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Abstract Disaster events cause a range of mental and physical health effects.

Nuclear exposures result in unique psychological responses by affected individuals

and communities. Planning, preparation, response, and recovery are enhanced by a

focus on population health management, integration of relevant community and

cultural variables, and effective use of risk communication.
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8.1 Introduction

Mental health is an essential aspect of healthcare, including disaster response, and a

substantial part of the global challenge of healthcare [1]. Although most people will

show resilience in the face of disasters, these and other types of extreme events also

result in distress reactions, health risk behaviors, and mental disorders (see

Fig. 8.1), collectively termed “psychosocial” responses for the purposes of this

chapter. These events affect a wide range of individuals, including direct victims

and their families, surrounding community members, and first responders [2].

Disasters that result from intentional acts or technological failures (“human-made

Disclaimer The views expressed are those of the authors and do not necessarily reflect the views

of the Department of Defense, the Uniformed Services University, the Department of Health and

Human Services, or the United States Public Health Service.

J.C. Morganstein, M.D. (*) • J.C. West, M.D. • B.W. Flynn, Ed.D. • C.S. Fullerton, Ph.D. •

D.M. Benedek, M.D. • R.J. Ursano, M.D.

Center for the Study of Traumatic Stress, Department of Psychiatry, Uniformed Services

University, 4301 Jones Bridge Road, Bethesda, MD 20814, USA

e-mail: Joshua.Morganstein@usuhs.edu

L.A. Huff, M.D., M.P.H.

Armed Forces Radiobiology Research Institute, Uniformed Services University, Bethesda,

MD, USA

© Springer Japan 2016

J. Shigemura, R.K. Chhem (eds.), Mental Health and Social Issues Following
a Nuclear Accident, DOI 10.1007/978-4-431-55699-2_8

99

mailto:Joshua.Morganstein@usuhs.edu


disasters”), such as a nuclear exposure, often produce the most severe psychological

symptoms [3]. Community planning, training and education for responders, and

credible and timely communication from leaders and trusted authorities are impor-

tant aspects of managing psychosocial response to nuclear exposures.

Knowledge of psychosocial responses to disaster comes from extensive obser-

vation of community behaviors following natural and man-made disasters [4]. In

addition, there is evidence from recent and historical nuclear accidents and the field

of bioterrorism that enhance our understanding of how individuals and communi-

ties specifically respond to fears of exposure to chemical, biological, radiological,

and nuclear material [5, 6]. Patterns of psychosocial response are influenced by

community and cultural characteristics. The response of community leaders and

technical experts to a disaster can influence the distress and behaviors of disaster

communities, both positively and negatively.

Nuclear accidents have two characteristics that are of importance to understand-

ing their unique psychosocial response. First, these incidents are heavily influenced

by human factors. Second, nuclear accidents involve uncertain exposure to hazards

not well understood by the general population. Very few people understand the

risks posed by nuclear material and contamination. Usually anything nuclear or

associated with radiation is seen as an ominous threat that generates responses out

of proportion to actual danger. Credible and accurate risk communication is essen-

tial to disaster recovery. Community responses to past nuclear exposures, including

World War II, Three Mile Island, Chernobyl, and Fukushima, demonstrate that

psychosocial consequences were greater than the actual illnesses and injuries

Fig. 8.1 Mental health responses to disasters and emergencies
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directly attributed to radiation or contamination. Understanding community

response to nuclear accidents offers valuable information to assist governments,

community leaders, and healthcare personnel.

8.2 Psychosocial Responses to Disasters

8.2.1 Distress Reactions, Health Risk Behaviors,
and Mental Disorders

In the immediate aftermath of a disaster, distress reactions predominate. Individuals

feel a sense of vulnerability and often engage in blaming, scapegoating, and

expressions of anger at government and other leaders perceived as responsible.

Demoralization and a loss of faith may also occur. Many individuals experience

insomnia, irritability, and feelings of distractibility [7]. Some individuals present to

healthcare settings with physical symptoms as a manifestation of psychological

distress [8]. Symptoms such as headache, dizziness, nausea, fatigue, and weakness

are common in the wake of a disaster even when an identifiable physical disorder

cannot be found [9]. These are normal reactions to an extraordinary event. Planning

for these distress reactions requires ensuring adequate resources to respond to

individuals with distress symptoms in a timely and supportive manner and triage

at emergency care settings to enable management of other physical and mental

disorders.

In addition to distress responses, several health risk behaviors are known to

increase following disasters. Increased use of alcohol, caffeine, and tobacco are

common coping mechanisms and often represent self-medicating of distress symp-

toms [10]. Reduced use of social activities and self-imposed travel restrictions

occur as well and may result in decreased access to social support networks and

adverse economic impacts on the larger community [11]. Following disasters,

intimate partner violence and overall levels of violence may increase as family

distress and community concern about resources are increased [12].

Some individuals develop mental disorders following a disaster. The most

widely studied of these disorders (but not the only one) is posttraumatic stress

disorder (PTSD) [13]. Many studies suggest that approximately 10–20 % of those

exposed to a traumatic event will develop PTSD, though many more individuals

will experience milder symptoms, which can persist and become problematic over

time [14]. The course of PTSD varies with some individuals recovering and some

showing symptoms long after the initial incident (See Fig. 8.2). Posttraumatic stress

disorder is not the only trauma-related disorder nor perhaps the most common [15].

People exposed to disaster are at increased risk for depression [16], generalized

anxiety disorder, panic disorder, and increased substance use [17]. In some studies,

suicide rates have also been shown to increase although this is not universal [18].
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8.2.2 Unique Aspects of Nuclear Exposures

Nuclear incidents can affect very large numbers of individuals and involve techno-

logical failures or be the result of man-made errors leading to exposures. They

result in unique psychosocial responses related to the uncertainty of an invisible and

mysterious chemical agent along with fears of permanent contamination (See

Table 8.1). The inability to see and touch radiation and its depiction in books,

movies, and other popular media as a frightening and inescapable force cause

nuclear spills to produce adverse psychosocial responses that significantly exceed

the actual health risks [6]. While many people have preconceptions about the

impact of nuclear material, information and education are important aspects of

population health management. In the aftermath of nuclear exposure, open and

honest communication from government officials and leaders involved in managing

the incident is critical in building trust and alleviating psychological distress [19].

