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Abstract
Purpose of Review This paper reviews the empirical literature
on psychosocial factors relating to children with disabilities in
the context of disaster or terrorism.
Recent Findings Research indicates adults with disabilities experience increased exposure to hazards due to
existing social disparities and barriers associated with
disability status. However, studies on the psychological
effects of disaster/terrorism on children with pre-existing
disabilities are exceedingly few and empirical evidence
of the effectiveness of trauma-focused therapies for this
population is limited. Secondary adversities, including
social stigma and health concerns, also compromise the
recovery of these children post-disaster/terrorism. Schools
and teachers appear to be particularly important in the recovery of children with disabilities from disaster. Disasters,
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terrorism, and war all contribute to increased incidence of
disability, as well as disproportionately affect children with
pre-existing disabilities.
Summary Disaster preparedness interventions and societal
changes are needed to decrease the disproportionate environmental and social vulnerability of children with disabilities to
disaster and terrorism.
Keywords Disaster . Disability . Children . Terrorism .
Trauma . Mental health

Introduction
Emerging research suggests that disasters and terrorist
acts have differential, and most often negative, consequences for individuals with disabilities. Studies emanating from a range of academic disciplines report barriers and adverse outcomes for people with disabilities
during emergency evacuation, sheltering, and recovery
[1–4]. Epidemiological studies also indicate higher exposure and mortality rates for people with disabilities in
some disasters [5, 6]. Similarly, studies find children
more physically and psychologically vulnerable in emergency situations [7–9]. Children with disabilities may
need additional assistance to evacuate and to take shelter, as well as experience compromised physical or mental health following disaster [10]. However, while the
effects of disaster and, to a lesser degree, terrorism have
been well-researched in child and adolescent populations, little of that research has focused on the experiences of children with disabilities [11••, 12••].
The purpose of this article is to present implications
derived from empirical literature for researchers and practitioners addressing the psychological recovery of children
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with disabilities affected by disaster or terrorism. Due to
the exceedingly small amount of studies conducted on
children with disabilities, this review extrapolates from
research both on adults with disabilities and on children
without disabilities who have experienced disaster or
terrorism.

Disability Definition and Prevalence
Mental health researchers use criteria from the Diagnostic
and Statistical Manual [13] to diagnose populations with
cognitive and psychological disabilities. In the broader
research literature, functioning and disability are conceptualized as the result of a dynamic interaction between
health conditions and personal and environmental factors
[14]. The disability label is thus extended by researchers
to also refer to participants with sensory, mobility, and
health disabilities.
Depending on the definition and source of data, the estimated number of children with disabilities under the age of 18
in the world ranges between 93 and 150 million [15].
Disability is correlated with higher poverty rates and reduced
access to health care; therefore, disability prevalence can be
predicted to be higher in less affluent communities both in the
USA [16] and in countries throughout the world [17].

Exposure and Vulnerability to Disasters
and Terrorism
Individual response to disaster and terrorism is often linked to
severity of exposure, referred to as the “dose-response gradient,” in which psychological symptoms or illnesses are related
to greater cumulative exposure to these experiences [9, 18].
Research consistently finds dose responses in children exposed to disasters or terrorism, with those experiencing more
intense or severe trauma expressing the most psychological
impact [19–22].
Research on individuals with disabilities reports this
group experiences increased exposure to hazards. People
with blindness or hearing impairments experience difficulties receiving emergency communications [3, 23].
People with mobility disabilities encounter barriers during
evacuation and transportation [24, 25], while people with
health-related disabilities have difficulties obtaining medical support post-disaster [4, 26].
Children with disabilities are believed to experience amplified exposure to disasters due to increased psychological,
physical, and educational vulnerabilities [11••]. Children with
disabilities are more exposed to traumatic life events, such as
death, illness, and violence, than their peers [27, 28]. Family
demographics such as income, employment, and parent
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education also contribute to disaster exposure in children
[29]. Families which include a member with a disability have
among the highest poverty rates, lowest educational levels,
and lowest incomes of all households in the USA [16].
Worldwide, children with disabilities are more likely to live
in poverty, to not complete school, and to have poorer health
than children without disabilities [17, 30, 31]. In addition,
following disasters or conflict, children with disabilities are
less likely to receive appropriate psychological, medical, and
rehabilitative services [31, 32]. Finally, school emergency
plans often do not incorporate the needs of students with disabilities during disaster or terrorism [33].

