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Aims Dealing with nuclear and radiological emergencies is a highly intricate task. Such 
accidents have a far-reaching impact on a large number of individuals and professionals. 
The management of nuclear accidents brings forth various ethical dilemmas. These ethical 
considerations revolve around the principles of respecting autonomy, non-harm, beneficence, 
and justice. The aim of this research is was to analyze the ethical issues and suggest solutions 
to mitigate them in case of nuclear and radiation accidents.
Information & Methods This was a systematic review study carried out in 2022. To conduct 
this study, PubMed, Scopus and Web of Science databases were used without time limit.
Findings Bioethics was a field seeking to determine the appropriate behaviors for individuals 
in various health-related circumstances. It considered factors such as health status and 
participation in healthcare. SHAMISEN (Nuclear Emergency Situations- Improvement of 
Medical and Health Surveillance), on the other hand, took a comprehensive approach to health 
by considering all aspects of a situation. One of the most significant ethical dilemmas in nuclear 
or radiation accidents was how to protect vulnerable groups during disaster situations.
Conclusion Eight themes of bioethics, justice, humanitarian activities, rights of the injured, 
injured triage, emergency evacuation, rights of vulnerable groups, and rights of medical 
response professionals are used to categorize ethical difficulties in nuclear/radiation accidents.
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Introduction 
Ethical issues have been a topic of debate for many 
years [1]. When planning and executing disaster 
management, ethical considerations should be taken 
into account in all stages of the process, including 
preparation, operation, triage and recovery phases 
[2]. Ethical discussions and solutions have varied 
throughout history depending on the time, place, and 
cultural traditions of the community [3]. The 
principles of respect for autonomy, non-maleficence, 
beneficence and justice have been developed by two 
American philosophers named Beauchamp and 
Childress [4]. Autonomy refers to an individual's 
ability to choose what is best for themselves based on 
their own ideals. Non-maleficence requires 
healthcare providers to do no harm to their patients, 
while beneficence aims to enhance the patient's well-
being. Justice requires equal treatment for all 
individuals while also providing for their individual 
needs [5-7]. It is generally considered unethical to 
restrict people's freedom, but in some extreme 
situations, it may be necessary [8]. However, ethical 
concerns in disasters have received less attention. 
Disaster risk management and adherence to ethical 
standards are crucial in such circumstances where 
resources are scarce and catastrophic disasters cause 
significant destruction. Ethical concerns that arise 
during and after disasters include inadequate and 
unfair distribution of assistance funding, 
preservation of financial resources and privacy of the 
injured, and biases in post-accident treatment and 
triage. Failing to uphold professional ethics during a 
crisis can worsen the harm inflicted on the injured. 
Adherence to the four ethical standards is necessary 
to resolve ethical dilemmas in disasters. Lack of 
knowledge of a country's culture, language, and 
policies, absence of specific protocols for specific 
disasters, poor disaster triage, inadequate 
distribution of aid services, insufficient follow-up 
care after the crisis, and reluctance to accept 
international aid from various communities are some 
of the ethical issues that arise during catastrophes. 
Understanding the codes of ethics, principles of 
professional ethics, and the ethical dilemmas that 
arise during catastrophes can help managers make 
better decisions and aid rescue teams when faced 
with ethical dilemmas [9]. 
The use of ionizing radiation and radioactive 
materials has increased significantly with the rapid 
development of technology in today's world [10]. 
When individuals are exposed to ionizing radiation or 
contamination with radioactive materials, it is 
referred to as a radiation accident [11]. Nuclear 
catastrophes like those that occurred in Chernobyl 
and Fukushima have exposed many people to 
ionizing radiation [12]. While radiation activity is 
largely helpful, it can also expose others to radiation 
hazards. Therefore, it is important to consider how to 
balance risks and benefits, which is an ethical 

dilemma associated with radiation risk [13]. 
Accidental accidents and deliberate mishaps 
involving radiation are both possibilities [14]. 
Radiation pollution's impacts on people can be 
divided into two categories; Hereditary and 
individual effects, as well as early and late 
consequences. Individual effects lead to acute 
impacts of radioactive rays due to the radiation of a 
significant amount in a short period of time, and 
genetic effects modify the mutation rate of sex cell 
genes [15]. Accidents involving radiation and nuclear 
energy can involve both high- and low-level radiation 
[16]. 
 

Radiation and nuclear accidents are highly complex, 
instantaneous, dynamic, and unpredictable [17]. They 
differ from other technology risks in several ways. 
Firstly, there is no safe amount of radiation exposure, 
making radiation hazards similar to other technology 
hazards. Secondly, radiation exposure is not a sudden 
occurrence, and the health of people can be impacted 
by radiation buildup, which can take a long time to 
manifest in humans. Thirdly, radiation has a very long 
half-life and can persist in the environment for a long 
time, having a lasting impact on future generations. 
Fourthly, the threat from nuclear weapons can 
transcend national boundaries [18]. 
Regarding the effects of radiation exposure, there is a 
great deal of public and health concern. This concern 
is brought on not only by the worry of a repeat of the 
Chernobyl or Fukushima nuclear power plant 
accidents, but also by the deliberate use of nuclear 
weapons, radiation-scattering devices, or advanced 
nuclear devices by rogue nations and terrorist 
groups. Advanced nations are equipped to handle 
minor nuclear and radiation events, but they lack the 
resources and infrastructure required to handle 
significant nuclear and radiation disasters and 
catastrophes [19]. There are several ways that nuclear 
terrorism might manifest itself, such as by exploding 
a nuclear weapon or using a radioactive dispersion 
device (Dirty Bomb). A nuclear weapon is a weapon 
of mass destruction. Although it also produces 
significant pollution, the bomb is intended to kill 
humans. A terrorist weapon, a dirty bomb is not a 
weapon of mass devastation. In actuality, the 
majority of nuclear terrorism uses weapons of mass 
disruption rather than weapons of mass devastation 
[20]. 
 