World War II introduced the world to the extraordinary psychosocial effects of

large-scale nuclear exposure that resulted from the use of atom bombs during war.

Atomic bomb survivors in Japan experienced a chronic fear of long-term contami-

nation, increased worry about their physical well-being, and an ongoing sense of

harm and bodily deterioration despite extensive education about the science and

medical impact of nuclear exposure [20]. Many years after the incident, these

Fig. 8.2 Traumatic stress responses over time. Line 1 represents acute stress symptoms that

resolve with time; 2 depicts ASD that also resolves; 3 is ASD that progresses to PTSD; and 4

shows delayed onset PTSD
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individuals continue to attribute new physical symptoms to nuclear exposure

despite medical reassurance these symptoms were unrelated.

In more recent history, accidents at Three Mile Island, Chernobyl, and

Fukushima have further demonstrated the widespread and long-lasting psycho-

social effects that occur in the aftermath of a nuclear exposure. The accident at

Three Mile Island was a partial nuclear meltdown that occurred in 1979 in one of

the two Three Mile Island nuclear reactors in the United States. It was the worst

accident in US commercial nuclear power plant history. Nearly 1 year later,

incident responders had elevated levels of distress [21]. Following the restart of

the reactor 6 years after the incident, local residents reported increased anxiety and

worry, specifically due to fear of cancer and loss of trust in the authorities [22]. For

nearly 10 years post-incident, Three Mile Island residents were found to have

increased levels of distress and persistent elevation in blood pressure when com-

pared to similar people who were living at greater distance from the incident [23].

Chernobyl, the site of a nuclear power plant explosion in 1986, was the most

disastrous nuclear accident until the incident at Fukushima in 2011. The Chernobyl

incident resulted in feelings of helplessness regarding long-term health as well as

decreased fertility rates, the latter suggesting a more negative future outlook on life

[19]. Research also revealed high levels of general psychological distress and

persistent focus on physical symptoms, not unlike the experience of World War

II survivors documented by Lifton [24]. Nearly a quarter century after the events at

Chernobyl, those who served as first responders, cleanup workers, and mothers who

had small children at the time of the incident continue to experience elevated levels

of depression, anxiety, and posttraumatic stress and report themselves as having

poor health [25]. The lack of trust held by citizens in government and authorities

appears to have played a major role in the development of long-term health effects

following Chernobyl, demonstrating the importance of the relationships between

government and citizens in affecting population health [26].

The disaster at Fukushima in 2011 was a unique hybrid event that included a

tsunami, earthquake, and subsequent nuclear exposure. In addition to an increase in

depression, anxiety, and PTSD, increased rates of delirium and psychosis were

reported in the early aftermath of the disaster, most notably in those who were

displaced from their home [27]. In the 7 months following the event, suicide rates

were reported as increased among females in disaster-stricken areas [28]. Similar to

other historical nuclear disasters, increased anxiety and distress were associated

with fears of exposure and contamination, suggesting the need for education of both

citizens, and relief workers remain as critical aspects of managing a nuclear

exposure [29].

Table 8.1 Unique

psychosocial responses to

nuclear exposure

Contamination fears

Chronic focus on bodily symptoms

Poor perception of self health

Long-term distress and worry

Mistrust in authority
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Because of the unique psychological and medical challenges that result from a

nuclear exposure, advance planning for these types of catastrophic events is important

to aid governments, responders, and victims [30]. Effective planning and prepared-

ness may represent our best hope for reducing adverse psychosocial consequences.

8.3 Psychosocial Stages of Disaster Response

Governments and organizations that plan for and respond to disaster events need an

understanding of the emotional and behavioral responses to disaster events. Often,

there are phases to this response (See Fig. 8.3). Individuals or communities do not

progress through these phases at exactly the same time or the same order. However,

an understanding of the psychosocial factors that predominate in each phase

(See Table 8.2) is helpful for policy development, response planning, and the

training and education of personnel that deliver services to disaster victims [3, 31].

Fig. 8.3 Phases of a disaster

Table 8.2 Psychological and behavioral symptoms during disaster phases

Pre-disaster Vulnerability, worry, remorse

Impact Fear, confusion, numbness, disbelief

Heroic Flashbacks, hyperarousal, anger, irritability, physical symptoms

Honeymoon Collaboration, hope, optimism, openness to mental healthcare

Disillusionment Disappointment, resentment, fatigue

Reconstruction Acceptance, finding meaning, posttraumatic growth

104 J.C. Morganstein et al.



8.3.1 Phases of a Disaster

A pre-disaster phase begins when an event is anticipated or advanced warning is

given. This phase is highlighted by feelings of vulnerability and worry about safety.

Individuals who do not heed advanced warnings to take recommended actions, such

as sheltering in place or evacuation, may also experience significant remorse and

feelings of responsibility for subsequent injury to loved ones or damage to property.

The impact phase occurs immediately after an acute event and consists of strong

emotions, including feelings of disbelief, numbness, fear, and confusion. During

this time, if the scope of a disaster broadens, the psychological effects typically

increase. The impact phase may be brief, such as an earthquake. It can also be very

long as in a slow-rising flood or an undetected radiological leak. Duration will

affect both the response and the impact. In addition, the response of a population is

affected by the culture and history of communities. Incorporating cultural under-

standing of communities and their values, leadership, and support systems is an

important element of effective planning and response efforts.

Next is the heroic phase. This phase often lasts days to weeks in situations

involving a short event period, but may be extended in disasters that occur over a

longer period of time. Injury of loved ones or separation of family members can

increase anxiety and worry and decrease the energy available for immediate

problem solving. This phase is frequently accompanied by the initial appearance

of assistance from outside communities, government agencies, or other countries.