Disability-Related Factors Which May Influence
Exposure
Cognitive and Emotional Factors
Some cognitive or emotional disabilities may make children
more vulnerable to disaster or terrorism exposure. For example, children with ADHD may be less capable of paying attention to instructions during evacuations, while children with
autism may have difficulties when encountering unusual and
unexpected stimuli, such as often occur in emergency situations. Lower literacy and educational levels may affect children’s understanding of dangerous situations [34]. In addition,
cognitive capacity and developmental stage influence children’s threat appraisal, attention, and concentration [35].
Cognitive factors also influence children’s reactions to disasters and terrorism and these reactions similarly can vary
given developmental levels or cognitive abilities [35]. Preevent emotional status and prior trauma also affect post-disaster/terrorism reactions and recovery in children [20, 36] and
several studies report the development of post-traumatic stress
disorder (PTSD) in children is strongly related to pre-disaster
general mental health [37, 38]. For children with pre-existing
mental illness, it can be hypothesized that PTSD post-disaster/
terrorism will be more likely, especially when PTSD symptoms are shared with symptoms of the pre-existing mental
illness. However, to date, studies have not closely examined
how pre-existing cognitive disability affects reactions to disasters or terrorism [39•].
Health Factors
Some children with disabilities have medical conditions, specialized diets, or use adaptive equipment which can complicate evacuation and treatment in emergency situations [40,
41]. Pre-existing health disabilities have also been linked to
increased mortality in earthquakes [5]. Public health research
on the level and types of emergency preparedness by adults
with disabilities has found mixed results [42, 43]. Similarly,
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studies on families with children with health care needs find
varying levels of emergency preparedness [40, 44]. Low
levels of emergency preparedness are likely to increase the
dose exposure that children with special health care needs will
have to disasters and terrorist acts.
Pre-existing chronic health conditions are also linked with
elevated adverse health concerns post-disaster. A crosssectional study of 531 children and adolescents with and without chronic conditions was conducted immediately following
Hurricane Katrina [45•]. Children with chronic conditions
sought care more often for new health problems post-disaster.
In addition, children with the pre-existing conditions of diabetes or asthma were more likely to seek medical care postdisaster, to run out of medications, or to miss a physician visit
due to the hurricane.
Physical and Sensory Factors
Research on children with physical or sensory disabilities,
including blindness or hearing impairments, has not been
forthcoming. However, research reports that adults with mobility impairments encounter considerable barriers in evacuation and sheltering which could lead to increased exposure to
disasters or terrorist attacks [25, 46]. Research on adults who
were deaf or with hearing impairments reported problems with
receiving emergency communications, in addition to difficulties during evacuation and sheltering [47, 48]. A study of older
adults with visual impairments reported concerns related to
evacuation, orientation, and mobility, as well as communication during an earthquake [3].