There are many ethical concerns that arise with the 
management of nuclear accidents. Although efforts to 
reduce the effects of exposure to ionizing radiation 
after an accident are made, ethical considerations are 
often overlooked due to the direct and indirect 
consequences of these procedures [21]. The 
Fukushima-Daiichi accident was caused not only by 
inadequate technological solutions but also by a lack 
of understanding of social and ethical concerns, such 
as a lack of transparency and an insufficient safety 
culture [22]. One of the most important lessons learned 
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from previous nuclear and radiation incidents is that 
the direct effects of radiation must be taken into 
account when assessing the acceptability of post-
accident ethical management [23]. Factors such as 
consent, fairness, and accountability must be 
considered when making ethical evaluations of 
radiation hazards. Positive and negative ethical 
considerations must both be taken into account when 
making judgments about radiation protection. Some 
therapeutic strategies offer social and ethical benefits 
in addition to dose reduction [24]. 
Research question include: 1. What are the 
fundamental tenets of bioethics in nuclear and 
radiation events? 2. What are the ethical challenges in 
nuclear/radiation accidents? 3. What are the 
solutions to improve ethical issues in 
nuclear/radiation accidents? 
According to the International Commission on 
Radiological Protection (ICRP), justification is 
considered a fundamental ethical value. In radiation 

protection, consequentialism suggests that the 
benefits or consequences of a protective measure 
should be the primary factor in determining whether 
it is beneficial or harmful. Hence, the aim of the 
current study was to analyze the ethical issues and 
suggest solutions to mitigate them in case of nuclear 
and radiation accidents. 

 
Information and Methods 
All five stages recommended by Arksey and O'Malley 
were used in this study: 1. the formulation of the 
research topic, 2. the selection of studies, 3. the choice 
of studies, 4. the collection and integration of data, 
and 5. the summary and reporting of Results [25].  
In the first phase, the research question was 
established as follows, taking into consideration 
Arksey and O'Malley's advice to perform a targeted 
review based on the study's goal of ethical challenges 
in nuclear/radiation accidents.  

 

 
Figure 1. PRISMA diagram  
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Search strategy 
The search components were: ‘nuclear/radiation 
accidents’, ‘ethic’ and ‘challenges’. Equivalent words 
were obtained for each phrase in the MeSH search 
engines. The words were completed or revised after 
the specialist’s consultation. In this study, we 
identified search phrases and keywords for data 
sources. The search terms included: Ethic, justice, 
moral, values, ethical challenges, nuclear disasters, 
nuclear/radiological incidents, nuclear/radiological 
accidents, nuclear/radiological events, bioethics, 
evacuation, triage, SHAMISEN, patients' rights, health 
worker rights, worker rights, rights of vulnerable 
groups, humanitarian actions, ethics fundamental, 
national laws, and international treaties. We used the 
databases from PubMed, Web of Science, and Scopus 
without any time restrictions to conduct this 
investigation. English-language articles that 
addressed ethical issues in nuclear and radiation 
accidents and methods to mitigate them met the 
inclusion criteria for this study. Articles that were not 
directly related to the subject and those for which we 
did not have access to the complete texts were 
excluded. The books were excluded and not 
examined for this investigation. 
In order to reduce the risk of bias, the initial review 
process of the articles in the used databases was done 
independently by two of the authors of the article and 

was summarized by another author of the article and 
finally, the quality of the articles was evaluated based 
on the PRISMA statement (Figure 1). 

 
Findings 
The researchers looked at the article abstracts in 
accordance with the entry and exit criteria, separated 
the relevant items, and extracted the complete texts 
of those things (Table 1). 
Thematic analysis 
A summary of the articles and sources chosen for 
examination was presented as the review's last stage. 
Therefore, it was necessary to locate and review 
papers that dealt explicitly with ethical dilemmas in 
nuclear/radiation accidents. After reading the 
articles multiple times and analyzing them for 
repetition and relevance, the semantic units 
pertinent to the study topics were identified. Then, 
using open coding, subclasses, classes, and themes 
were created based on the ways in which the various 
codes varied and resembled one another. The review 
claimed that eight themes of bioethics, justice, 
humanitarian activities, rights of the injured, injured 
triage, emergency evacuation, rights of vulnerable 
groups, and rights of medical response professionals 
may be used to categorize ethical difficulties in 
nuclear/radiation accidents (Table 2). 