Disaster victims begin to adapt to the new environment and outsiders appear in the

disaster community. Convergence begins during this phase, as people come into the

disaster zone looking for family, friends, and even pets from which they have been

separated. There is also a gathering of displaced individuals who have fled their

homes. Intrusive symptoms (distressing recollections of explosions, fire, building

collapse, and others, in the form of flashbacks or nightmares) emerge during this

phase. Hyperarousal is also common, where individuals constantly feel tense and

irritable. Physical symptoms, such as fatigue, dizziness, headaches, and nausea,

along with anger, irritability, and social withdrawal, may also emerge. During this

phase, personnel providing mental health interventions recognize the normal range

of emotions and behaviors and respond to disaster victims with empathy, caring,

and support for basic elements of living.

The honeymoon phase often follows. This coincides with more extensive avail-

ability of government and volunteer assistance and community bonding as a result

of sharing the catastrophic experience as well as the giving and receiving of

assistance. Survivors are often more hopeful during this phase and experience an

optimism that the help they will receive will make them whole again and restore

their lives to “normal.” Governments can use this time to build positive relation-

ships with affected communities by ensuring basic needs are met for food, water,

and shelter and that resources are distributed equitably. In addition, clear and

effective communication about what type of aid will be provided assists with setting

expectations and helping reduce uncertainty. Providing disaster response workers
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with items necessary to live and work safely and effectively can reduce the

diversion of resources intended for victims. Disaster workers who are specifically

aiding with psychosocial issues are most likely to be perceived as helpful during

this phase, be readily accepted by community members, and develop a foundation

from which to provide assistance in the difficult phases ahead.

Commonly, a disillusionment phase follows this honeymoon. Disillusionment is

marked by feelings of disappointment and resentment, as disaster assistance agen-

cies and volunteer groups begin to withdraw from the community. The magnitude

of individual and collective loss may be realized. Hopes for aid and restoration of

the pre-disaster emotional and physical environment may not be fully met. Indi-

vidual and community economic losses may add to an already stressed population.

The sense of community is weakened as individuals focus on their personal needs or

the extent to which these needs are still unmet. Resentment may surface as

survivors receive unequal compensation for what they perceive to be equal or

similar damage and issues of social justice emerge. In addition, neighboring

communities less impacted by the disaster often return to life as usual, which can

discourage and alienate those who were more severely impacted. During this phase,

survivors may become physically exhausted due to the enormity of multiple

demands, including financial pressures, family discord, bureaucratic hassles, and

a lack of free time for recreation or self care. Long-term displacement and loss of

familiar home and surroundings can be a particularly challenging stressor. Health

problems and exacerbation of preexisting conditions emerge due to ongoing stress

and fatigue. Governments can anticipate difficulties as disaster assistance begins to

diminish and provide survivors with anticipatory guidance in advance. Unity

among formal and informal community leaders in anticipating and communicating

upcoming changes or transitions is helpful. The disaster “anniversary” experience

may occur during this phase and can be a critical opportunity for leaders to support

disaster victims. This can be done through memorializing and creating meaning

from the devastating events that have occurred. Failure to effectively address a

disaster anniversary experience can further demoralize survivors, enhance feelings

of frustration, and exacerbate underlying psychosocial distress.

The final phase often seen is that of reconstruction which may last for years.

Survivors attempt to rebuild their lives and social and occupational identities by

returning to old jobs or finding new work. They will also rebuild homes and resume

or establish new social ties and emotional support systems. For some survivors, this

phase is marked by an acceptance of new circumstances, including the changes and

losses that have occurred. Individuals who are able to find meaning may experience

posttraumatic growth, ultimately emerging from the disaster event with an

increased sense of personal strength.

Individuals may progress through these phases at variable rates. Persons

involved in planning and delivering care to victims of disasters may observe that

individuals show emotional symptoms over different timelines in response to the

same event. Moreover, depending on the severity of the trauma, available

resources, coping skills, as well as subsequent disasters or other types of setbacks,

individuals may develop persistent symptoms requiring prolonged treatment. Anger
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may be directed at caregivers and community leaders if these important factors are

not sufficiently accounted for in medical and psychosocial response plans.

8.4 Managing Individuals and Populations Concerned

About Nuclear Exposure

Because of the unique nature of a nuclear exposure, it is important for healthcare

personnel to understand how radiation impacts the human body, basic facets of

triage, early medical interventions, and the psychosocial aspects of how individuals

respond to nuclear events.

8.4.1 Medical Aspects of Nuclear Exposure

A nuclear event can result in external as well as internal exposure to radioactive

material. Material on clothing can be removed by undressing or showering with

water. Radioactive material that has entered the body is much harder to remove

[32]. Unlike chemical and biological exposure, a radiation event is not immediately

life-threatening unless there are other injuries (such as trauma or burns) or the dose

received is in a range that is always fatal [33]. In most situations, a person injured or

contaminated by radiation poses no significant risk to healthcare personnel. An

exception would be if a radiation source was planted and concealed on a patient and

the treatment provider has sufficient contact to receive a large dose [32].

Early radiation signs and symptoms can be nonspecific and often resemble those

of a viral illness, usually starting within 72 h of an acute exposure. These signs and

symptoms include fever, headache, nausea, vomiting, diarrhea, abdominal pain,

loss of appetite, fatigue, weakness, rapid heart rate, swelling of glands in the face,

and reddening of the skin. Many of these are nonspecific and resemble those

accompanying common viral illnesses. As a result, small-scale or unknown radi-

ation exposures often result in patients being misdiagnosed with a viral illness or

other self-limiting illness [32, 33]. In a large-scale nuclear incident, healthcare

personnel should maintain a much lower threshold for initiating a full evaluation for

possible radiation injury. In addition, some of the signs and symptoms of early

radiation exposure may be confused with those that accompany distress reactions

and mental disorders.

All radiation exposure is thought to increase the lifetime risk of cancer with no

set point at which cancer begins. This “linear, no threshold” theory drives the

occupational exposure standard of keeping radiation exposure “as low as reason-

ably achievable” (or ALARA). Whether “linear, no threshold” is valid is the subject

of much debate. Some areas of the world have very high background radiation

levels with no increase in the cancer incidence [32].
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8.4.2 Assessment of Those Presenting with Concerns
for Nuclear Exposure

Individuals typically experience varying levels of radiation exposure and at differ-

ent periods of time after a nuclear incident. Some will have received no exposure.