Reactions of Children With Disabilities to Disaster
and Terrorism
Post-Traumatic Stress Disorder
As disability status is associated with an increased risk of
exposure, psychological effects are likely to be both higher
and more severe for individuals with disabilities post-disaster/terrorism. However, only two studies have clinically examined the mental health of children with pre-existing disabilities. In the first of these studies, children and adolescents with
autism spectrum disorder were clinically assessed and 12
(17.4%) out of 18 (26.1%) participants with trauma history
were clinically diagnosed with PTSD [49•]. Psychiatric examination towards PTSD diagnosis was made using the Schedule
for Affective Disorders and Schizophrenia for School Age
Children—Present and Lifetime Version, Posttraumatic
Stress Disorder scale (K-SADS-PL, PTSD scale) using parents and, when possible, participants as informants.
Witnessing or being a victim of an accident, disaster, violence,
physical abuse, and/or sexual abuse were the sources of
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trauma. Symptoms observed, in addition to those related to
PTSD, were aggressiveness, distractibility, sleep disturbances,
agitation, and regression in social interactions. In a second
study, PTSD after exposure to terror attacks was investigated
in 56 adolescents with learning disabilities (LD) and compared with 48 nonclinical controls [50•]. Significantly higher
PTSD scores were found in the LD group than in the controls,
even while controlling statistically for levels of exposure to
witnessing of terror attacks. The researchers argued that LD
hinders coping with traumatic events through interference
with encoding and processing of information—both cognitive
mechanisms through which meaning is constructed about a
traumatic event [50•]. Together, these two studies provide
the strongest clinical evidence for PTSD in children with autism spectrum disorder and LD, however, research specific to
PTSD in children with sensory, health, mobility-related, or
mental illness disabilities has not been forthcoming.
Research on adults with pre-existing psychiatric illness
suggests that they may experience a higher incidence of
PTSD post-disaster; however, studies also suggest that continuity of psychological treatment impedes exacerbation of
existing mental illness as well as the occurrence of new psychiatric disorders unrelated to PTSD symptomatology [39•].
Due to a scarcity of literature, it is unknown if this mechanism
also applies to children with disabilities.
Careful attention is needed to distinguish presentation of
PTSD from behaviors commonly associated with some childhood disabilities. In particular, PTSD and other psychiatric
disorders can present differently in individuals with intellectual disabilities and behaviors such as aggression, anger outbursts, self-injuries, and non-compliance can be symptoms of
PTSD in this population [51, 52•]. Individuals with intellectual disabilities also have a higher risk of PTSD due to previous trauma exposure of various types, including sexual trauma
and physical abuse [61]. The Diagnostic Manual-Intellectual
Disability (DM-ID-2) can assist clinicians in distinguishing
between typical behaviors in people with intellectual and developmental disabilities and those that indicate a psychiatric
disorder [51].
Grief and Loss
Only a couple of studies report children’s grief reactions to
disaster- or terrorism-related loss. A sample of 121 children
who lost their fathers during the 11 September 2001 terrorist
attacks were followed over a 5-year period while receiving
psychological services [52•]. Four children with learning disabilities who were part of the sample displayed a range of
grieving behaviors, including withdrawal and emotional outbursts. When compared to their peers, these children displayed
less intrusive grieving behaviors as well as a later onset of
trauma-related behaviors [52•]. In a second study, children
with significant disabilities expressed emotional reactions to
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the loss of housing and personal possessions as a result of
Hurricane Ike [53•]. These two studies, however, had small
samples and provided behavioral descriptions rather than clinical diagnoses of these children with disabilities. Sormanti and
Ballan [54] provide some recommendations on interventions
for grieving children with developmental disabilities exposed
to trauma. For example, clinicians can support understanding
of loss in children with developmental disabilities through
providing concrete verbal explanations or using pictures to
illustrate the concept of death.
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post-trauma [51, 57]. For example, if a child with autism demonstrates an increase in stereotypical behaviors after
experiencing a disaster, clinicians may attribute these symptoms to the pre-existing disability, not to trauma exposure.
Gathering a complete trauma history and descriptions of child
conduct from caregivers can help clinicians distinguish between typical behavior and possible trauma symptoms in children with disabilities. Parents are often the source of the best
information for a child with disabilities [11••]. However, limited parental functioning post-disaster may impede recognition of trauma symptoms in their own children [22].