 
Table 1. Characteristics of the studies conducted regarding ethical challenges in nuclear/radiation accidents 
Authors/year of 
publication 

Research design Results 

Ohba et al., 2021 [26] Review 

SHAMISEN developed a series of comprehensive recommendations aimed at improving the 
preparedness, response, long-term surveillance and living conditions of populations affected 
by past or future radiation accidents, in a manner responding to their needs, while minimizing 
unnecessary anxiety. 

Oughton et al., 2021 [23] Review 
Addressing ethical issues in nuclear/radiation incidents could help ensure that the 
assumptions and potential conflicts behind eventual decisions are as transparent as possible 
and it helps empower and resiliency the affected population.  

Ohba et al., 2021 [27] Review 

Evacuation plans need to be tailored to the type of resident. In the event of a nuclear accident, 
information and instructions should be provided to residents to implement an organized 
evacuation while mitigating radiation exposure. Specific considerations are required for the 
evacuation of vulnerable people. 

Ahn et al., 2015 [28] Review 

If a terrorism event or a large-scale radiation accident does occur, the medical response will 
be very severely hampered by the absence of widespread radiation biodosimetry capabilities 
and the resulting inability to triage, by the lack of training in radiation medicine by most 
disaster response personnel. 

Khan, 2018 [29] Review 

The global community has to wake up to the risks inherent in nuclear technology and raise 
both safety standards and human values.  
There has to be a social monitoring and evaluation mechanism in collaboration with non-
profit and non-governmental stakeholders to ensure the protection of human rights and 
fundamental freedoms in the nuclear power sector, during normal conditions and in crisis. 

Wolbarst et al., 2010 [30] Review 
There is considerable technical and management guidance available to assist in guiding the 
health care response to an emergency situation that otherwise can easily degenerate into 
panic and chaos. 

Xiang & Zhu, 2011 [31] Forum article 
Some actions that should be taken are enhancing nuclear safety, improving risk management, 
ensuring complete transparency, promoting open communication with the public, and 
advancing the use of alternative renewable energies like wind, solar, and geothermal power. 

Rebera & Rafalowski, 
2014 [32] Forum article 

The policy analysis is based on the UN 'Bill of Rights' and focuses on four main themes: 
Individual rights, politics and economics, development, technology and environment, and 
governance and law. 

Labidi et al., 2010 [33] Forum article Nuclear accidents are one of the severe stressors leading to death and regulating laws to 
control and mitigate the risks resulting from it is essential. 

Bréchignac et al., 2016 
[34] 

Forum article 

Restoration strategies for contaminated areas need to consider a wide range of ethical issues 
beyond just cost-effectiveness and radiological protection standards, including social factors 
like public perceptions, communication, dialogue with affected communities, and fair 
distribution of costs and doses. 
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Table 2. Themes and sub-themes of ethical challenges of nuclear/radiation incidents 
Codes and resources Sub-theme Theme 

Receiving healthcare services in disasters [35] Dos and don'ts of desirable 
human behavior 

Bioethics 
Diagnosing ethical dilemmas in health care and research [2] 
Presentation of ethical principles and rules [2] 

Ethical issues of new 
technologies 

Respect and human dignity [36] Ethics conflicts 

Considering cultural, national differences, religious beliefs and values [37] 
Ethical issues of 
nuclear/radiation incidents 

Basic values of the radiation protection system [38] 
Nuclear waste management [39] 

Community interests 

Justice 

Determining the form and scope of justice for different groups of people [40] 
Ensuring the fair distribution of risks and benefits in nuclear/radiation accidents [40] 

The amount of permissible transmission of radiation effects to future generations [41] 
The justification of contact with different levels of radiation for radiologists from an ethical point of 
view [40] 

Distributive justice 

The role of information in nuclear/radiation accidents [40] 

Ensuring the quality of information and increasing accountability to all people in nuclear/radiation 
incidents [40] 

Ways to increase the quality of information and transfer information in nuclear/radiation incidents 
[40] 

Procedural justice 

Local planning and security measures for nuclear/radiation accidents [42] 
Purchase and distribution of personal protective equipment for victims of nuclear accidents [42] 
Providing health services to victims of nuclear/radiation accidents [42] 

Budget allocation 

Discrimination among refugees in nuclear/radiation accidents [43] 
Negative attitude towards radiation workers [43] 
Lack of access for all people to health care and public stigma regarding exposure to radiation [43] 
Special attention to vulnerable groups in nuclear/radiation accidents [43]  
Recognizing and reducing the possibility of stigma and discrimination against people in 
nuclear/radiation accidents [43] 

Inequalities 

International, national and local capacities of humanitarian programs to deal with nuclear damage 
[44]  Capacities and policies 

Humanitarian 
actions 

The existence of policies at the national level of several countries to compensate or care for survivors 
of damage caused by nuclear weapons activities [45] 

 

Obliging governments to recognize the rights of those who have been harmed by nuclear weapons [46] 
Implementation of regulations for assistance to victims of nuclear/radiation accidents and risk 
reduction [44] 
Dealing with humanitarian measures [46] 
Cooperation of governments and organizations in helping victims of nuclear/radiation accidents [44] 

