
Understanding Depression as 
It Occurs in the Context of 
Post-Traumatic Stress Disorder

Depression Research and Treatment

Guest Editors: Rachel Yehuda, Eric Vermetten, and Alexander McFarlane



Understanding Depression as It Occurs in the
Context of Post-Traumatic Stress Disorder



Depression Research and Treatment

Understanding Depression as It Occurs in the
Context of Post-Traumatic Stress Disorder

Guest Editors: Rachel Yehuda, Eric Vermetten,
and Alexander McFarlane



Copyright © 2012 Hindawi Publishing Corporation. All rights reserved.

This is a special issue published in “Depression Research and Treatment.” All articles are open access articles distributed under the
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.



Editorial Board

Martin Alda, Canada
Bernhard Baune, Australia
Mathias Berger, Germany
Michael A. Berk, Australia
Graham Burrows, Australia
Charles DeBattista, USA
Pedro Delgado, USA
A. Delini-Stula, Switzerland
Koen Demyttenaere, Belgium
Timothy G. Dinan, Ireland
Ronald S. Duman, USA
Klaus Ebmeier, UK
Yvonne Forsell, Sweden
Kostas N. Fountoulakis, Greece
Robert N. Golden, USA
H. Grunze, UK
Martin Hautzinger, Germany
Robert M. A. Hirschfeld, USA

Fritz Hohagen, Germany
Peter R. Joyce, New Zealand
Paul Linkowski, Belgium
Chia-Yih Liu, Taiwan
Athina Markou, USA
Keith Matthews, UK
Roger S. McIntyre, Canada
Charles B. Nemeroff, USA
Alexander Neumeister, USA
Georg Northoff, Canada
Gabriel Nowak, Poland
Sagar V. Parikh, Canada
Barbara L. Parry, USA
Angel Pazos, Spain
S. S. Pedersen, The Netherlands
Eric D. Peselow, USA
Bettina F. Piko, Hungary
Martin Preisig, Switzerland

Mark Rapaport, USA
Arun V. Ravindran, Canada
Zoltan Rihmer, Hungary
Janusz K. Rybakowski, Poland
Bernard Sabbe, Belgium
J. R. Seeley, USA
Alessandro Serretti, Italy
Verinder Sharma, Canada
Axel Steiger, Germany
Wai Kwong Tang, Hong Kong
Gustavo Turecki, Canada
Dietrich van Calker, Germany
W. Van Der Does, The Netherlands
H. van Marwijk, The Netherlands
Frans G. Zitman, The Netherlands



Contents

Understanding Depression as It Occurs in the Context of Post-Traumatic Stress Disorder, Rachel Yehuda,
Eric Vermetten, and Alexander McFarlane
Volume 2012, Article ID 178261, 2 pages

Mental Health Services Required after Disasters: Learning from the Lasting Effects of Disasters,
A. C. McFarlane and Richard Williams
Volume 2012, Article ID 970194, 13 pages

Managing Mental Health Disorders Resulting from Trauma through Yoga: A Review, Shirley Telles,
Nilkamal Singh, and Acharya Balkrishna
Volume 2012, Article ID 401513, 9 pages

Posttraumatic and Depressive Symptoms in Victims of Occupational Accidents, Giulia Buodo,
Caterina Novara, Marta Ghisi, and Daniela Palomba
Volume 2012, Article ID 184572, 8 pages

A Pilot Study of Mifepristone in Combat-Related PTSD, Julia A. Golier, Kimberly Caramanica,
Rebecca DeMaria, and Rachel Yehuda
Volume 2012, Article ID 393251, 4 pages

Joint Effect of Childhood Abuse and Family History of Major Depressive Disorder on Rates of PTSD in
People with Personality Disorders, Janine D. Flory, Rachel Yehuda, Vincent Passarelli, and Larry J. Siever
Volume 2012, Article ID 350461, 7 pages



Hindawi Publishing Corporation
Depression Research and Treatment
Volume 2012, Article ID 178261, 2 pages
doi:10.1155/2012/178261

Editorial

Understanding Depression as It Occurs in the Context of
Post-Traumatic Stress Disorder

Rachel Yehuda,1 Eric Vermetten,1 and Alexander McFarlane2

1 Division of Traumatic Stress Studies, Department of Psychiatry, Mount Sinai School of Medicine, USA
2 The University of Queensland, Australia

Correspondence should be addressed to Rachel Yehuda, rachel.yehuda@va.gov

Received 6 May 2012; Accepted 6 May 2012

Copyright © 2012 Rachel Yehuda et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

The aim of the current special issue is to gain a better
understanding of depression as it occurs in the context
of posttraumatic stress disorder (PTSD). Depression and
major depressive disorder (MDD) are often present in the
context of PTSD, but it is not clear whether the high
prevalence of depressive disorders in PTSD should be best
understood as true comorbid conditions, with a separate
underlying cause and pathophysiology or rather, whether
it should best be considered an artifact of overlapping
symptoms. Indeed, when individuals with PTSD also meet
criteria for depression, this may signal the presence of a
single depressive subtype of PTSD rather than two separate
syndromes. Epidemiologic data support the idea that a
depressive diathesis can be a risk factor for the development
of PTSD following trauma exposure. However, the question
of childhood trauma as an even earlier antecedent of
depression suggests that the depression that contributes to
PTSD risk may relate to earlier forms of trauma exposure
rather than genetic diatheses per se. Prospective studies
assessing the development of major depressive disorder
(MDD) show that, although the prevalence of PTSD is
higher shortly after exposure, later on approximately the
same prevalences of PTSD and MDD are seen after exposure
to traumatic events. Severe depressive symptoms in the
early aftermath of trauma exposure can be considered more
relevant in predicting an unfavorable course of mental health
than severity of PTSD symptoms, underlining the relevance
of broad mental health assessment after trauma exposure.
Whether depression in PTSD represents a phenomenological
expression of the same underlying pathophysiology becomes
interesting to consider in the context of the rather distinct
biological alterations that have been observed in PTSD
and major depressive disorder, particularly in the context

of neuroendocrine, neurochemical, and brain metabolic
factors. Beside clinical characteristics, biological markers
may help to further improve identification of biologically
distinct endophenotypes and, ultimately, to devise more
specific treatment strategies. Although antidepressants are
among the only FDA-approved pharmacological treatments
for PTSD, these medications have only limited utility in
PTSD, and it is not clear whether the efficacy of these agents
results from the treatment of comorbid depression or PTSD
per se.

In this special issue we have pulled together a collection
of papers that help broaden the scope and understand-
ing of depression in the context of adversity. Papers are
also included that present remarkably innovative treatment
approaches for trauma-related symptoms.

The first paper by J. D. Flory et al. asks the interesting
question of what are the effects on adults of familial depres-
sion in the context of childhood abuse. This is an extremely
significant question because both a history of MDD and
childhood abuse have been independently identified as risk
factors for adult PTSD and MDD. The causal relationship
between parental depression and childhood abuse has not
been firmly made in the literature, but the results of
this observational study suggest that, when persons are
exposed to both depression in their first-degree relatives
and childhood abuse, the risk for adult PTSD is sixfold
higher relative to the absence of both of these factors. The
rate of depression in the presence of both factors was also
greater with these combined factors. These data suggest that
the risk factors for PTSD and possibly depression are not
cumulative but may be synergistic. Possibly the data reflect
the permissive effect of depression on the environment; for
example, a depressed parent may be unable to monitor the
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environment of the child sufficiently to protect against abuse.
Alternatively, advances in molecular biology might further
test this hypothesis by determining whether synergist effects
are mediated by underlying biological mechanism.