Others may have received a dose of radiation that is only associated with late effects

such as cancer risk or cataract development. If there has been a high-dose exposure,

acute illness or death can follow after only a few days to weeks. These individuals

may also have adverse psychosocial responses in addition to signs and symptoms of

radiation exposure [3].

Triage of large groups of people may be necessary [34]. This starts with broadly

delivered, repeated, and updated public health messages from a trusted and credible

source or officials about who should seek care. The objective is to categorize

exposure or contamination risk so that individuals can take appropriate action.

The message should state the geographic boundaries within which individuals

could be at risk of radiation injury. Individuals beyond such boundaries can be

informed to avoid seeking medical attention for radiation concerns alone, unless

other medical emergencies occur. Those contaminated or very close to the event

will need a medical assessment of radiation dose received, since early treatment of

radiation injury enhances long-term survival unless the dose was very high [33].

When thorough evaluation reveals no evidence of exposure, individuals should be

promptly informed of this fact to help decrease worry and anxiety [35].

Competent and confident medical response, triage, and assessment will likely

decrease the incidence and severity of adverse psychosocial effects [29]. When

individuals express concerns about radiation exposure, it is important to assure

them that their concerns are being taken seriously. When people do not feel their

concerns are being taken seriously, they may exaggerate symptoms or return

frequently for evaluations, placing increased demands on already limited healthcare

resources.

8.4.3 Factors Affecting Presentations for Medical Treatment

For unknown exposures, clinical symptoms, including distress and worry, will drive

presentations for care, either within the initial phase of illness (first 72 h) or after

effects of radiation have manifested as an illness. If there are few cases, or if the

cases present at different times to different facilities, determining the cause of the

illness may prove difficult.

For known exposures involving relatively few people, medical evaluation may

be within the capacity of many community hospitals. However, for a larger-scale

nuclear exposure, the number seeking care may be large, and the health issues more

complicated. When nuclear exposure is accompanied by explosion or fire, victims

may seek care for life-threatening trauma or burns. In a densely populated area,
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potentially thousands of people may need triage. Life-threatening non-radiation

injuries should be addressed first. When radiation injury alone becomes acutely life-

threatening, the dose will have been too high to allow survival, even with intensive

treatment [33].

8.4.4 Common Psychosocial Responses Following Exposure

Large-scale nuclear exposure events result in a range of psychosocial responses that

are similar to other disasters [36] including somatic concerns and belief that they

are contaminated or exposed even when little data may support the concern.

Although many people will be resilient, some will experience a range of transient

and mild stress reactions. Some victims of nuclear exposure will experience more

long-term and disabling psychological symptoms [37, 38]. The reestablishment of

societal order and organization with the passage of time may help; and early focus

on normal and adaptive functioning may speed recovery.

Emotional symptoms may include shock, anger, despair, emotional numbing,

terror, guilt, grief or sadness, irritability, helplessness, loss of interest in activities,

and dissociation [39]. Cognitive effects may include impaired concentration and

decision-making, memory problems, disbelief, confusion, distorted thinking,

decreased self-esteem and motivation, self-blame, intrusive thoughts and memo-

ries, and worry. Social and interpersonal impairment, alienation, withdrawal, con-

flict, work problems, and educational impairment may result. Somatic complaints

may include fatigue, disturbed sleep, headaches and other pain symptoms, and

gastrointestinal problems [32, 40]. When these symptoms have no detectable

medical cause, they are often referred to as medically unexplained physical symp-

toms (MUPS). These can be very resistant to intervention [41].

8.5 Community Impact and Responses

Much of our knowledge about community responses comes from populations

exposed to natural disasters. As described earlier, response to a natural disaster

often follows a pattern of initial social support mobilization followed by deterior-

ation in social support [3]. However, in nuclear events, patterns change. The

honeymoon phase can be diminished or absent as outside groups may be reluctant

to respond to affected areas out of fear of exposure or contamination [42]. In

contrast to a natural disaster, the expectation of accountability or blaming will be

stronger following nuclear accidents given the inherent human factors involved in

causing the event.
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8.5.1 Evacuations and Community Disruption

Following a large nuclear incident, entire communities are often evacuated. The

Chernobyl accident resulted in more than 200,000 people permanently relocated. In

Fukushima, approximately 380,000 individuals were relocated following the

nuclear disaster [36]. Individuals who are immediately displaced may not achieve

permanent housing for several years, and families and communities will live with

uncertainty for a long time. Following nuclear disasters, entire communities may

cease to exist, and their members are scattered among evacuation centers with

similarly displaced and highly stressed groups of evacuees. This decreases the

ability of victims to reduce stress by seeking connections with community mem-

bers. Groups forced to cohabitate in relocation centers may have preexisting social

or cultural conflicts, and new communities who do not know each other often have

fears of safety. Ten years after Chernobyl, there was a prolonged tendency toward

uncertainty and mistrust of government, even in communities not heavily contam-

inated, and tendencies to attribute symptoms and illness to radiation exposure or

contamination [43].

8.5.2 Stigma Surrounding Individuals with Nuclear
Exposure

Unlike natural disasters, victims of nuclear events are often stigmatized in many

ways. The most common reason victims face stigma is the fear that they bring

nuclear contamination with them out of the evacuation zone. This occurred to

evacuees following both the Chernobyl and Fukushima nuclear disasters. In an

attempt to reduce stigma following the Goiania disaster, more than 8000 people

applied for certification from the Brazilian government asserting that they were free

of contamination [44]. They did so in order to overcome discrimination in boarding

commercial flights and securing hotel reservations. Similar to past disease epi-

demics [6], families of victims of nuclear events find it difficult to bury their dead

following the event due to fear of radiation from the body or contamination of soil

and groundwater. Following Goiania, protesters blocked the burial of victims in the

local cemetery [44]. Those displaced from their homes and neighborhoods also find

themselves competing for existing resources, community services, and employ-

ment. While struggling with the loss of their homes and communities, displaced

persons have been housed in temporary structures or must compete for available

permanent housing. All familiar community services previously available are no

longer accessible, and those displaced must either attempt to establish new services

or compete for existing services in their new communities.