Treaty on the prohibition of 
nuclear weapons 

Decreasing trust in the safety system of nuclear industries after nuclear accidents [29] 

Ensuring the peaceful and safe use of nuclear energy [47] Trust 

The rights of the 
injured 

Rapid dissemination of information and creating awareness about the potential dangers of radiation 
[30]  Awareness and information 

The unwillingness of the injured to wait at the site for decontamination [8] Accelerate service delivery 
Ethic sensitivities before decontamination of the injured [8] Decontamination 
Prioritization of victims of normal accidents and nuclear/radiation accidents [16, 48] 
Multiple injuries of victims of nuclear/radiation accidents [48] 
Mild to severe symptoms and a large number of victims of nuclear/radiation accidents [49] 
Filling the gap between diagnosis and classification of nuclear/radiation accident victims [50] 
Preparation before nuclear/radiation accidents [51] 

Mass casualties Triage of the 
injured 

Accuracy and amount of information transmission during evacuation in nuclear/radiation accidents 
[52] 

The serious effects of evacuation on people's health [53, 54] 
Risks due to evacuation in vulnerable groups [49] 

Health effects Emergency 
evacuation 

Creating psychosocial problems in people during evacuation and long-term displacement [52, 55, 56, 57] Effects of forced displacement 
Less attention to elderly and disabled people in nuclear/radiation accidents [57]  
Special medical needs of children during a nuclear/radiation accident [44] 
Lack of disaggregated data to respond to the needs of specific people [57] 
Less emotional flexibility of children in disasters [58] 
Considering the radiation sensitivities of future generations [25] 
Specific challenges caused by uncertainty in the management of nuclear/radiation accidents [61] 

Special groups Rights of 
vulnerable groups 

ALARA Principle [59] 
Safety of pregnant medical staff [59] 
Use of patch film and individual dosimeters by radiation workers [59] 
Health effects of nuclear accidents on medical response workers [58] 
Preparation of radiation workers [59] 
Psychosocial disorders in decontamination workers [56] 
Indirect effects of radiation on medical response workers [60] 

Radiation workers Rights of medical 
response staff 

 
1. Principles of bioethics 
Bioethics aimed to address what appropriate human 
actions should be in various healthcare situations, 
taking into consideration the health status and 
involvement of each individual [35]. The field of 
bioethics originated from concerns about the ethical 
dilemmas arising from emerging technologies and 
the fair allocation of resources, as well as the lack of 
regulations over human subjects' research. To assist 
healthcare professionals and policymakers in 

resolving ethical quandaries in healthcare and 
biomedical research, bioethics established a set of 
ethical principles and guidelines [2]. It seemed that 
bioethics and its guiding principles direct human 
behavior towards ethical dilemmas and decisions 
regarding care and assistance based on respect and 
dignity for all individuals. The Universal Declaration 
of Bioethics and Human Rights, issued by UNESCO in 
2009, provides the guidelines used in these 
circumstances, taking into account religious, cultural, 
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and national beliefs, as well as various values, 
although it was not specifically designed to address 
ethical issues related to nuclear/radio incidents [37]. 
2. Justice in nuclear/radiation incidents 
The need to respect and take into account everyone's 
interests was emphasized by the justice principle. 
Justice-related consideration was a factor in 
radiation concerns for about 40 years. One of the four 
fundamental principles that guided the radiation 
protection system is fairness, according to the most 
recent version of the ICRP [38]. While procedural 
justice is concerned with guaranteeing the accuracy 
of information and raising everyone's level of 
accountability, distributive justice focuses on 
defining the nature and parameters of justice for 
various groups of people. Ensuring that risks and 
rewards are allocated fairly is the basic objective of 
distributive justice. Why is radiologists' exposure to 
various levels of radiation ethically acceptable in 
regard to distributive justice? How to handle 
intergenerational and global distribution. 
Information has a more important function with 
respect to procedural fairness. How can the quality of 
information and its conveyance be improved? Does 
regional crisis management ensure information's 
veracity and transparency [40]? When we consider the 
extent or group to whom this distribution applies, 
particularly when the need to consider temporal 
distribution and issues of intergenerational fairness 
are present, they become more complex. How much 
radiation may we pass on to the next generation, and 
what justifies it ethically [41]? Allocating funds from 
the public budget for local planning and security 
measures, the purchase and distribution of personal 
protective equipment, and the provision of health 
services for those affected by nuclear and radiation 
accidents is a crucial issue of justice in preventing and 
dealing with the effects of such accidents [42]. Justice 
demands that those who make decisions work to 
make up for the disparities that might result from 
nuclear and radiation accidents. The pursuit of justice 
in nuclear/radiation accidents necessitates a unique 
awareness of and responsibility for children, women, 
the elderly, and other vulnerable populations, as well 
as an understanding of and commitment to 
minimizing the likelihood of stigma and prejudice [43]. 
Worldwide public concern exists over the disposal of 
garbage in slums or floating in the ocean due to the 
unresolved global issue of managing nuclear waste. 
The management of nuclear waste poses a threat to 
intergenerational justice as it places the burden of 
waste management on future generations while the 
current generation benefits significantly from 
nuclear energy supplies [39]. 
3. Principles of humanitarian actions in 
nuclear/radiation incidents 
Humanitarian efforts to mitigate the effects of 
nuclear devastation are currently scattered globally 
and have not yet been acknowledged as a feasible 
collective action. However, there are several local, 