The idea of identifying specific risk factors for PTSD ver-
sus posttraumatic depression is also examined in the paper
by G. Buodo et al., but here a different approach is taken.
This group evaluated symptoms in workers who were directly
exposed to traumatic occupational accidents. The paper
demonstrates that nearly half the sample developed both
PTSD and major depressive disorder, 30% did not develop
symptoms, and 20% developed symptoms only of PTSD.
The findings raise the question of whether posttraumatic
depression is an amplifier of posttraumatic stress disorder
or represents the expression of a pre-existing depression
diathesis. Though this question does not get resolved by these
cross-sectional data, the authors attempt to relate different
symptom patterns with different posttraumatic cognitive
profiles and suggest that specific posttraumatic cognitions
underlying PTSD and depression may demonstrate a distinct
etiology of these two comorbid conditions.

Together, the papers by Flory et al. and Buodo et al. raise
the question of whether depression occurring in the context
of PTSD or trauma requires a specifically focused mental
health intervention. The paper by McFarlane and Williams
discusses the type of mental health services that are required
following disasters and how these need to take account
of the spectrum of distress that occurs following such
events. In particular, disasters are a specific example of how
traumatic events impact on individuals and populations. In
the past, the literature has tended to ignore the background
prevalence of posttraumatic stress disorder, depression, and
other psychiatric disorders. In essence, this paper discusses
how service delivery and planning needs to take account of
the fact that PTSD is only one outcome of clinical relevance
following traumatic exposures. Furthermore, a variety of
environmental factors impact upon the progression and
delayed emergence of PTSD and depression in the aftermath
of such events that need to be taken into account in the
development of service delivery models. The prevalence of
traumatic events and the significant psychiatric morbidity
that they generate need to be addressed in the planning of
mental health services because of the substantial associated
burden of disease that often goes untreated.

Two other papers in this special issue also focus on
treatment of trauma survivors but take very different per-
spectives from that detailed by A. McFarlane and R. Williams
and, in fact, different from each other. J. A. Golier et al.
report promising preliminary findings from a pilot study
of mifepristone in combat-related PTSD. Mifepristone is a
synthetic steroid compound that primarily functions as a
progesterone receptor antagonist and has been primarily
used, up until now, as an abortifacient. The compound is also
known as RU-486. However, as Golier and colleagues point
out, mifepristone also has properties as a selective antagonist
of glucocorticoid receptors, and therefore, this drug induces
increases in cortisol and ACTH levels by blocking the
negative feedback inhibition of the hypothalamic-pituitary-
adrenal axis peripherally and in the brain. Although the

mechanisms of action by which mifepristone might exert
its therapeutic actions are not completely understood, it is
fascinating, in the context of the previous papers regarding
depression and PTSD comorbidity, that this drug was
first considered as a treatment for depression. Indeed, the
blockade of GR receptors could arguably decrease the effect
of peripheral cortisol, which is elevated in depression but
thought to be lower in PTSD. However, once in the brain,
mifepristone retards the rate at which brain cortisol is
expelled at the blood-brain barrier effectively increasing
cortisol levels in the brain. After taking the drug for one
month, which constituted the treatment endpoint, the effects
of mifepristone were clinically significant and were even
greater at the four-week followup. Since neuroendocrine data
were obtained, the authors could determine that mifepri-
stone increased cortisol and ACTH levels and decreased
the number of peripheral glucocorticoid receptors, raising
the possibility of enhanced glucocorticoid signaling in cell
nuclei. The findings from this approach are important to
understanding how altering the neuroendocrine status of
hormones associated with both PTSD and depression can
lead to therapeutic gain.

Finally, the paper by S. Telles et al. discusses a completely
different strategy for managing mental health symptoms
following trauma—the use of yoga. The authors argue that
yoga exerts its therapeutic benefits largely through altering
physiological states. Indeed, yoga involves physical manip-
ulation of the body through postures, voluntary-regulated
breathing, meditation, conscious sensory withdrawal, and
changes in thinking. There have only been eleven studies in
which yoga with medication was used as a trauma-related
intervention. The authors grapple with the fact that this is an
emerging field and the studies that have been documented
in the literature to date are preliminary and sometimes
lacking in gold-standard methodologies that typify other
therapeutic intervention studies. Yet based on their review,
there appears to be sufficient anecdotal evidence for yoga’s
benefits and a sufficient rationale for how yoga practice may
alter the important neurochemical systems that are altered in
response to traumatic stress. This is clearly an area worthy of
further research.

As the aim of this special issue was to gain a better
understanding of depression as it occurs in the context of
trauma exposure and PTSD, the research in this special
issue covers support for the notion that major depressive
disorder is often comorbid with PTSD and that there is
also supportive evidence both for the fact that depres-
sion in PTSD can be understood as a true concomitant
condition as well as having a separate underlying cause
and pathophysiology. As posttraumatic symptoms are often
neglected in depression focused research and clinical care,
future effort should address the recognition and treatment of
posttraumatic symptoms in depression. This opens avenues
for new treatment perspectives of which some are outlined in
this special issue as well.

Rachel Yehuda
Eric Vermetten

Alexander McFarlane
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Disasters test civil administrations’ and health services’ capacity to act in a flexible but well-coordinated manner because each
disaster is unique and poses unusual challenges. The health services required differ markedly according to the nature of the
disaster and the geographical spread of those affected. Epidemiology has shown that services need to be equipped to deal with
major depressive disorder and grief, not just posttraumatic stress disorder, and not only for victims of the disaster itself but also
the emergency service workers. The challenge is for specialist advisers to respect and understand the existing health care and
support networks of those affected while also recognizing their limitations. In the initial aftermath of these events, a great deal of
effort goes into the development of early support systems but the longer term needs of these populations are often underestimated.
These services need to be structured, taking into account the pre-existing psychiatric morbidity within the community. Disasters
are an opportunity for improving services for patients with posttraumatic psychopathology in general but can later be utilized for
improving services for victims of more common traumas in modern society, such as accidents and interpersonal violence.

1. Introduction

Disasters, by their nature, are events that are unanticipated
when and where they occur and are situations in which
the protective mechanisms of a civil society are particularly
likely to fail. Globally, there is an average of at least one
disaster every day, the frequency of disasters is rising with
climate change, as are the numbers of people involved with
increasing population densities but, overall, the proportion-
ate mortality caused by natural disasters has fallen.

Conversely, the morbidity caused by people’s exposure to
trauma is rising and a substantial portion of the health effects
lies in the psychosocial and mental ill health domains, and
this is placing a rising burden on services that are often very
stretched already [1].

In response, an approach is required that is built of public
health interventions for groups of people. Practical and
community support are critical in the immediate aftermath
of events though rarely should mental health professionals

provide that care. In addition a population-based approach
enables primary and secondary preventative intervention to
be offered and it facilitates evidence-based practice. This
paper uses the term psychosocial care to describe these
population-based interventions and to differentiate them
from the mental healthcare that is provided by primary care
and specialist mental health services, usually, later in the
trajectory of events.