It is clear that anxiety concerning radiation exposure and its consequences can

have a significant and lasting effect on communities and may persist for years, often

generations beyond the event. Adults born 25 years after the Chernobyl incident
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still showed significant anxiety over effects of radiation exposure [45]. Research on

communities affected by contamination disasters indicates that families have diffi-

culty perceiving homes and communities as safe or desirable, leaving them discon-

nected from familiar surroundings and resources [46]. The anxiety for victims of

nuclear disasters is often compounded by distrust of and hostility toward govern-

ment and scientific experts. In technological disasters, the distress over loss is

increased by the knowledge that the cause is man-made. In the case of Three

Mile Island, distrust of authorities was very high after the accident and remained

high even after other measures of distress had normalized [47].

Nuclear events impact individual physical and mental health, family and com-

munity cohesion, and even the culture of a nation. These impacts may last beyond

individual lifetimes.

8.6 Leadership Communication About Disaster Exposure

and the Impact on Psychological Health of a Population

Effective leadership is critical to all disaster preparedness, response, and recovery.

The positive impact of successful leadership and the negative effects of inadequate

and failed leadership are well documented [48–52]. It is also a consistent theme

noted in popular nonfiction literature concerning extraordinary events [53–55].

Effective leadership in disasters is a complex task. It requires an array of skills

demanded by few other roles. An effective leader in this context needs to integrate

and balance the science of the disaster event, complex and changing real-world

response, political realities, and compassion. Leaders must be able to communicate

effectively within their own organizations, across organizational boundaries, and

with a wide variety of diverse elements of the population [51]. The ability to

communicative effectively in disaster situations of all types is a key characteristic

of successful leaders.

8.6.1 Risk Communication During and After Exposure

The importance of effective communications before, during, and following disas-

ters and other extreme events is well documented [56–58]. Effective communi-

cation is actually an important and helpful behavioral health intervention. “Better

than anymedication we know, information treats anxiety in a crisis” [59]. Communi-

cations inform people in ways that influence potentially life-changing behavioral

choices. Do I evacuate or shelter in place? Should I go to get my child at school or go

to a shelter? Effective communication can promote self-efficacy and provide antici-

patory guidance to assist in positive outcomes. It can also manage hyperarousal to
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reduce stress-related cognitive problems. Leaders, policy makers, and disaster

responders can gain much from collaboration with communications experts.

Effective communication, related to health factors in disaster and emergencies,

has an evidence base, and helpful methods for implementation are available [58,

60]. It is important that leaders understand the complexity of effective risk and crisis

communication. Leaders can help their communities by incorporating communi-

cation scenarios into disaster planning activities. Anticipating what information will

be needed to prepare instructional messages before a disaster event, such as a nuclear

exposure, can be of value to communities.

It can be challenging to communicate effectively during a disaster or other

public health emergency. Some of the strategies may not seem intuitive. For

example, many communication strategies are based on changes in how people

think and process information during times of stress. Because of these changes, it

is important to repeat messages, limit the number of messages presented, and

reduce the reading level at which messages are crafted. It is helpful to provide

directions and instructions that are simple and specific. Other strategies (See

Table 8.3) are more general such as the importance of telling the truth and avoiding

false assurances. When information is unavailable or unknown, saying, “I don’t
know” can build trust and credibility. When this occurs, it is also helpful to commit

to finding out the answers and then doing so in a timely manner.

In preparing and implementing crisis communication strategies, leaders should

avoid relying too heavily on the written and spoken word. A great deal is communi-

cated, quite powerfully, through behavior that is witnessed, symbols and rituals that

promote shared goals, and photographs as well as video images. Communication

can be enhanced by understanding the impact of these alternate forms of communi-

cation and linking them appropriately and creatively with more traditional written

and spoken word. Social media has become an extremely important and impacting

mechanism of communication with important behavioral health implications and

potential.

Leaders and experts who are not traditionally considered part of the medical,

public health, or behavioral health leadership can be enlisted to further behavioral

health goals. Consider, for example, the earth sciences, especially seismology. In

the aftermath of earthquakes, seismologists nearly always appear in the media.

Table 8.3 Elements of effective risk communication during and after disasters

Repeat important messages

Limit the total number of messages presented

Lower the reading level at which messages are crafted

Provide directions and instructions that are simple and specific

Tell the truth

Avoid false assurances

Say “I don’t know” when information is unavailable or unknown

Commit to finding answers and do so in a timely manner
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What they say, and how they say it, can have a powerful psychosocial impact [61]

as well as providing expert information about earthquakes themselves.

There are special challenges in appropriately addressing risk and crisis communi-

cation when nuclear events are involved. Important lessons have been learned

concerning communications shortcomings in both Fukushima [62–64] and Cherno-

byl [65]. In both cases, there were significant risk and crisis communication short-

comings that impacted risk perception. This resulted in a suboptimal official

and public response and increased adverse short- and long-term psychosocial

consequences.

8.6.2 Misunderstanding of Panic and Impact on Leadership
Decision-Making

The term panic is widely used in common speech and in the media. It is used to

cover a broad, yet poorly specified range of both emotion and behavior. The wide

and unscientific use of the term has led to a number of false and, ultimately,

dangerous assumptions. Panic – meaning disorganized behavior – is not common

in disasters. Common misperceptions have resulted in disaster and emergency

preparedness and response based on misunderstanding rather than real experience

and evidence. There is a common misconception that panic is widespread and easily

triggered [66, 67]. An assumption that panic will often and easily occur can lead to

poor preparedness and response planning and execution [68]. Leaders should know

about the nature and dynamics of community fear, concern, and distress (and other

far more common anxiety-related consequences) and prepare and respond accord-

ingly. Effective leaders communicate accurate information effectively. When this

occurs, all benefit. Providing accurate information and assurances consistent with

the principles of evidence-based risk and crisis communication enhances the

perception of leaders by the public. It also promotes appropriate pro-social behav-

iors in the impacted population.