national, and international capacities that need to be 
improved [44]. At the national level, some countries 
have implemented programs to aid or compensate 
those who have been harmed by nuclear weapons 
activity. These programs are often achieved after 
lengthy struggles to gain recognition from civil 
society and social groups [45]. The treaty on the 
prohibition of nuclear weapons is not just a 
prohibition treaty; It also imposes extensive positive 
obligations on governments, including the obligation 
to address humanitarian concerns and to recognize 
the rights of those who have been or will be affected 
by the use and testing of nuclear weapons in the past 
and in the future [46]. Governments should leverage 
their experiences in implementing the victim relief, 
decontamination, and risk reduction provisions of 
other humanitarian nuclear disarmament treaties 
while fulfilling their commitments under the NPT [59]. 
4. Protecting the rights of nuclear victims 
according to national laws and international 
treaties 
The Fukushima Daiichi power plant tragedy led to 
widespread mistrust of Japanese citizens and a 
significant decrease in public acceptance of nuclear 
power and confidence in the industry's safety 
systems. This prompted many nations to reevaluate 
their nuclear energy policies and plans [29]. The 
international community has long prioritized the safe 
and peaceful use of nuclear energy, which is 
supported by a wide range of national and 
international regulations [47]. The United Nations 
Charter of Human Rights consists of three primary 
human rights accords: The Universal Declaration of 
Human Rights (UDHR), the International Convention 
on Civil and Political Rights (ICCPR), and the 
International Convention on Economic, Social and 
Cultural Rights (ICESCR). Utilizing human rights in 
post-disaster management aims to prevent harm to 
affected populations and uphold human dignity 
during evacuation and transitional periods. During 
emergency evacuations and the subsequent response 
phase, challenges arose from balancing government 
decisions with public concerns, as well as difficulties 
in implementing bureaucratic procedures and 
addressing public opposition to nuclear power. 
Regional and international human rights charters 
generally protect the right to knowledge and 
information, which is crucial for building public 
confidence during sensitive situations like the 
Fukushima disaster [30].  
While the Japanese people demonstrated restraint 
and tolerance during the emergency evacuation, 
quicker recognition of the threat could have better 
prepared them to respond to the disaster. The legal 
framework for nuclear energy is defined by a 
collection of enforceable laws, agreements, and 
standards on a global scale, which continues to evolve 
over time. Many formerly non-binding standards 
have become obligations, serving as the foundation 
for national laws in numerous countries, as they are 
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seen to be in their best interests to uphold 
international standards [47]. 
Walking is a challenge for victims of radiation and 
nuclear weapons. They are undoubtedly feeling a lot 
of anxiety. Some people could try to eject the area 
forcibly rather than wait for decontamination. 
Responders are responsible for reducing the 
substantial potential hazard that these people offer to 
others by contaminating them. Decontamination is 
undoubtedly in the best interest of the general 
population, however there are ethical considerations. 
Before disinfection, clothing should be taken off, then 
it should be replaced with a fresh set. Such practices 
might be viewed as a serious breach of a person's 
right to their body [8]. 
5. Triage of victims of nuclear/radiation 
accidents 
Disparities between requirements and resources are 
a hallmark of disasters. It may be important to triage 
the injured based on preset priorities when there are 
large casualties since it is impossible to give medical 
care for every victim. Triage is linked to a lot of ethical 
dilemmas [62]. Even though triage is a crucial issue in 
all catastrophes because the injured in 
nuclear/radiation accidents have sustained radiation 
exposure or radioactive contamination in addition to 
the normal wounds like burns and trauma, both 
physical injuries and radioactive contamination 
should be taken into consideration for the injured's 
triage [46]. Instead of potentially deadly levels, victims 
of nuclear terrorism or radiation accidents may get 
doses with no discernible clinical signs. The 
casualties might range in number from a few to 
thousands [49]. Numerous victims of nuclear or 
radiation accidents may need immediate medical 
attention to avoid long-term health effects. Triage is 
therefore an important goal at all stages of 
emergency preparation, both military and civilian. 
Bridging the gap between diagnosis and classification 
of the injured, including those who have not been 
exposed to radiation (or are simply concerned), those 
who have been exposed to radiation but do not 
require special medical treatment, and those who 
have been exposed to radiation but require 
dosimetry and begin special treatments, is the main 
obstacle that needs to be overcome [50]. Isolating 
victims with considerable biological radiation doses 
of concern would be the top priority for a medical 
facility dealing with a major radiation disaster. 
Identifying which of the found victims needs 
immediate care will be the second priority. Finally, 
the topic of selecting and putting into practice the 
proper therapy will be covered [16]. Prevention is 
always preferable than treatment in nuclear and 
radiation accidents. However, the lack of radiation 
biodosimetry and the ensuing inability to triage 
owing to the lack of radiation medicine training by 
emergency response workers may seriously hinder 
the medical response in the event of a large-scale 
nuclear crisis or act of terrorism. This lack of 