There is predictable psychiatric morbidity in popula-
tions who are exposed to disasters. The most common
effects include distress and grief, and, less frequently, but
nonetheless commonly, anxiety disorders and depression
[2]. People’s attempts at self-medication for the stress, often
with alcohol, may lead them into harm and substance use
disorders, which may also mask mood and anxiety disorders
and postpone their recognition.

Tol and van Ommeren say [2] “. . . mental health and
psychosocial support programmes . . . are increasingly a stan-
dard component of humanitarian response.” Thus, this topic
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is of global concern. However, the capacities of mental health
systems across the world vary widely. While the evidence
on the effectiveness of interventions that is available now
remains far from complete, it is sufficient to enable us to
outline a generic model of care that can be adapted to
particular circumstances [3].

This paper outlines how psychosocial and mental health
resources should be developed in the setting of particular
events that can then be mobilised at times of disaster to deal
with an entire population. It provides a framework based
on enabling nonmental health trained responders to provide
psychosocial care and identifying people who have unmet
needs arising from mental disorders on whom to focus the
work of mental health services.

This paper reflects on the literature about disasters and
the authors’ personal experiences following a number of
events in which they have been involved. They include the
long-term effects of a major naval disaster that occurred
in 1964, two major bushfire disasters in Australia, the
Iraqi occupation in Kuwait in 1990, the bombings in
London in 2005, and the compound disaster of 2011 in
Fukushima, Japan. However, the lessons about people’s need
for psychosocial care and mental healthcare also apply to
more common everyday traumas.

Disasters are collective events that evoke a great deal
of public concern and distress. The normal methods and
structures of civil administration are seriously challenged
during and following major incidents [4]. In their wake,
major resources are mobilized to assist the survivors. An
irony is that smaller scale events occur every day within
families and communities. They may be as traumatizing
to particular people as are the larger scale events that
evoke so much, usually short-term public engagement.
But the common small-scale traumatic events, such as,
domestic violence and abuse have similar adverse long-term
consequences for people’s psychological and social wellbeing
[5–7]. They attract less concentrated public concern despite
there being much to learn from disasters for day-to-day
practice and vice versa.

2. The Societal Impacts of Disasters

The lessons learned from each disaster must inform gov-
ernments’ policies, strategic planning, design and operation
of services, and clinical practice so that a cycle of learning
and knowledge acquisition continues within all societies
and communities. Thereby, people and communities can
be assisted to become more resilient and services more
appropriate to their needs. Many studies have focused
on assessing the prevalence of PTSD among survivors of
natural and technological disasters. However, Norris [7] has
highlighted in a review of 225 studies that the quality of
more recent research is, if anything, declining due to small
samples and short followups. This is evidence that knowledge
and practice in this field can be repetitive iterations with
less than optimal learning from past lessons. Tol and van
Ommeren [2] also call for more evidence for psychosocial
care, in particular.

Each disaster is unique and poses unusual challenges.
Therefore, it is not possible to prescribe in detail simple
solutions to the requirements for providing psychosocial and
mental health care following them. However, experience,
from the 1993 World Trade Centre Bombing, has brought
significant improvements in evacuation procedures, leading
to the 9/11 evacuations being highly successful [8]. The
corollary is that rapid evolution of strategic and operational
plans must continue through all phases of each disaster in
order to adapt the general plan that was formed beforehand
to ensure that it fits the particular circumstances of the
disaster with which the responsible authorities are dealing at
the time. To this end, planners responsible for the emergency
preparedness of many communities, regions, and nations
are developing and testing template plans for responding
to a range of disastrous situations. Various organizations
have provided generic frameworks and/or standards that are
capable of adaptation for different societies and which are
able to recognise fully people’s differing cultures [1, 9, 10].

Often, disasters include single or a small series of inci-
dents that occur suddenly, such as, the bombings in London
on 7 July 2005 [11]. Others are characterised by drawn out
events, such as, flooding and fires that start suddenly, but
may persist for weeks. These types of event cause enormous
nondisordered distress, which is an anticipated response that
affects a large proportion of the populations affected but
also substantial rates of anxiety disorders and depression
probably because the traumatic effects persist for many
months [2, 12, 13]. Plans for both types of disaster must
include plans for responding effectively to the psychosocial
and mental health needs of the affected populations.

One of the major reasons for deaths in disaster is the
failure of technology to control the natural environment. In
the modern world, we see nature as being a containable and
controllable dimension of our existence. Engineering design
has done much to manage the forces of nature. People tend
to take this for granted so that there is horror when these
defenses are breached [14]. The impact of disasters tends to
be much more destructive in Third World countries because
of the fragility of their engineering infrastructure.

Often, disasters are major turning points or benchmarks
in the history of communities. The Tangshan earthquake
that occurred in the height of the Cultural Revolution in
the China on 28 July 1976 demonstrates this. 242,000 people
were killed and a further 164,000 were badly injured [15].
While the gang of four had a campaign in the media about
concern for the victims, they used this as an environment to
attack Deng Xiaoping, their political opponent. They were
seen by their statements to be callous and indifferent to the
suffering of so many bereaved and traumatised people [16].
Within four months, Madam Mao had been arrested and the
tyranny of the gang of four had been ended. This was the
beginning of the liberation of modern China.

Disasters are also the turning points in many of the
safety measures that are used to protect and organize civilized
society. After the sinking of the Titanic, for example, very
strict rules were created for the number of lifeboats and
buoyancy devices in relation to passengers [17, 18]. The
changes in airport security following 11 September 2001



Depression Research and Treatment 3

provide another example. This paper advises on certain
lessons for mental healthcare that can be derived from past
experience and research.

Disasters are also events in which the survivors are
generally less stigmatised than when they are involved in
singular events. This is partly because there is an acceptance
of the general vulnerability of the community, rather than
adverse outcomes being attributed to individual people’s lack
of resilience [19].

One of the greatest challenges is to create awareness
among politicians and health agencies about the time course
and the patterns of immediate, medium-term and longer
term psychosocial and mental health needs of affected pop-
ulations. In the initial aftermath, there is public outpouring
of care and concern. However, communities recover, move
on, and forget [20]. But, this is the very time at which
the mental health needs of disaster-affected communities
pose challenges because a relatively small proportion of
survivors are most in need of services that address their
longer term adverse outcomes. Their needs interact with the
existing morbidity within affected communities, but reshape
its presentation and understanding.

3. Types of Disasters

The type of event is important when considering the rates
of morbidity following disasters and designing the types
of health services that are required to deal effectively with
affected populations. Furthermore, the impact of disasters is
changing as our countries become more densely populated.

Some events are geographically circumscribed. They may
have clear margins of demarcation between the people who
are affected and those who are not, such as, in major fires.
In other disasters, such as, earthquakes and storms, there is
a gradient of destruction from the epicenter. The Enschede
fireworks factory disaster affected people who came from a
defined geographical region [21, 22]. In these circumstances,
disaster services should be carefully integrated with the
existing primary and secondary health care networks that
particular people use at such times. Similarly, the flooding
in England in 2007 affected populations in certain parts of
the country by invading their homes and workplaces, and the
impacts on the affected communities are likely to be long-
term.