8.7 Conclusion

Disasters produce a range of psychosocial responses including distress reactions,

health risk behaviors, and mental disorders. In many cases, fear of nuclear exposure

causes a range of psychological and physical symptoms that exceed actual health

risk. Community responsiveness, cohesion, communication, and leadership all play

an important role in enhancing adaptive behaviors and emotional recovery after a

nuclear event. Governments and community leaders that understand the psycho-

social nature of disaster phases can anticipate needs and plan accordingly. Training

and education for all personnel who write policy, plan and coordinate activities, or
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directly respond to disasters, allow for a better understanding of unique and diverse

disaster-specific, psychosocial issues [69].

There is growing worldwide recognition that psychosocial issues are an integral

part of health, specifically disaster preparedness and response. Recommendations

made to the United Nations in support of the Hyogo Framework for Action 2, which

provides guidance to the international community on disaster risk management,

observed that a fundamental aspect of managing the well-being of a population

following a disaster is to ensure that psychosocial issues are treated as an integral

part of healthcare [70].

The visible nature of physical injuries often leads those managing a disaster to

prioritize these and can result in delayed care or a failure to identify the significant

psychosocial effects of the event that invariably occur. Historical experience of

nuclear exposures demonstrate that psychosocial effects are generally far more

common and experienced over a much longer period of time than observable

physical injuries or associated medical conditions. Ensuring that psychosocial

concerns are anticipated in response to a nuclear disaster allows governments,

community leaders, and healthcare personnel to more effectively prepare for

and respond to the event, which decreases the negative impact on an affected

population.

Timely and accurate ongoing communication from credible, trusted sources is an

essential aspect of managing disasters and particularly important in response to

nuclear accidents. An appreciation of the unique cultural aspects and variations in

communication style will enhance the ability of leaders to effectively inform and

partner with all those affected by a nuclear event.

References

1. Kessler RC, Angermeyer M, Anthony JC, de Graaf R, Demyttenaere K, Gasquet I, de

Girolamo G, Gluzman S, Gureje O, Haro JM, Kawakami N, Karam A, Levinson D, Medina-

Mora ME, Oakley-Brown MA, Posada-Villa J, Stein DJ, Tsang CHA, Aguilar-Gaxiola S,

Alonso J, Lee S, Heeringa S, Pennell B, Berglund P, Gruber MJ, Petukhova M, Chatterji S,

Ustun TB. Lifetime prevalence and age-of-onset distributions of mental disorders in the

World Health Organization’s World Mental Health Survey Initiative. World Psychiatry.

2007;6:168–76.

2. Center for the Study of Traumatic Stress. http://centerforthestudyoftraumaticstress.org (2006).

Accessed 1 Dec 2014.

3. Ursano R, Fullerton C, Weisaeth L, Raphael B. Textbook of disaster psychiatry. 1st ed.

Cambridge: Cambridge University Press; 2007.

4. Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K. 60,000 disaster victims

speak: Part I. An empirical review of the empirical literature, 1981–2001. Psychiatry. 2002;

65:207–39.

5. Panzer AM, Butler AS, Goldfrank LR. Preparing for the psychological consequences of

terrorism: a public health strategy. Washington, DC: The National Academic Press; 2003.

6. Ursano RJ, Norwood AE, Fullerton CS. Bioterrorism: psychological and public health inter-

ventions. 1st ed. Cambridge: Cambridge University Press; 2004.

114 J.C. Morganstein et al.

http://centerforthestudyoftraumaticstress.org/


7. Mellman TA, Kulick-Bell R, Ashlock LE, Nolan B. Sleep events among veterans with combat-

related posttraumatic stress disorder. Am J Psychiatry. 1995;152(1):110–5.

8. Rundell JF, Ursano RJ. Psychiatric responses to trauma. In: Ursano RJ, Norwood AE, editors.

Emotional aftermath of the Persian Gulf war veterans, communities, and nations. Washington,

DC: American Psychiatric Press; 1996. p. 43–81.

9. Ford CV. Somatic symptoms, somatization, and traumatic stress: an overview. Nord J Psy-

chiatry. 1997;51(1):5–13.

10. Vlahov D, Galea S, Resnick H, Ahern J, Boscarino JA, Bucuvalas M, Gold J, Kilpatrick D.

Increased use of cigarettes, alcohol, and marijuana among Manhattan, New York, residents

after the September 11 terrorist attacks. Am J Epidemiol. 2002;155:988–96.

11. Rubin GJ, Brewin CR, Greenberg N, Simpson J, Wessely S. Psychological and behavioural

reactions to the bombings in London on 7 July 2005: cross sectional survey of a representative

sample of Londoners. BMJ. 2005. doi:10.1136/bmj.38583.728484.3A.

12. Harville EW, Taylor CA, Tesfai H, Xiong X, Buekens P. Experience of Hurricane Katrina and

reported intimated partner violence. J Interpers Violence. 2011;26:833–45.

13. Ursano RJ, Goldenberg M, Zhang L, Carlton J, Fullerton CS, Li H, Johnson L, Benedek D.

Posttraumatic stress disorder and traumatic stress: from bench to bedside, from war to disaster.

Ann N Y Acad Sci. 2010;1208:72–81.

14. Goldmann E, Galea S. Mental health consequences of disasters. Annu Rev Public Health.

2014;35:169–83.

15. Fullerton CS, Ursano RJ. Posttraumatic stress disorder: acute and long term responses to

trauma and disaster. Washington, DC: American Psychiatric Press; 1997.

16. Miguel-Tobal JJ, Cano-Vindel A, Gonzalez-Ordi H, Iruarrizaga I, Rudenstine S, Vlahov D,

Galea S. PTSD and depression after the Madrid March 11 train bombings. J Trauma Stress.

2006;19:69–80.

17. North CS, Tivis L, McMillen JC, Pfefferbaum B, Spitznagel EL, Cox J, Nixon S, Bunch KP,

Smith EM. Psychiatric disorders in rescue workers after the Oklahoma City bombing. Am J

Psychiatry. 2002;159:857–9.

18. Kolves K, Kolves KE, De Leo D. Natural disasters and suicidal behavior: a systematic

literature review. J Affect Disord. 2013;146:1–14.

