authorities, local health departments, hospitals,
teachers and media contacts
National and local authorities, operators, radiation
protection experts, NGOs, community leaders, journalists

Yes

Evacuation

Preparedness

Radiation protection, civil protection and health
authorities, hospitals

Yes

Communication and
Training

Preparedness

Radiation protection authorities, public health authorities,
hospitals, schools, journalist associations

Yes

Epidemiology

Preparedness

Health authorities, academic and other research centres

Yes

Dose assessment

Preparedness

Radiation protection and health authorities, nuclear,
academic and research organisations

Yes

Communication and
Training

Preparedness

Radiation protection and health authorities, national &
local authorities, public health practitioners,
epidemiologists, radiation protection experts, key local
NGOs and citizens’ organisations

Yes

3

4
5

6

7
8

9

10
11

12

13

14

Preparedness

No

No

Yes

(continued on next page)
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(continued )
N

15

16

17

18

19

20

21

22
23

24
25

26
27
28

Title of recommendation

area

phase

Stakeholders

Ensure prompt sharing of accurate and reliable information
(e.g., plant conditions, radiation dose, radiation protection
actions) between nuclear plant representatives, authorities,
experts and the population
Optimize the timing and support for sheltering and
evacuation to reduce radiation exposure, avoid negative
health effects arising from evacuation or relocation, and
provide the necessary medical and psychological assistance
Create a common roster, collecting minimum prerequisite
information from affected populations to allow efficient
medical and health follow-up and facilitate future
epidemiological studies, where feasible, to be shared
between relevant organisations with appropriate preobtained ethics approvals
Collect and store all radiation-related dosimetry data (both
for workers and for the public) to ensure traceability of all
measurements, even those that do not appear relevant from
an immediate radiation protection viewpoint, since these
may be crucial for accurate dose reconstruction at a later
date
Provide support to populations who wish to make their own
measurements, recommending reliable equipment and
resources (e.g., apps, social media, information centres)
that can contribute to the characterisation of population
exposure and its evolution
Continue dose assessment for workers and affected
population as, in this phase, dosimetry and monitoring can
be useful for increasing radiological protection knowledge
and culture, reassurance, helping people manage their own
exposure and supporting epidemiology
Continue dose measurement support to populations by
providing access to equipment such as personal dosimeters
and mobile applications, food measurements and whole
body counting, together with adequate expert counselling
resources to support these measures
Build networks of experts – local facilitators – population to
assist with the dissemination of scientific information and
facilitate two-way communication through the creation of
dialogue spaces where affected people can voice their needs
and worries and receive practical advice on everyday life
Have plans for lifting of evacuation orders as soon as
possible to minimise the adverse effects of evacuation on
physical and mental health of evacuees, and communities
Consider the preferences of people living in affected areas
when deciding whether mitigation actions should be
revised, lifted or extended according to the evolution of the
situation (e.g. individual dose monitoring, decontamination
of living places, psychosocial assistance, foodstuff
surveillance)
Expand support for affected populations to take into
account social and economic upheavals caused by the
accident on infrastructures and community welfare
Launch systematic health screening based on appropriate
justification and design. Do not recommend systematic
thyroid cancer screening, but make it available (with
appropriate counselling) to those who request it
Clarify objectives and expected results of epidemiological
studies, justifying the design and methods and explaining
the limitations
Ensure long-term sustainability of follow-up of populations
at risk for comprehensive ascertainment of potential health
consequences of nuclear accident
Foster long-term participation of affected populations and
communities by engaging them in decision-making,
particularly with regard to health surveillance, with the aim
of improving the relevance, efficiency and acceptability of
the interventions and maintaining radiation protection
awareness

Communication and
Training

Early &
Intermediate

Local/national authorities, nuclear plant operators,
radioprotection experts, journalists

SR

Evacuation

Early &
Intermediate

Radiation protection, civil protection and health
authorities, hospitals

Yes

Health Surveillance

Early &
Intermediate

Radiation protection, civil protection and health
authorities, representatives of the state at local level,
academic and other researchers

Yes

Dose assessment

Early &
Intermediate

Emergency management persons: nuclear companies/
operators, civil protection, radiation protection
authorities, academic and other researchers, local
authorities.

Yes

Dose assessment

Early &
Intermediate

Radiation protection authorities, emergency preparedness
authorities, technical experts and facilitators, NGOs

Yes

Dose assessment

Recovery

All players involved in emergency preparedness, dose
assessment, evacuation, health surveillance, and
communication; this includes authorities, academic and
other research institutes, NGOs, etc.

Yes

Dose assessment

Recovery

Radiation protection authorities, technical experts and
facilitators, local population

Yes

Communication and
Training

Recovery

Local authorities in coordination with radioprotection
experts, community leaders, nurses, local doctors, teachers

Yes

Evacuation

Recovery

Radiation protection authorities and experts, and local
stakeholders; central government

Yes

Communication and
Training

Recovery

Local affected people, community leaders, facilitators,
local and national authorities

Yes

Health Surveillance

Recovery

Local authorities, economic and environmental players,
community leaders, evacuees and returnees

No

Health Surveillance

Recovery

Health authorities, academic and other researchers,
medical practitioners

Yes

Epidemiology

Recovery

Epidemiologists, health economic researchers and health
agencies (including international collaborations)

Yes

Epidemiology

Recovery

Epidemiologists, health economic researchers and health
agencies (including international collaborations)

Yes

Communication and
Training

Recovery

Epidemiologists, health economic researchers, local
stakeholders, affected communities

Yes

Legend: DRR – directly related to radiation.
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Poelzl-Viol, C., Kulka, U., Oestreicher, U., Peter, M., Jaworska, A., Tanigawa, K.,
Cardis, E. (this issue). Lessons from past radiation accidents: Critical review of
methods addressed to individual dose assessment of potentially exposed people and
integration with medical assessment.
Brown, A., Franken, P., Bonner, S., Dolezal, N., Moross, J., 2016. Safecast: successful
citizen-science for radiation measurement and communication after Fukushima.
J. Radiol. Prot. 36 (2), S82.
Carr, Z., Maeda, M., Oughton, D., Weiss, W., 2018. Non-radiological impact of a nuclear
emergency: preparedness and response with the focus on health. Radiat. Prot. Dosim.
182 (1), 112–119.
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