Behavioral Responses
Cognitive-Behavioral Therapies
Collectively, studies available on children with pre-existing
disabilities consistently report behavioral change post-disaster/terrorism [45•, 49•, 50•, 52•, 53•, 55•, 56•]. In the Valenti
et al. study [56•] of 18 children and adolescents with autism
spectrum disorder, participants displayed significant declines
in adaptive behavior during the first months following the
2009 L’Aquila earthquake in Italy. Communication, socialization skills, and daily living skills decreased post-disaster and
had not yet returned to baseline a full year following the earthquake. An older, yet relevant, study [55•] clinically assessed
162 children both before and following the 1988 Bangladesh
flood disaster. Forty-nine of these children were diagnosed
with either a cognitive, motor, hearing, vision, or seizurerelated disability. A significant increase in problems with enuresis and aggression was found in one-third (30.2%) of the
sample. However, no behavioral differences were found between children with and without disabilities nor between male
and female children. However, the study did not distinguish
between disaster and other precipitating traumas, such as sexual abuse. In another study, parents of children with chronic
conditions were more likely to report negative psychological
changes in their children post-disaster, specifically higher
levels of sadness and withdrawal, and behavioral changes
[45•], but these reports were not clinically verified. Attention
to behavioral changes in children with disabilities is warranted
post-disaster/terrorism as pre-existing behaviors may have
been exacerbated but not indicative of new diagnoses. In addition, children receiving special education services often
have behavioral plans requiring intensive interventions, and
the loss of these records during emergency situations can
cause a break in services to students with disabilities [11••].

Individual Psychological Treatment of Children
With Disabilities
Diagnostic Overshadowing
Diagnostic overshadowing can hinder accurate identification
of psychopathology and grief in individuals with disabilities

Trauma-focused cognitive-behavioral therapies (TFCBT) have strong empirical support and is considered
a front line treatment for child trauma [58]. However,
Ramirez de Arellano and colleagues [59] found that
children with intellectual disabilities, developmental disabilities, and serious mental illness have been largely
excluded from studies on trauma-focused CBT: empirical evidence for its effectiveness in these populations is
thus limited. However, some studies have demonstrated
that CBT is successful in treating common mental
health problems including anxiety, OCD, or depression
in children with autism of normal intelligence [60].
Children with intellectual disabilities, however, may
have difficulty with cognitively reprocessing events
[10] as well as impairments in receptive and expressive
language which may hinder involvement with CBT interventions [61]. Some studies have shown that adults
with mild to moderate intellectual disabilities benefit
from CBT to treat psychological illnesses such as depression [62] but adaptations to traditional CBT
methods may be needed [63]. While CBT adaptations
for children with autism have been developed [60], increased investigation into the use of CBT with children
with intellectual disabilities or language limitations is
warranted.
Pharmapsychology
Individuals with disabilities often have additional medical conditions making a comprehensive medical evaluation essential
when prescribing medication post-trauma [61]. A few studies
report on the use of medication, as a part of a comprehensive
intervention, to treat PTSD in adults with intellectual disabilities
(see [61] for a review); however, pharmapsychology use with
children with disabilities impacted by disaster or terrorism has
not been investigated. In addition, the use of medication as a
sole method to treat challenging behaviors in individuals with
developmental disabilities does not have an established efficacy
base [62, 64]. The use of medications with children exposed to
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disaster or terrorism should be adjunctive to psychotherapeutic
interventions and used only to relieve specific acute symptoms
[65].

Reactions of Families of Children With Disabilities
to Disaster and Terrorism
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and school support for children with learning disabilities
[52•]. However, families with children with disabilities face
numerous logistical barriers post-disaster [34, 73] which clinicians should consider when selecting treatment locations.
For example, some school counseling spaces may not be accessible to family members using wheelchairs, which may
influence involvement in therapies.