19. Havenaar JM, Rumyantzeva GM, van den Brink W. Long-term mental health effects of the

Chernobyl disaster: an epidemiologic survey in two former Soviet regions. Am J Psychiatry.

1997;154:1605–7.

20. Lifton RJ. Death in life survivors of Hiroshima. New York: Random House; 1967.

21. Houts PS, Miller RW, Tokuhata GK. Health-related behavioral impacts of the Three Mile

Island nuclear incident, Parts I, II, III. Harrisburg: Department of Health; 1981.

22. Prince-Embury S, Rooney JF. Psychological symptoms of residents in the aftermath of the

Three Mile Island nuclear accident and restart. J Soc Psychol. 1988;128:779–90.

23. Baum A, Gatchel RJ, Schaeffer MA. Emotional, behavioral, and physiological effects of

chronic stress at Three Mile Island. J Consult Clin Psychol. 1983;51:565–72.

24. Ginzburgh HM. The psychological consequences of the Chernobyl accident—findings from

the International Atomic Energy Agency study. Public Health Rep. 1993;108:184–92.

25. Bromet EJ, Havenaar JM, Guey LT. A 25 year retrospective review of the psychological

consequences of the Chernobyl accident. Clin Oncol. 2011;23:297–305.

26. Havenaar JM. After Chernobyl: psychological factors affecting health after a nuclear disaster.

PhD Dissertation, Universiteit Utrecht; 1996.

27. Yamashita J, Shigemura J. The Great East Japan earthquake, tsunami, and Fukushima Daiichi

Nuclear Power Plant accident. Psychiatr Clin North Am. 2013;36:351–70.

28. Orui M, Harada S, Hayashi M. Changes in suicide rates in disaster-stricken areas following the

Great East Japan Earthquake and their effect on economic factors: an ecological study.

Environ Health Prev Med. 2014;19:459–66.

29. Matsuoka Y, Nishi D, Nakaya N, Sone T, Noguchi H, Hamazaki K, Hamazaki T, Koido Y.

Concern over radiation exposure and psychological distress among rescue workers following

the Great East Japan Earthquake. BMC Public Health. 2012;12:249–53.

8 Psychosocial Responses to Disaster and Exposures: Distress Reactions. . . 115

http://dx.doi.org/10.1136/bmj.38583.728484.3A


30. McCutchen SR, McGeary M, Benjamin GC. Assessing medical preparedness to respond to a

terrorist nuclear event: workshop report. Washington, DC: The National Academic Press;

2009.

31. Substance Abuse and Mental Health Services Administration: Disaster Technical Assistance

Center. http://www.samhsa.gov/dtac (2015). Accessed 2 Jan 2015.

32. Mickelson AB (senior editor). Medical consequences of radiological and nuclear weapons.

Borden Institute, Office of the Surgeon General: Falls Church, VA 2012.

33. Goans RE. Medical management of radiological casualties. 3rd ed. Canada: QuickSeries;

2009.

34. Engle CC, Locke S, Reissman DB, DeMartino R, Kutz I, McDonald M, Barsky AJ. Terrorism,

trauma, and mass casualty triage: how might we solve the latest mind-body problem? Biosecur

Bioterror. 2007;5:155–63.

35. Blakely WF. Early biodosimetry response: recommendations for mass casualty radiation

accidents and terrorism. In: 12th International Congress of the International Radiation Protec-

tion Association. 2008. http://www.irpa12.org.ar/PDF/RC/RC_12_fullpaper.pdf. Access 24

Dec 2014.

36. Bromet EJ. Emotional consequences of nuclear power plant disasters. Health Phys. 2014;

106:206–10.

37. Ursano RJ, Norwood AE, editors. Trauma and disaster responses and management. Washing-

ton, DC: American Psychiatric Publishing; 2003.

38. Vyner HM. The psychological dimensions of health care for patients exposed to radiation and

the other invisible environmental contaminants. Soc Sci Med. 1988;27:1097–103.

39. Kukihara H, Yamawaki N, Uchiyama K, Arai S, Horikawa E. Trauma, depression, and

resilience of earthquake/tsunami/nuclear disaster survivors of Hirono, Fukushima, Japan.

Psychiatry Clin Neurosci. 2014;68:524–33.

40. Collins DL. Behavioral differences of irradiated persons associated with the Kyshtym, Chelya-

binsk, and Chernobyl nuclear accidents. Mil Med. 1992;157:548–52.

41. Engel CC, Adkins JA, Cowan DN. Caring for medically unexplained physical symptoms after

toxic environmental exposures: effects of contested causation. Environ Health Perspect. 2002;

110 Suppl 4:641–7.

42. McCormick LC, Tajeu GS, Klapow J. Mental health consequences of chemical and

radiologic emergencies: a systematic review. Emerg Med Clin North Am. 2015;33:197–211.

43. Koscheyev VS, Leon GR, Gourine AV, Gourine VN. The psychosocial aftermath of the

Chernobyl disaster in an area of relatively low contamination. Prehosp Disaster Med. 1997;

12:41–6.

44. Petterson JS. Perception vs. reality of radiological impact: the Goiania model. Nucl News.

1988;3:84–90.

45. Masunaga T, Kozlovsky A, Lyzikov A, Takamura N, Yamashit S. Mental health status among

younger generation around Chernobyl. AMS. 2013;9:1114–6.

46. Kaniasty K, Norris FH. Social support in the aftermath of disasters, catastrophes, and acts of

terrorism: altruistic, overwhelmed, uncertain, antagonistic, and patriotic communities. In:

Ursano RJ, Norwood AE, Fullerton CS, editors. Bioterrorism: psychological and public health

interventions. New York: Cambridge University Press; 2004. p. xii, 363 p.

47. DohrenwendBP. Psychological implications of nuclear accidents: the case of ThreeMile Island.

Bull N Y Acad Med. 1983;59:1060–76.

48. McCarroll JE, Vineburgh NT, Ursano RJ. Disaster, disease and distress: resources to promote

psychological health and resilience in military and civilian communities. 2013. www.

CSTSOnline.org. Accessed 31 Dec 2014.