Travel accidents and terrorism pose a current challenge.
They may affect commuter transport systems, which have
localized effects on particular communities, but they may
be remote from where the events take place. The Sarin
attack in Tokyo and the terrorist bombings in Madrid of
2004 are examples. The significant majority of the people
affected are from local communities. Another example is
the Clapham rail disaster in London, in which many of the
people affected lived in a more distant county that was not
otherwise involved in the event [23]. In contrast, if major
international transport systems, such as, trains or aircraft are
targeted, the survivors come from widely distributed regions
and nations. The Bali terrorist bombing is an example.

Hence, planning for the types of health services required
should be cognizant of these substantial differences. After the

bombing in Bali, for example, retrieving large numbers of
seriously burnt people was an extreme challenge to health
systems in Australia. There was no established plan for their
retrieval from a place where the health care systems were
inadequate.

Other disasters may affect people from widely dis-
tributed geographical regions. The immediate and short-
term responses are required at the place at which the event
occurs, but short-, medium-, and longer term services are
required at a distance or on a distributed basis. In other
words, the systems of mental healthcare that are required in
the immediate aftermath of the event in which the survivors
and the relatives of people who have died congregate are
very different to those that are required in the medium and
longer terms as people return to their regions of domicile.
However, it is important to the continuity of care that the
immediate responses and the longer term ones are well
coordinated. Thus, unique, but different, outreach systems of
care are required in these differing circumstances, and there
are challenges to create effective communication systems to
sustain individual care plans that may involve many service
providers that are separated geographically.

The impact of a disaster is influenced substantially by
the duration of the warning and impact phases. Evacuation
systems can be put in place if there is a significant period of
anticipation, such as, with storms.

The terrorist attacks on New York on September 11
were particularly challenging because they affected local
communities, tourists, and international business people.
However, at least one major company, which was based in
one of the twin towers, had a major incident plan that was
well planned and rehearsed regularly. While, there were other
factors that affected their survival, the staff of that company
suffered fewer fatalities; staff knowing what to do was an
important factor.

The major events in Fukushima in Japan in 2011
illustrate another important feature of large-scale disasters,
which is that, often, they transcend the traditional division
categorization of natural and human-made disasters. The
crisis began with an earthquake, which led to a tsunami, the
inundation of a nuclear power plant, and radiation hazard.
The traumatizing features were multiple, unfolded in full
view of the world, and, together, affected directly a very large
number of people and an even greater number in Japan and
across the world through the economic consequences. The
effects on people’s mental health are still emerging and are
likely to be long term.

4. Research into the Psychosocial and Mental
Health Impacts of Disasters

4.1. Types of Disaster Studies. When considering the preva-
lence and types of reactions to disasters, it is important
to understand the variety of methodologies that have been
used. This is because there are so many different approaches
that have been used and many have substantial weaknesses
[12, 13]. Commonly, there are four sampling methodologies
used in disaster research. Each has certain strengths but,
importantly, weaknesses too.
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4.1.1. Samples of Convenience. Frequently, researchers exam-
ine samples of convenience, given the chaos and confusion
that occur in the aftermath of disasters. It is difficult to
form broad generalizations from these studies. Nonetheless,
samples of convenience play an important role in disaster
research because, frequently, groups of survivors pose partic-
ular challenges with regards to their needs for health services.
An example is of the studies conducted after the earthquake
in Turkey, which examined various groups, such as, people
in emergency housing [24, 25].

4.1.2. Treatment Seeking Samples. Clinicians working in
disaster settings have often conducted specific examinations
of the people who approach them to seek treatment [26].
These studies may assist clinicians to understand when
people may present the nature of their complaints and the
clinical needs of populations in similar circumstances.

4.1.3. Longitudinal Studies. Increasingly, longitudinal studies
have been conducted, such as, those after the Enschede Fire
Works disaster [27]. They demonstrate the patterns of longer
term morbidity and are useful in modeling the aetiology of
posttraumatic morbidity and how this can be best addressed
by health services. They tend to be uncommon in disaster
research [28].

4.1.4. Special Subpopulations. Emergency service personnel
are an important group who are at particular risk in disasters.
A number of studies have identified the impacts of major
disasters against the background of the chronic strains of
their roles. Children also evoke particular interest.

A core issue that complicates the interpretation of the
data is that, often, the sampling is not representative. Also,
there is a tendency to not include the people who are
most severely affected because of the demands imposed by
involving them in postdisaster studies.

However, some studies, which use stratified epidemio-
logical samples, have looked at representative cohorts with
comparison groups [6]. An example is the study of the Yun
Nan Earthquake by Cao et al. [29], which examined the
populations of three villages at increasing distances from the
epicenter of an earthquake in China. The people in these
villages were compared with those in a village unaffected
by the earthquake that was demographically very similar.
This approach addresses the issue of exposure as well as the
background problem of the prevalence of morbidity in the
community by presuming this to be the same for people who
live in the unexposed village.

4.2. The Psychosocial and Mental Health Impacts of Disas-
ters. Disasters and terrorism capture human attention and
concern, but public interest tends to be relatively short
lived [20, 30]. Often, their long-term morbidity is under-
estimated by planners and health and social welfare providers
[31]. While concern for the survivors and the relatives of
people who are killed, seriously injured or missing, is potent
in the immediate aftermath of these events, it tends to be
forgotten in the longer term. The impacts on the lives and

mental health of the staff who care for people who suffer
profound injuries in disasters and long-lasting impairments
afterwards are also neglected. A meta-analysis documents
population-level behavioral and psychological consequences
of terrorist incidents [32].

The Inter-Agency Standing Committee (IASC) is formed
by the heads of a broad range of UN and non-UN
humanitarian organisations. In 2007, it published Guidelines
on Mental Health and Psychosocial Support in Emergency
Settings [9]. That document segments the psychosocial and
psychiatric consequences into groups. Tol and van Ommeren
[2] highlighted that there are a range of consequences of
disasters. They remind us that “ . . .mental health practitioners
in humanitarian settings frequently encounter people with
severe pre-existing neuropsychiatric disorders . . .” and “ . . .
disasters and armed conflicts . . . impact the social conditions
that shape mental health, through increased poverty, threats to
human rights, domestic and community violence and changes
social relations.” In summary, these groups include people
who have:

(1) pre-existing social problems (e.g., extreme poverty,
belonging to a group that is discriminated against,
marginalized, or politically oppressed);

(2) emergency-induced social problems (e.g., family sep-
aration; disruption of social networks; destruction of
community structures, resources and trust; increased
gender-based violence);

(3) emergency-induced distress (e.g., grief, anticipated
or nonpathological distress and distress in which the
symptoms may appear similar to those of acute dis-
tress disorder, posttraumatic stress disorder, and/or
depression);

(4) emergency-induced mental disorders: depression and
anxiety disorders, (including acute stress disorder
and PTSD), substance misuse, and sustained person-
ality changes;

(5) humanitarian aid-induced social problems (e.g.,
undermining of community structures or traditional
support mechanisms);

(6) humanitarian aid-induced psychological problems
(e.g., anxiety and depression due to lack of infor-
mation about food distribution or due to poor
management of the information that is provided);

(7) pre-existing mental health or psychiatric problems
(e.g., severe mental disorder, alcohol abuse).