Parent-Child Relationships Post-Disaster/Terrorism

School and Teacher Factors
Parents are the most important source of emotional support for
children after emergency experiences [29]. On the other hand,
children can be negatively affected by parents’ distress or poor
coping strategies in disaster contexts [9, 20, 66]. Some parents
of children with disabilities report greater parenting stress than
do parents of other children [28, 67] and may become even
more overwhelmed post-disaster given the greater support
needs of children with disabilities [11••, 66]. In addition, the
quality of the pre-existing parent-child relationship may affect
psychological outcomes post-disaster/terrorism. Finzi-Dottan
et al. [50•] found that adolescents with learning disabilities
who had secure attachment with their parents were less likely
to develop PTSD following terrorism.
Children with disabilities may manifest an increase in behavioral or emotional problems post-disaster [45•, 54] and
these changes may also increase parental stress. Parents
experiencing distress in disaster can have a compromised capacity to respond to their child’s emotional symptoms appropriately [66] or contribute to the maintenance of children’s
post-traumatic stress [37]. In addition, PTSD can be aggravated by caregiver distress when adults are too overwhelmed to
satiate children’s needs [58, 68, 69].
Family Psychological Treatments
TF-CBT is typically used as a conjoint child and parent psychotherapy approach. Family-focused CBT was found to be
more effective than child-focused CBT in reducing PTSD
symptoms in one study which compared a child-focused to a
family-focused version of the therapy [70]. In addition,
parent-involved intervention shows greater effect size [71],
and interventions at the family level are particularly effective
in families indicating high levels of PTSD symptoms [69].
Parents can also assist with implementation of CBT methods
that clinicians design for their children [60]. Children with
disabilities generally rely on family members for health and
safety supports to a greater degree [31], thus family interventions may be particularly appropriate.
Schools and school personnel can be instrumental in
supporting family interventions [60] and evidenced-based interventions often take place in schools post-disaster [72]. One
study found mothers’ participation in ongoing therapeutic
grief support led to opportunities for increased therapeutic

Children who miss school as a consequence of disaster or
terrorism may experience new or additional academic difficulties [72], and children with disabilities may be particularly
vulnerable to disruptions in special educational services
[11••]. For example, students with significant disabilities demonstrated regression in meeting academic and behavioral
goals while out of school for 3 weeks after Hurricane Ike
[53•]. In addition, a population-based survey conducted in
Port-au-Prince found children with disabilities significantly
less likely to be enrolled in school after the 2010 Haitian
earthquake [74].
School as Setting for Disaster Mental Health Services
Schools are ideal settings for providing emergency mental
health services as teachers and other school personnel understand developmental issues critical to working with children
[72, 75]. Teachers can provide input on pre-disaster/terrorism
functioning as well as help assess child functioning levels in
the aftermath of disaster or terrorism [72]. Such information is
particularly critical in assessing, diagnosing, and selecting appropriate interventions for children with disabilities, who may
not exhibit the same post-disaster/terrorism behaviors as their
peers. Schools also can provide referrals to community mental
health services or social services which serve families postdisaster/terrorism.
Role of Special Education Teachers
Special education teachers are instrumental team members
during crisis situations [76]. Children with disabilities reported feeling safe with their special education teacher during one
disaster [77•]. Special education teachers can also provide
effective emotional support to children with pre-existing disabilities impacted by disaster [52•, 53•]. For example, Christ
and Christ [52•] reported that grieving students with learning
disabilities received interventions more quickly due to the
attentions of special educators. Ducy and Stough [53•] found
special education teachers offered parents guidance for making sheltering experiences less stressful for their children with
disabilities. However, special education teachers often live in
the same communities as do their students and their ability to
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address the needs of students with disabilities may be influenced by their own trauma and post-disaster functioning [11••,
56•]. In addition, essential classroom supplies may be lost or
damaged in disaster and hamper teachers from meeting the
functional and academic needs of students with disabilities
[53•].
Role of School Mental Health Professionals
School mental health professionals are instrumental to children post-disaster/terrorism given their expertise and training
in responding to trauma in the school setting. However, children with disabilities may need specialized assistance when
coping and recovering from trauma. For example, children
with developmental disabilities may require concrete explanations, visual supports, and repeated explanations of the traumatic event [54]. Collaboration between mental health professionals and teachers can be instrumental in supporting children with disabilities [52•, 78]. However, there is a lack of
empirical research on how to appropriately modify interventions for students with disabilities impacted by trauma.
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Displacement Post-Disaster/Terrorism
Children who relocate to new communities after a disaster face significant challenges [82] and relocation can
be particular challenging for children with disabilities
and their families, given their reliance on multiple
school and community supports. Families of children
with autism reported significant changes to their support
networks and services after relocating after the
L’Aquila, Italy earthquake [56•]. Adults with intellectual
disabilities who relocated after Hurricane Katrina reported significant barriers to their long-term recovery, including medical, transportation, and financial needs [4].
Displacement after disaster can also decrease social opportunities [82]. Adults with visual disabilities reported
a higher level of social isolation following an earthquake [79]. Children with disabilities often have limited
peer friendships and experience loneliness at higher
rates than their peers, in part, due to differences in
social skills [83, 84], making both the loss of old peers
and the obtaining of new friends difficult for some children with disabilities.