readiness is made worse by the public's and the 
media's pervasive fear of radiation. In reality, a 
prospective terrorist's attraction to radioactive 
materials is mostly a result of both inadequate 
preparation and widespread public anxiety [51].  
6. Emergency evacuation in nuclear/radiation 
accidents 
In the event of a nuclear or radiation disaster, it is 
important to take protective measures such as 
finding shelter and leaving the area immediately if 
possible [63]. However, during the Three Mile Island 
incident, the information provided to local residents 
was not sufficient. As a result, some people chose to 
leave on their own, causing heavy traffic and 
inconvenience [64]. Even though there are technical 
requirements for evacuation and relocation, research 
has revealed that these actions might have negative 
health implications that should be taken into account 
in future disaster planning and response. In the 
Fukushima disaster, for instance, the evacuation 
resulted in the terrible deaths of people in hospitals 
and medical facilities both during the journey and 
just after they arrived at their destination [53]. The 
hazards of evacuation exceeded any possible long-
term advantages since there was inadequate 
previous preparation, transportation, assistance, and 
facilities for housing and caring for the sick and old in 
nuclear/radiation incidents. While long-term 
migration lessens radiation exposure, it can lead to 
psychological suffering due to home loss, disruption 
of social and professional connections, issues 
adjusting to a new environment, fear of radiation-
related illnesses, despair, and suicide [52]. The 27,000 
evacuees from the Fukushima catastrophe were 
found to have a significant prevalence of obesity, 
diabetes, high blood pressure, and abnormalities of 
lipid metabolism. Additionally, the percentage of 
evacuees with depression symptoms rose to 14.6% in 
2011. The incident's most severe psychological 
repercussion was suicide in particular (almost five 
times the proportion of the general population in 
Japan) [54]. The suicide rate reduced very much after 
the earthquake and tsunami in two of the three 
Tohoku prefectures, Miyagi and Iwate, where the 
consequences of the earthquake and tsunami were 
quite severe. However, it remained unchanged in 
Fukushima and then steadily rose [55]. Increased 
levels of environmental radioactivity continue to 
induce social and psychological difficulties in those 
who had to leave their homes and in those who lived 
in polluted regions after nuclear accidents [56]. Long-
term relocation was linked to several health issues, 
including lifestyle-related illnesses and worse public 
health following radiation/nuclear events [65].  
7. Protecting the rights of vulnerable groups in 
nuclear/radiation accidents  
Disasters have a disproportionate impact on different 
groups of people. Vulnerable populations, such as 
women, children, the elderly, and those with 
disabilities, require special protection during nuclear 
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and radiation disasters. International human rights 
standards are the basis for safeguarding these 
communities. Unfortunately, the elderly and disabled 
are often overlooked in these situations. One of the 
biggest challenges in protecting vulnerable 
populations during crises is the lack of specific data 
that addresses the unique needs and limitations of 
diverse individuals [57]. Children are at least as likely 
as adults to experience radiation-related issues after 
a nuclear or radiation incident, which highlights the 
importance of addressing their specific medical 
needs [44]. 
It is important to consider the sensitivity of neonates, 
fetuses, and future generations to radiation exposure. 
Children are more vulnerable to psychological harm 
during catastrophes as they are less emotionally 
adaptable [25]. They tend to breathe more quickly, 
which leads to inhalation of radioactive dust and 
deposition in their lungs. This makes them more 
susceptible to radiation, which increases the 
likelihood of cancer [58].  
Nuclear/radiation incident management poses 
unique problems due to the unpredictability of 
incident management. It is essential to strike a 
balance while evaluating measures. Overestimating 
the potential social and health repercussions of 
protective measures such as evacuation while 
underestimating the potential doses and health 
effects of radiation for vulnerable groups like women, 
the elderly, and children may not result in affected 
populations making better decisions [26]. 
8. Protecting the rights of medical response 
workers in nuclear/radiation accidents 
A specialist medical response is necessary in a 
number of serious nuclear or radiation situations. 
Due to their familiarity with radiation and its 
biological effects, doctors and other health 
professionals may be selected for incident 
management, casualty treatment, and specialized 
labor in a significant radiation event. Medical 
workers may face a sizable number of possibly 
contaminated casualties in any kind of nuclear or 
radiation catastrophe. Any radiation protection 
program's guiding principle is that radiation workers 
must keep their own and everyone else's exposure to 
radiation to an acceptable minimum while executing 
their responsibilities. ALARA uses four 
straightforward concepts to minimize any source's 
potential for danger, including radioactive 
substances and ionizing radiation. Time, distance, 
protection, and the eradication or control of pollution 
are the four guiding concepts. If staff are not careful 
and take the proper measures, they might 
unintentionally expose themselves and others to 
contamination or take massive amounts of it 
themselves over time. It should be possible to exclude 
pregnant workers from providing direct care to 
numerous patients who have been exposed to 
radiation. Individual dosimeters that have been 
calibrated should be attached to garments so that 