It is important to have an overview of the wider panoply
of risks and effects that emergencies, major incidents, and
disasters of all kinds may have because, very importantly
for policy, service planning, and clinical practice, many
people fall into more than a single group. Furthermore,
the groups are by no means separate because the effects of
one type of consequence may act as risk or exacerbating
factors for others. Recent experience highlights the overlaps.
Extensive flooding in parts of the UK in 2007 and Australia
in 2011 rendered the homes of a large number of people
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uninhabitable. This posed immediate problems for their
safety and domicile and many risks to the health and mental
health of the public [12, 13, 33]. It also threatened essential
local services (e.g., power supplies, sewerage, and availability
of potable water) because they were engulfed or because staff
of those services were affected.

Thus, many people who were not directly involved in
the emergency also had the services on which they depend
affected or put at risk. The risks to essential services include
the preoccupation of staff with other matters, problems with
transport and locating people. All of these effects become
secondary stressor, which, when persistent, as in the case
of flooding, are potent perpetuators of people’s distress
and provoke delayed mental disorders such as depression
[12, 13, 33]. They pose threats to care, including mental
healthcare, in affected communities. People who are not
directly involved in disasters are also at risk, if they require
continuity of mental health services.

A specific challenge in disasters is to assess the health and
welfare needs of first responders and staff of the emergency
services involved in rescuing survivors and retrieving the
bodies or remains of the people who have been killed [34].
Emergency service personnel are trained to carry out this
work and, but many fewer have effective support networks
to assist them to deal with the adversity. Staff training should
include structured systems to build and support the resilience
of staff. Staff who care for people who have multiple or
long-term injuries also require consideration. Often, the
capacity for support structures to contain and deal with these
circumstances is overwhelmed by events.

The effects of emergencies on the needs of people for
psychosocial and mental health services require planners to
consider the practical requirements of four main groups of
people as indicated in Table 1.

All of these groups (see Table 1) acquire psychosocial
needs and a smaller but substantial proportion may develop
mental disorders. Planners must take account of each one.
They must also be aware of the ripple effects whereby the
pool of people involved tends to grow by association and of
the needs to coordinate planning of immediate and medium
and long-term responses sometimes over wide geographical
areas depending on the nature of the events and the origins
of the people involved. These challenges require appointment
of knowledgeable and experienced specialist advisers who
respect and understand the existing healthcare and support
networks for the people who are exposed to disasters, as well
as recognising the cultural preferences of people who are
affected.

Positively, disasters can be used as circumstances for cre-
ating much greater awareness and skill about psychopathol-
ogy in communities and as examples of the importance
for all mental healthcare services providing planned and
coordinated programmes of care. Training mental health
professionals to provide responsive services at the time of a
disaster can be utilized later to deal with the more ubiquitous
and day-to-day trauma that exists with great prevalence in all
countries. Presently, much of this morbidity is unrecognized
and poorly treated.

Table 1: Groups with different mental health needs following
disasters.

(i) People who are at risk of distress, mental health problems, and

mental disorders, principally anxiety, depressive, and substance

use disorders, consequent on their direct and indirect

involvement in events and who present new and additional

demands on mental health services.

(ii) People who have continuing needs for mental health services

for preexisting conditions, but whose care is threatened

by challenges to the “business continuity” of preexisting

mental health services consequent on network and community

dislocation.

(iii) People whose involvement in an emergency provokes or

precipitates the relapse of a preexisting mental disorder.

(iv) People who are responders and whose mental health might be

put at raised risk consequent on their work.

5. Lessons from Research

5.1. The Reactions of Survivors and Professionals. In the
immediate aftermath of disasters, survivors tend to seek
out their own networks of support, if they are available.
This desire should be recognised and actively supported.
The majority of people has a natural stoicism and tends
to minimize their focus on the psychosocial impact and
anticipate improvement in their distress. On the other hand,
professionals usually feel an obligation to assist and often
encourage people to seek counseling. However, they should
focus more on individual person’s distress and must guard
against exaggerating the psychosocial and mental health risks
or apprehension about survivors ability to cope. This conflict
means that it is critical for survivors’ perspectives to be
respected and addressed.

On the other hand, tendencies to exaggerate personal
hardiness and the stigma and shame of seeking help with
social, psychological, and mental health needs must be
carefully managed in any service intervention provided.
People who are involved (staff as well as survivors) may use
avoidance as a psychological strategy for dealing with their
distress.

Critical consequences that must be planned for when
delivering health services include the confusion that people
may experience about the meaning of their experiences and
the frequency with which people who are psychologically
distressed present with physical symptoms. This occurs
particularly often in war veterans but also after disasters.
McFarlane and Papay et al. [35] studied the pattern of
presentation of firefighters to their general practitioners and
their histories of health complaints after the Ash Wednesday
bushfires. Many of these men had attended their general
practitioners to complain of a range of physical symptoms,
which they experienced to a significantly greater degree than
another group of fire officers who had similar rates of injury
and exposure but did not have posttraumatic stress disorder
[36]. Often, the general practitioners did not recognise
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the symptoms as being indicators of a possible psychiatric
disorder.

The importance of this section is that it alerts planners
to the importance of designing services, which take into
account the integrated physical and psychological needs
and preferences of affected people. It also reminds us that
any services offered should be based on planners and
practitioners sound understanding of the issues that arise
from different cultural and societal preferences, expectations,
and needs.

5.2. Resilience. While there is longstanding evidence that a
substantial number of people who are exposed to disasters
develop psychopathology for short, medium, or longer
periods of time, there is growing international interest in
how and why many and so more people who are involved
in disasters do not develop mental disorders.

There is an increasing evidence that many people appear
to be resilient to the deleterious sustained psychosocial
impacts that are experienced by a most of the people who
are involved [37]. In addition, there is also a small but
slowly increasing number of studies showing that some
people may suffer distress in the short-term but also derive
certain psychosocial developmental advantages too. One of
the intentions of this work is to learn lessons for how we
might reduce the risk of mental disorder that is imposed
by people’s exposure to a wide variety of stressors, and it is
leading to the development of public mental health services.

Sapienza and Masten [38] and Masten and Narayan
[39] provide summaries of the development of the concept
of resilience and research evidence in two recent papers
that focus on children. Other recent work has researched
the resilience of groups of people and communities. This
is termed collective resilience as compared with personal
resilience, which covers the resilience of particular people.
It showed that strangers who are thrown together by
circumstance to face disaster as a group often develop
collective resilient patterns of behaviour very quickly in
their immediate response to unfolding major incidents and
that this phenomenon is not limited to communities or
groups of people who are well-known to each other. These
patterns of behaviour were found in the people caught in the
underground rail carriages in the bombings in London on 7
July, 2005 [40].

Personal and collective resilience offers psychosocial
advantages that buffer the ill effects of disasters on people’s
mental health. This prompts a question about whether
it is possible to prepare people and communities for the
possibility of disaster in ways that strengthen them and
mitigate the risks of mental disorder without provoking
widespread fear and anxiety. As yet, there is little research
into the effectiveness of resilience building [33]. However,
presently, programmes are in hand in a number of countries
that are intended to promote the resilience of people and
communities.