Social and Community Factors
Other Considerations
Secondary Adversities
Children with disabilities have unique support needs
which affect physical well-being following disaster or
terroristic acts. For instance, many families of children
with physical disabilities frequently live in homes
adapted to provide barrier-free entry and mobility. In
the post-disaster/terrorism landscape, temporary shelters
or housing may not accommodate the needs of people
with disabilities [4, 34, 79]. For children with medical
support needs, the destruction of health care facilities
and temporary shortages in electrical power may compound chronic disabilities [80]. Children who use durable medical equipment, such as walkers, wheelchairs, or
hearing aids, or who require medical supports also may
be differentially at-risk post-disaster/terrorism when
these supports are lost or discontinued [81]. Results
from one study indicated that children with chronic disabilities might live in more stressful environments postdisaster: They were more likely to miss a medical visit,
run out of medications, live with flood or mold damage,
or experience disruption in health care [45•]. In addition, alerting devices, educational supplies, communication devices, and adapted computers may be lost and
take time for families to replace [53•]. Facing adversities such as these may, in turn, contribute to the psychological stress that children with disabilities and their
families experience post-disaster/terrorism [11••].

Disasters, Terrorism, and War Create New Incidences
of Disability
Disasters, terrorism, and war all can create new incidences of
physical, sensory, and cognitive disability [43]. During the
2008 Sichuan earthquake, it is estimated that over 500 students who were in schools which collapsed during the disaster
acquired disabilities [69]. During wartime, landmines are a
major cause of death, amputations, and head injuries in children, and continue to contribute to disability incidence when
not removed following conflicts [31]. In some parts of the
world, disasters can be a major cause of disability: For example, nearly 10% of people living in the earthquake-prone area
of Sakarya, Turkey, reported acquiring a disability as a result
of an earthquake [85]. Mental health personnel should be
aware of the psychological impact that acquiring a disability
has for children and their families.
Stigma and Disability
Individuals with disabilities experience considerable societal
stigma [86]. During disaster and other emergencies, children
with disabilities and their families consistently experience barriers, social distancing, and institutional exclusion due to their
disability status [11••, 87]. Among disability groups, families
of individuals with psychiatric disabilities are particularly stigmatized [88]. Families may avoid seeking help from mental
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health professionals following disaster or terroristic exposures
to prevent additional stigmatization. Locating mental health
services in school facilities post-disaster/terrorism may help
normalize and lessen stigma surrounding psychological
treatment.
Importance of Preparedness to Decrease Exposure
to Disasters and Terrorism
Emergency preparedness education is needed to increase the
resiliency of children with disabilities to disaster and terrorism
[10, 12••, 31]. Several studies [41, 44, 89] report parents of
children with disabilities as underprepared with respect to
supplies, planning, and knowledge needed during emergencies. Several recent studies, however, have documented successful disaster preparedness interventions with parents of
children with disabilities [41, 89, 90]. Children with disabilities are often not included in emergency planning or training,
which can also increase their level of vulnerability when away
from their parents [12••, 33]. However, a case study of children with disabilities who had first-hand experience of the
2010 Canterbury earthquakes found they had overall good
awareness and understanding of potential hazards as well as
the ability to participate in emergency preparedness [77•]. In
addition to individual preparedness measures, inequitable societal conditions which exist in advance of emergencies must
be mitigated to decrease the overall exposure of individuals
with disabilities to hazards [91].
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