contamination may be removed quickly. Video 
badges should be used to periodically check on 
radiation employees. The first guideline in managing 
a nuclear or radiation disaster effectively is for 
personnel to be ready, and preparedness also 
necessitates understanding various emergency case 
scenarios and carrying out suitable drills prior to the 
catastrophe [59]. The radiation implications of nuclear 
accidents undoubtedly hurt health of some groups, 
particularly the pre-hospital emergency personnel in 
Chernobyl who experienced acute radiation sickness 
and thyroid cancer as a result of the catastrophe [58]. 
Workers in the decontamination industry experience 
PTSD, depression, suicidal thoughts, and anxiety. 
Many medical workers who experience serious 
complications in nuclear or radiation accidents do 
not do so as a direct result of the biological effects of 
radiation; Rather, they are brought on by the 
presence of radioactive contamination and as a result 
of emergency and corrective actions taken, or by 
uncertainty regarding the amount of radiation and its 
effects on patients and the elderly [60].  
SHAMISEN (improving medical and health 
supervision in nuclear accidents)  
A comprehensive analysis was carried out under the 
umbrella of SHAMISEN to examine the suggestions 
and lessons learned from significant nuclear 
accidents in the past. The analysis focuses on 
improving the preparedness, response, long-term 
monitoring, and living conditions of communities 
affected by past or present nuclear/radiation 
incidents. The primary areas of emphasis in this 
analysis are dose assessment, evacuation decision-
making, and long-term health monitoring programs. 
SHAMISEN aims to provide recommendations for 
medical and health surveillance of communities 
affected by radiation catastrophes based on the 
experiences gained from major incidents such as 
Chernobyl, Fukushima, and others. The 
recommendations are primarily focused on three key 
areas:  
1. Implementing therapeutic measures to monitor 
the clinical course of affected individuals in the 
aftermath of a nuclear disaster.  
2. Improving the living conditions of the affected 
population by attending to their needs and 
incorporating them into monitoring programs, 
thereby reducing unnecessary anxiety.  
3. Maintaining regular dialogue with the affected 
population. 
By addressing these areas, SHAMISEN hopes to 
enhance the recovery process and minimize the long-
term effects of radiation exposure on impacted 
communities [26]. Every component of the incident-
technical, psychological, social, economic, and ethical 
is taken into account as part of SHAMISEN's holistic 
approach to health. Experience indicates that many 
European countries' reaction plans have not taken 
rights and ethics seriously enough, and the current 
proposals have mostly concentrated on technology 
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and paid little attention to psychological, legal, and 
ethical concerns [44]. The WHO's effort of health 
guidelines to monitor the health of people exposed to 
radiation is represented by SHAMISEN, which takes 
into account the social, psychological, and economic 
repercussions of radiation accidents as well as the 
health effects of radiation. The SHAMISEN initiative 
places a strong emphasis on recognizing the ethical 
difficulties. Recognizing the ethical issues that might 
develop in incident management and health 
monitoring, as well as the complications that can 
result from the numerous uncertainties surrounding 
event outcomes, is necessary in response to nuclear 
and radiological incidents. The first suggestion made 
by SHAMISEN is that incident management should 
pay particular attention to the fundamental ethical 
rule of doing better than damage. Declaring this as 
the first advice helps to underline that decision-
makers and everyone involved in disasters, must be 
prepared to recognize and handle these problems. 
Nuclear/radiation incident management, like any 
other catastrophe management, involves ethical 
challenges. The following SHAMISEN suggestion 
places a focus on upholding the affected population's 
autonomy and dignity throughout health 
surveillance. There are ways to make sure that 
managing nuclear accidents may provide impacted 
communities more respect and dignity. These 
remedies include things that individuals may do to 
take back control of their lives and raise awareness 
among the public to assist the affected population in 
making their own decisions [26]. 
 
Discussion 
Improving strategies of ethical issues in 
radiological/nuclear accidents  
Ethical challenges in nuclear and radiation accidents 
encompass a range of complex issues that revolve 
around balancing the benefits and risks associated 
with nuclear energy. These challenges include the 
need to prioritize safety and security in nuclear 
power programs to prevent catastrophic accidents 
that can have far-reaching impacts on global health 
and the environment. Stakeholders, including 
governments, international organizations, and 
industry players, must navigate ethical dilemmas 
related to maximizing benefits while minimizing 
harm, ensuring compliance with safety regulations, 
disclosing accurate information to the public, and 
providing support to affected populations after 
accidents. Additionally, ethical considerations extend 
to the management of radioactive waste, the 
potential for nuclear accidents and theft, and the 
long-term implications of such disasters on society, 
the environment, and international relations. 
Addressing these ethical challenges requires a 
comprehensive approach that integrates ethical 
values and principles to guide decision-making and 
actions in the nuclear energy sector.  