While promoting resilience is a broad societal matter
and not a direct call upon health services, there is an
increasingly popular argument for including it in the

spectrum of psychosocial services that are required in mature
cross-agency plans for responding to disasters [33].

5.3. Psychopathology. The most consistent finding from
disaster studies is that intensity of people’s exposure is
the critical determinant of their risk of psychopathology
[29, 41]. Exposure is defined by a combination of the
threat to particular persons and groups of people and the
losses that they sustain [42]. Measuring exposure is not a
straightforward issue. Sometimes, it is defined by a group in
terms of being a member of the community that has suffered
greatly or according to personal loss.

A difficulty in interpreting findings from research is that
exposure is affected by other factors that modify, intensify,
or buffer its affects. Recently, for example, meta-research has
shown that availability of psychosocial support or otherwise
has a very substantial moderating effect on the risk generated
by exposure [43]. This finding emphasises the importance
of planning services in advance. However, it is difficult to
directly compare many studies because of the different time
intervals that have elapsed from the point of the disaster to
the point of the investigation [12, 13]. In all populations
exposed to major incidents, there is an expected process of
natural remission and this impacts on the prevalence rates
according to the time that has elapsed after an event.

Disaster is only one type of traumatic experience that can
affect people’s lives. One way of understanding the compar-
ative effect of different categories of traumatic events is to
look at general community stratified population samples and
examine the prevalence of disaster exposure. The National
Mental Health and Wellbeing Survey conducted in 2007
[44] in Australia looked at 10,600 people. PTSD (diagnosed
using ICD-10 criteria) was found to be the most common
anxiety disorder. One of the problems with the methodology
in these studies is that they ask people about only one
event. Among the Australian population, 20% of men and
13% of women had been exposed to disasters. Compared
with the rates of PTSD following most of the other major
stressors that were examined in this population, the rates
were significantly less than those after events involving
interpersonal violence. The 12-month prevalence among
the disaster-exposed population using DSM-IV criteria was
2.3%. Although this is a small percentage, it reflects a long
tail of effect because for many of the people the disaster may
have occurred many years previously.

As set out above, there are a substantial percentage of
people in any disaster-affected community who are already
suffering from psychiatric disorders as well as those who
become unwell due to the disaster. This frames an enduring
challenge to disentangle the interaction between these two
groups. In other words, the percentages of people who
have never previously suffered from psychiatric disorder and
who emerge with a diagnosis after trauma are of particular
interest. The way in which the existing psychopathology is
changed in terms of its phenomenology and longitudinal
course is an equally critical question. Most disaster studies to
date have not made this differentiation. This latter question
is of particular importance in respect of the observations
of Kessler et al. [45] in the National Comorbidity Study.
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It demonstrated that PTSD could be a disorder that runs
a significantly chronic course in approximately 40% of
people who are so diagnosed. The positive perspective
is that, in 60%, the disorder ameliorates by 72 months
and community-based treatments appear to have beneficial
effects. Long-term studies of disasters are few with the 33-
year followup of the Aberfan mudslide disaster showing that
46% of the childhood survivors had had PTSD at some stage,
and 29% had that diagnosis at followup [46]. The Piper
Alpha oilrig disaster of 1988 ten years later found that, 21%
of the survivors was found to have PTSD [47]. Studies, such
as, these indicate that people who have had a high intensity
exposure have a significant risk of prolonged and enduring
morbidity. This is the challenge for health services namely,
anticipating, identifying, and treating people in the long-
term as well as the short-term need following these events.

While studies measure anxiety disorders, such as, PTSD,
fewer measure the prevalence of mood disorders though the
studies that do show that depression is commonly comorbid
with PTSD or occurs in the absence of PTSD [12, 13, 48,
49]. While particular interest is focused on PTSD following
disastrous events, there is, now, an increasingly substantial
body of evidence demonstrating that the whole range of
psychiatric disorders emerge with an increased risk following
these events. Bonanno et al. [50] offer an authoritative review
of the literature relating to the psychosocial and mental
health costs of disasters. They say, “People exposed to disaster
show myriad psychological problems, including PTSD, grief,
depression, anxiety, stress-related health costs, substance abuse,
and suicidal ideation.”

A study that one of us [51] conducted looking at 200
motor vehicle survivors, a substantial group developed major
depression alone in the absence of PTSD [52]. Equally, many
people with PTSD had significant degrees of comorbidity.
Similarly, the growing volume of good quality research
into mental health of the UK armed forces is beginning
to reveal that the most common disorders among veterans
who have served in Iraq are depression (53% of those with
a mental disorder), anxiety disorders (18%) PTSD (16%),
and substance misuse (12%) [53]. These findings emphasise
the importance of research in future examining the broad
pattern of morbidity [12, 13, 48].

6. Effective Interventions

6.1. An Evidence-Informed Model of Care. The interventions
recommended by IASC and the Sphere Project’s standards
are intended for adoption in all parts of the world, societies,
and cultures [9, 10]. They are based on the best available
evidence. It is imperative that frameworks for disaster mental
healthcare are adaptable. A recent paper states that “Mental
health care is desperately needed throughout the developing
world” and it reports that Aceh province in Indonesia
is testing a novel approach, which minimizes reliance on
psychiatrists [54]. The guidance from IASC, Sphere, and
NATO is intended to be applicable in a wide range of
differently resourced countries.

Tol and van Ommeren [2] draw attention to the four
layered pyramid of intervention that these sources commend

comprising of psychosocial care for most survivors and their
relatives delivered by nonmental healthcare practitioners
combined with mental healthcare that is targeted on people
who have diagnosed disorders that is delivered by people who
are trained to do so [55]. They draw attention to a recent
review of the grey literature that has compared currently
popular practices with the evidence for effective practices.
They point out that the most rigorous evidence supports
specialised practices for intervening with people who have
PTSD and depression.

Other bodies have recommended similar approaches
to intervention that are intended to be economical with
precious trained mental health practitioners who are often
of limited availability in many countries. One such approach
is the strategic stepped model of care that has been adopted
as nonbinding guidance by NATO [1]. It is also based on
the best available evidence. Forbes et al. [55] have advocated
a stratified approach to psychosocial and mental health
care. In 2009, Williams and Bisson brought together work
undertaken in Europe with the NATO Guidance to produce
a set of principles that is informed by the best evidence
available. Table 2 illustrates a stratified model of care [56].

6.2. Intervening in the Rescue and Immediate Recovery Phase.
There is a growing professional consensus and slowing rising
evidence that a series of psychosocial interventions should be
applied immediately after disasters. This approach is based
on the principles of psychological first aid. Recently, the
WHO published its guide on PTSD for field workers [57].

The philosophy for the psychosocial and mental health
interventions is the PIES model that has been developed from
the military, namely that services provided should be based
on their proximity, immediacy of response, expectancy of
recovery, and simplicity.

It is critical is to make people feel safe and to assist
in decreasing their anxiety immediately after a disaster
impacts. It involves providing information and dealing with
the immediate survival, welfare, and humanitarian needs, if
requested. People should be provided with reassurance and
physical comfort. Those in pain from injuries should be given
good pain relief.