49. Flynn BW. Community and organizational responses to disaster. In: Kaufman R, Edwards R,

Mirsky J, Avgar A, editors. Crisis as an opportunity: organizational and community responses

to disasters. Lanham: University Press of America; 2011. p. 1–15.

50. Flynn BW, Lane CF. Integrating organizational and behavioral health principles to promote

resilience in extreme events. In: Cooper C, Burke R, editors. International terrorism and threats

116 J.C. Morganstein et al.

http://www.samhsa.gov/dtac
http://www.irpa12.org.ar/PDF/RC/RC_12_fullpaper.pdf
http://www.cstsonline.org/
http://www.cstsonline.org/


to security: managerial and organizational challenges. Cheltenham: Edward Elgar Publishing;

2008. p. 185–218.

51. Marcus LJ, Dorn BC, Henderson JM. Meta-leadership and national emergency preparedness:

a model to build government connectivity. Biosecur Bioterror. 2006;4:128–34.

52. Bushnell P. Leadership in the wake of disaster–salient lessons from the Nairobi, Kenya US

Embassy bombing, 1998. In: Ursano RJ, Fullerton CS, Norwood A, editors. Terrorism and

disaster: individual and community mental health. Cambridge: Cambridge University Press;

2003. p. 31–40.

53. Fink S. Five days at Memorial: life and death in a storm-ravaged hospital. New York:

Crown Publishers; 2013.

54. Ripley A. The unthinkable: who survives when disaster strikes. New York: Three River Press;

2008.

55. Giuliani R. Leadership. New York: Hyperion; 2002.

56. Meredith LS, Shugarman LR, Chandra A, Taylor SL, Howard S, Beckjord EB, Parker AM,

Tanielian T. Analysis of risk communication strategies and approaches with at-risk

populations to enhance emergency preparedness, response, and recovery – final report,

Rand working paper. 2008. http://www.rand.org/pubs/working_papers/WR598.html.

Accessed 31 Dec 2014.

57. Vineburgh NT, Benedek DM, Fullerton CS, Gifford RK, Ursano RJ. Workplace resources for

crisis management: implications for public-private sector planning, policy and response to

disasters. J Public Health Policy. 2008;3:378–88.

58. Covello VT. Best practices in public health risk and crisis communication. J Health Commun.

2003;8 Suppl 1:5–8.

59. Saathoff G, Everly Jr GS. Psychological challenges of bioterror: containing contagion. Int J

Emerg Ment Health. 2002;4:245–52.

60. Covello VT. Risk communication, radiation, and radiological emergencies: strategies, tools,

and techniques. Health Phys. 2011;101:511–30.

61. Lamontagne MM, Flynn BW. Communications in the aftermath of a major earthquake:

bringing science to citizens to promote recovery. Seismol Res Lett. 2014;85:561–5.

62. Ng KH, Lean ML. The Fukushima nuclear crisis reemphasizes the need for improved risk

communications and better use of social media. Health Phys. 2012;103:307–10.

63. Robertson AG, Pengilley A. Fukushima nuclear incident: the challenges of risk communi-

cation. Asia Pac J Publ Health. 2012;24:689–96.

64. Perko T. Importance of risk communication during and after a nuclear accident. Integr Environ

Assess Manag. 2011;7:388–92.

65. Van Der Pligt J, Midden CJH. Chernobyl: four years later: attitudes, risk management and

communication. J Environ Psychol. 1990;10:91–9.

66. Ursano RJ, Fullerton CS, Norwood AE, Holloway HC. Weapons of mass destruction and

pandemics: global disasters with mass destruction and mass disruption. In: Ursano RJ,

Fullerton CS, Weinsaeth L, Raphael B, editors. Textbook of disaster psychiatry. Cambridge:

Cambridge University Press; 2007. p. 247–64.

67. Aguirre BE. Emergency evacuations, panic and social psychology. Psychiatry J Interpers Biol

Process. 2005;68:121–9.

68. Mawson AR. Understanding mass panic and other collective responses to threat and disaster.

Psychiatry. 2005;68:95–113.

69. Flynn BW, Morganstein JC. Curriculum recommendations for disaster health professionals:

disaster behavioral health. Center for the Study of Traumatic Stress. 2014. ncdmph.usuhs.edu/

Documents/BehavioralHealthRecommendations-201401.pdf. Accessed 10 Jan 2015.

70. Tomita H, Ursano RJ. Breakout session 3 summary: psychosocial/mental health concerns and

building community resilience. Disaster Med Public Health Prep. 2014;8:363–5.

8 Psychosocial Responses to Disaster and Exposures: Distress Reactions. . . 117

http://www.rand.org/pubs/working_papers/WR598.html
http://ncdmph.usuhs.edu/Documents/BehavioralHealthRecommendations-201401.pdf
http://ncdmph.usuhs.edu/Documents/BehavioralHealthRecommendations-201401.pdf

	Chapter 8: Psychosocial Responses to Disaster and Exposures: Distress Reactions, Health Risk Behavior, and Mental Disorders
	8.1 Introduction
	8.2 Psychosocial Responses to Disasters
	8.2.1 Distress Reactions, Health Risk Behaviors, and Mental Disorders
	8.2.2 Unique Aspects of Nuclear Exposures

	8.3 Psychosocial Stages of Disaster Response
	8.3.1 Phases of a Disaster

	8.4 Managing Individuals and Populations Concerned About Nuclear Exposure
	8.4.1 Medical Aspects of Nuclear Exposure
	8.4.2 Assessment of Those Presenting with Concerns for Nuclear Exposure
	8.4.3 Factors Affecting Presentations for Medical Treatment
	8.4.4 Common Psychosocial Responses Following Exposure

	8.5 Community Impact and Responses
	8.5.1 Evacuations and Community Disruption
	8.5.2 Stigma Surrounding Individuals with Nuclear Exposure

	8.6 Leadership Communication About Disaster Exposure and the Impact on Psychological Health of a Population
	8.6.1 Risk Communication During and After Exposure
	8.6.2 Misunderstanding of Panic and Impact on Leadership Decision-Making

	8.7 Conclusion
	References