Current international radiation-protection guidelines 
provided by the ICRP, the IAEA, and the ILO, 
discussed ethical considerations regarding five 
important topics in radiation protection and ethics. 
They present each of these five topics in relation to 
different ethical perspectives: 1) Fairness vs. 
Effectiveness, 2) Well-being vs. Financial Concerns, 
3) Personal Liberties vs. Community Advantages, 4) 
Legal Procedures vs. Required Compromises, and 5) 
Agreement of Stakeholders vs. Managerial Choices 
[66]. 
The international community has failed to adequately 
address the potential risks of nuclear power, 
particularly in terms of protecting human rights in 
the aftermath of major nuclear disasters like 
Chernobyl and Fukushima. It is essential for 
governments to prioritize human rights when 
making decisions concerning nuclear energy and for 
the global community to increase safety standards 
and ethical values in this sector. Simply increasing 
inspection measures is insufficient; There needs to be 
a system of social monitoring and evaluation 
involving non-profit organizations and NGOs to 
safeguard human rights and basic freedoms in the 
nuclear power industry both during normal 
operations and in times of crisis [67]. 
The potential ethical challenges of victims in 
nuclear/radiation accidents have become 
increasingly important in light of the current state of 
fossil energies like oil, as well as the trend of 
countries using nuclear energy and political tensions 
between countries possessing nuclear technology. 
The occurrence of future nuclear accidents, whether 
actual or hypothetical, will require an immediate 
response from society to meet both immediate and 
long-term human needs [42]. The belief that there will 
be no more tragedies like Chernobyl or Fukushima is 
illogical. In this context, the international community 
should promote safety regulations, ethical principles, 
and human values while also being aware of the 
inherent risks of nuclear technologies. While strict 
inspection programs by relevant institutions and 
organizations are necessary, there should also be a 
monitoring and evaluation mechanism in 
partnership with non-governmental organizations to 
ensure that human rights and ethics are upheld in the 
nuclear energy sector, both under normal 
circumstances and during emergencies. 
Radiation monitoring programs have increased 
recently, but ethical issues and difficulties should be 
considered. While health care and monitoring can be 
beneficial, surveillance can also cause unnecessary 
anxiety. However, if individuals who do not require 
specific medical and therapy assistance are not 
included in the monitoring program, they may 
experience psychological issues. There is currently 
no systematic plan in place to deal with health 
monitoring in nuclear/radiation incidents, which 
calls for learning from the past. Preparation is key to 
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successful nuclear/radiation incident management, 
including awareness of various emergency scenarios 
and knowing how to react in each case before it 
happens. This is why elected officials, organizations, 
and responsible individuals must take essential steps 
to cope with and manage any potential nuclear 
emergency. Addressing ethical concerns in 
nuclear/radiological catastrophes can ensure that 
presumptions, potential conflicts, and justifications 
for final decisions are as open as possible, enhancing 
the population's resilience and sense of 
empowerment. To avoid causing more harm than 
good and respect basic ethical principles such as 
independence and equality, it is necessary to pay 
attention to the social, ethical, and psychological 
effects of ongoing actions and involve local people in 
the design, implementation, and follow-up of 
radiation risk management. In cases of radionuclide 
contamination, sufferers should be screened for 
contamination as part of the first triage. Radiation 
triage is essential to treat patients who have acute 
radiation sickness and require specialized medical 
care. 
The book "Social and Ethical Aspects of Radiation 
Risk Management" covers a broad range of issues 
related to the use of ionizing radiation, including 
nuclear bomb testing, nuclear safety management, 
stakeholder engagement, decontamination, radiation 
environmental hazards, justice in nuclear/radiation 
accidents, radiation worker health and safety, 
dosimetry standards, and ethics. It provides a 
comprehensive solution to the major social and 
ethical problems associated with ionizing radiation. 
Emergency medical personnel should be taught the 
general bioethics of nuclear and radiation events. 
While it may not be realistic to expect emergency 
responders from other countries to be able to 
respond to nuclear or radiological incidents in time, 
advanced training in bioethics related to such 
accidents will undoubtedly help ensure their 
readiness to handle casualties. Organizations should 
have access to up-to-date information on nuclear 
power plants in their respective areas, and 
emergency evacuation procedures should be 
established in these areas as a precautionary 
measure to avoid the long-term effects of radiation. 
Residents must be given detailed instructions on how 
to take appropriate radiation protection measures, 
including providing temporary shelter, in the event of 
a significant radionuclide emission. In densely 
populated areas, simultaneous evacuation of many 
people can cause chaos and excessive traffic. 
Therefore, areas should be divided into blocks to 
allow for a planned evacuation. Additionally, 
adequate training should be provided to inhabitants 
of these locations, and they should be well-informed 
of the radiation risks. When weighing the benefits of 
evacuation and relocation against the hazards in 
nuclear/radiation incidents, psychological and 
ethical impacts should also be taken into account. 

One ethical practice that may help populations 
affected by nuclear and radiological harm become 
more resilient is stakeholder involvement in 
radiation monitoring programs. 
Despite being seen as a renewable energy source that 
aids in reducing greenhouse gas emissions, nuclear 
energy produces extremely hazardous radioactive 
waste and causes permanent harm to the 
environment and the health of the public. 
Our study's limitations include the lack of uniform 
methodology among similar studies. Additionally, the 
inability to access the full text of some articles may 
have resulted in an incomplete and restricted review. 
  
Conclusion 
Eight themes of bioethics, justice, humanitarian 
activities, rights of the injured, injured triage, 
emergency evacuation, rights of vulnerable groups, 
and rights of medical response professionals are used 
to categorize ethical difficulties in nuclear/radiation 
accidents 
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