However, providing immediate counseling risks creating
a false belief that there will be no long-term morbidity and,
furthermore, counseling immediately after disasters has not
been shown to be effective. So, it is important to manage
carefully access of counselors to survivors. This involves
vetting offers for help and credentialing service providers. It
is important that there is active interaction between disaster
services on-scene and the staff who provide inpatient care
for injured persons at a distance because, otherwise, people
who require psychosocial support may slip through the usual
channels.

In this phase, some people may develop an acute stress
reaction, which may be termed acute stress disorder (ASD)
if the experiences are severe and cause dysfunction. On first
examination, people who have this disorder may experience
symptoms that are similar to those of distress, on one
hand, and, on the other hand, those experienced by people
who suffer PTSD later. Therefore, great care is required
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Table 2: Interventions in the aftermath of disasters.

Level Intervention Target population Examples of interventions
Interventions conducted
by

1 Psychological first aid (PFA)
Most of the people who are
affected

Restoring immediate safety Restor-
ing contact with loved ones

All responders and aid
workers

2 Community development
Communities after large-scale
events

Schools, sports, meetings, newslet-
ters to unite groups of people

All responders and aid
workers

3
Skills for psychosocial
recovery (SPR)

People whose distress is
sustained by bereavement or
secondary stressors

Brief needs assessment Healthcare practitioners
and workers trained in
the skills

Problem-solving

Social support

4
Psychosocial interventions
for medium- and long-term
problems

People whose distress is sus-
tained and associated with
functional impairment

Trauma-focused cognitive behaviour
therapy

Staff of mental health-
care facilities

in distinguishing people who are temporarily distressed
from those who have ASD and, after a month, PTSD. The
most reliable feature is how well people recover over time.
Distressed but resilient people recover quickly but may
experience quite debilitating experiences for a while. People
with an ASD recover more slowly. Progressive mitigation
or diminution of their intrusive recollections of the disaster
differentiates people who develop PTSD from those who
do not. The definition of PTSD precludes its diagnosis
until a month after the event. These findings have led the
National Institute for Health and Clinical Excellence in the
UK (NICE) [58] to recommend that a stance of watchful
waiting be adopted for around four weeks after the start of
events before treatment for PTSD is initiated. During the
interval, survivors should be offered support that is based
on the principles of psychological first aid [59] and further
assessment. Therefore, one of the primary aims in this phase
is to screen the population and make some assessment of
people who are at particular risk in the future. However,
earlier treatment should be provided if people’s distress is
unusual or particularly intense.

In the rescue and early recovery phases, it is best to use
local health providers, if possible, because they are embedded
in the affected communities, trusted, and know the culture
and local circumstances. During this phase, it is also critical
to develop a training programme for general practitioners
who are likely to be the contact points for people who require
long-term services. Even if they are not particularly skilled in
the mental health domain at this point, they are the people
who tend to be consulted by survivors in the aftermath of
the disaster. They are well placed to distinguish people who
require psychosocial care from those who need specialist
mental healthcare.

7. Developing Services

7.1. Policy Development. The services, including the mental
health services, that are required following a disaster only
work effectively if planners anticipate the need for them,
understand the dynamic shifts in need that occur with the
passage of time, and are clear about how these services are to
work with other agencies that offer psychosocial responses.

Mental health services for moderate- and large- scale
emergencies should be well integrated with humanitarian
aid, welfare, and psychosocial care in disaster response plans.
This requires that lessons learned through research and
experience are translated in integrated ways into policy at
four levels:

(1) government policies;

(2) strategic policies for service design;

(3) service delivery policies; and

(4) policies for good clinical practice.

Each of these four levels of policy should be influenced
by the kinds of evidence that this paper summarises. Policy
at each level should be ethical. There are important roles
for practitioners who are skilled in mental healthcare and
experienced and trained in disaster management to provide
advice to the authorities as they develop each of these aspects
of policy and conduct operations in the face of disaster. The
principles developed by Williams et al. [56] cover all four
policy levels. Cultural and ethical values should permeate
each level of policy and planning.

Government policies are required to set the aims and
objectives for psychosocial and mental healthcare responses.
They should specify the requirement for services to be
designed, developed, and delivered that offer mental health-
care that is integrated into all disaster response plans. The
responsible authorities should bring together evidence from
research with expert consensus, their knowledge of the
country, its society and cultures, and the profile of risks to
design services. They should plan programmes for managing
the performance of the services in meeting the objectives that
are identified for them.

Service delivery policies concern how particular services
function and relate to their partner services and how affected
populations are guided into and through them according to
the evidence and awareness of the preferences and needs of
people who are likely to use them. Therefore, service delivery
policies include evidence- and values-based models of care,
care pathways, and protocols and guidelines for care as well
as processes for demand management, audit, and review.
Policies for good clinical practice concern how clinical
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staff take account of the needs and personal and cultural
preferences of patients, deploy their clinical skills, and work
with patients to decide how guidelines, care pathways, and
protocols are to be interpreted in individual cases.

Major incident mental health services should be built
upon the existing clinical skills and preparedness within each
community to deal with day-to-day disasters. Furthermore,
the services that provide psychosocial support and those that
provide mental healthcare should be an integral part of the
major incident or disaster plans for every community. This
challenges community leaders’ planning and training and
raises their needs for knowledge and skill. One way in which
the latter task can be approached is by ensuring that the skills
that are developed are made available within communities
by, for example, the mental health services being available to
the survivors of, for example, motor vehicle accidents, house
fires, criminal assaults.

Additionally, there are phases and time windows that are
critical to service planning, design and delivery as Williams
et al. [56] concur.

Planning in advance of warning of possible disaster
should be ubiquitous. It should cover five domains of service
requirement:

(i) medical rescue and immediate intervention services;

(ii) continuing physical healthcare;

(iii) recovery and rehabilitation services;

(iv) business continuity for preexisting services for
the general population (which may, otherwise, be
depleted as a consequence of disasters with secondary
consequential affects on communities);

(v) psychosocial and mental health services.

Demands vary significantly across the different time-
scales and narratives of each disaster. Thought is required
about the profile of services required as a disaster unfolds
and in the rescue, recovery, and restoration phases. The
need for medical services is greatest in the early phases.
By contrast, the specialist mental health services are most
required later. Psychosocial services are required in the
immediate aftermath and recovery phases and have a con-
tinuing contribution into the restoration phase.

7.2. Time Windows for Service Planning

7.2.1. The Predisaster Phase. In the predisaster phase, it
is critical to ensure that each community has a plan for
providing psychosocial and mental healthcare after disasters
and that the plan includes immediate and medium- and
long-term components. This means that these plans should
be flexible and responsive to differing types of disaster by, for
example, including the means to alert distant communities to
the requirement to plan medium- and long-term responses
if the people involved come from wider rather than local
geographical areas. The problem is that disaster plans are too
often designed around the most recently impacting event,
which, in probability, may not be the event that occurs next.
It is a challenge to maintain a pool of disaster experience and
of staff who are interested in the absence of a real threat.

It is a challenge to involve mental health services at
this stage. Planners tend to see the critical issues as being
emergency surgical services and hospital management plans.
While those facilities are critical, mental health services
should be given an enhanced priority because failure to
include them in this stage of the planning means that
it is harder to achieve their engagement later. This has
implications for training. Decisions of this nature tend
only to be made if the government policies include them,
and mental healthcare is explicitly specified in strategic
designs for services. Otherwise, the resources required, as
predicted by appropriate appraisals of the risks, may not be
forthcoming.

Practice in all phases must be ethical, and this calls
for a framework of public health ethics (as compared
with personal health care ethics) to be adopted during the
predisaster planning phase. An example of such a successful
framework is provided by the work on public health and
policy ethics conducted by the UK government in its
preparations for an influenza pandemic, which was tested in
2009-10. Additionally, the Madrid Framework can be used to
test how well policies deal with the values and evidence that
are inherent in designing and delivering services [56, 60].

7.2.2. The Disaster or Incident Warning Phase. Plans should
be put into effect during the period when there is an
increased risk of disaster, such as, the summer in bushfire
prone zones or during the period when a weather system
is emerging as a major threat. This requires acceptance of
the heightened danger at all four levels of policymaking and
practice. Otherwise, denial results in loss of time that is
vital for detailed planning. This occurred in the cyclone that
devastated Darwin on Christmas Day in 1975. The disaster
warnings were largely ignored because, on 24 December,
everybody was busy with their Christmas preparations [61].
Similar denial took place before the floods in the Netherlands
of 1953.

Taking this advice means accepting that there are many
instances in which a warning arises, but no disaster follows.
it is critically important to be adaptive and for risk appraisal
to be flexible during this period because each event poses new
challenges.

7.2.3. The Phase of Disaster Occurrence. As disasters unfold,
there is often little that can be done. There are many events,
such as, the Kobe earthquake [62], which occurs in such a
brief time frame that no action is possible. Other disasters,
such as, fires and floods, have a more enduring course. It is
critical to be tolerant of loss of control during this stage, and
face the sense of helplessness and unpredictability of chance.

Often, the immediate impressions of a disaster scene for
members of the public and staff of the rescue services who
are first to arrive are one of such utter chaos and devastation
that it is difficult to know where or how to begin work.
That experience is immobilizing, and anticipation of what
the scene may be like should be built into training along
with sound leadership if rescue teams are to acclimatize and
begin work rapidly. The terror impact of the attack on the
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World Trade Centre Towers, for example, was dramatic and
the survivors struggled to express their feelings in a way that
was understood [63].

At these early times, it is not unreasonable for people who
are in emergency service roles, such as, ambulance services
staff and firefighters, to behave in self-protective ways, rather
than taking needless risks. High levels of risk were run by fire
officers who went into the World Trade Centre on September
11 because they failed to adequately assess the potential for
the buildings to collapse. Survival demands flexibility of risk
appraisal and the ability to switch into rescue mode when this
becomes a viable proposition.

Paradoxically, one of the difficulties for staff who come
to disasters later in the aftermath is that the awfulness
and horror have abated. Often, there is a dreadful silence
and stillness in the aftermath of destruction. The contrast
between the aftermath and the event often makes it very
difficult for those people who have not experienced a disaster
to understand the horror and the awfulness of what has been
experienced by survivors and the staff of the rescue services.

One of the predicaments of disaster survivors is that they
have been through a time warp of horrors which people not
present struggle to grasp. Thus, it is easy for the psychosocial
and mental health issues to be ignored in this chaos.

7.2.4. The Rescue Phase. In the rescue phase, it is critical to
assess the assets and resources that are available within the
community to address the needs of the population. While the
focus is on attending to the acute physical needs of affected
people, it is also important to make a preliminary assessment
of the survivors’ potential long-term needs [64]. Often, new
leadership structures emerge in communities as they deal
with the unpredictability of the emergency. Acceptance of
the fluidity of this situation is a critical part of the capacity
of the responding services to face the threat and cope in the
disorganisation that follows traumatic events. Sometimes,
there is a conflict for staff of the health services between
attending to the needs of their families and going to work as
a rescuer or health provider. This dilemma is most acute for
the emergency service workers, and they require continuing
contact with their families, good leadership, support, regular
rest, food and breaks, and engagement as members of teams
if they are to give of their best.

Knowing about how people behave in the face of disaster
and the longer-term potential for psychosocial effects is
important not solely within the health services at this time,
but when providing support for and understanding the
behaviour of survivors. This frames another important item
for training staff, including, particularly, major incident
commanders (MICs), well before events occur.

As events unfold, identification of survivors and their
needs for acute physical care is an immediate priority. Threat
to life is the immediate priority and threat to limb and other
morbidity follows. While the prospects for people having
immediate needs for psychiatric care are small (estimated
as 1 in 1,000 survivors), it is important to establish if
any survivor is in immediate need of specialist mental
health services. Similarly, few people’s behaviour is grossly

disorganized. Often, managing staff and volunteers who
want to help is a more substantial challenge.

Well before events occur, planners should respond to
their obligations to rescuers and relief workers by providing
them with effective leadership, training, supervision, defined
expectations, and support and these functions must be
available to staff throughout their work in an emergency.
It is important to assess if the size and impact of the
disaster require reciprocal assistance from similar services
from outside the immediate area to augment local capacity.
Plans for reciprocal responses in major emergencies must be
in existence prior to any disaster.

7.2.5. The Medium-Term Recovery Phase. The central role of
primary healthcare services should be considered carefully in
the recovery phase. Good quality care for physical injuries
and adequate pain relief can do much to benefit people’s
psychosocial states. All psychosocial and mental health
services should be integrated with the primary healthcare
services and be placed in similar locations so they do not
compete. Continuing professional support and education
should be provided.

The mental health practitioners who deal with trau-
matized survivors and their relatives in the medium-term
should be well trained in evidence-based assessment and
treatment skills that are required for dealing with posttrau-
matic mental disorders of all types including depression
and anxiety disorders. They should use a multidisciplinary
approach and have strong links with the primary healthcare
networks that recovering people continue to require. The
staff who provide these services should be aware of the
interaction between the emerging posttraumatic morbidity
and existing psychiatric morbidity within the community.
Consultants should be involved in monitoring the emerging
morbidity and ensuring that groups of people who are at
risk receive services. Planning for future service development
should be continuous.

Experience shows that there is poor uptake of specialist
services in the mediumterm after disasters. This requires
plans for active outreach that is based on the screening
that has been conducted in the previous phase to define
the populations that are at risk. Addressing communities’
mental health literacy is another critical challenge at this
point because of the divergence of the beliefs. The population
should be monitored for behaviors, such as, self-harm and
patterns of substance use, that may indicate risk indirectly
and depression and anxiety disorders. Also, this is the time
when other events in civilian life may raise the risks of re-
traumatisation for fire, ambulance, and police officers, for
example.

7.2.6. The Long-Term Reestablishment Phase. Throughout
all phases of recovery, practitioners should ensure that
people who have been involved in disasters have optimal
outcomes [65]. Although the number of people who develop
persistent mental disorders is relatively small, their needs
may be substantial and last for lengthy periods. Some people
require maintenance treatment. However, there is a common
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tendency to withdraw services prematurely. Additionally,
there may be an interval, sometimes an extended interval,
before some people develop disorders, such as, depression
and PTSD [66]. Thus, new cases tend to emerge for many
years after disasters. This means that specialist services are
likely to be required to address the needs of the survivors
of the many lesser disastrous events as well as the major
disasters that have befallen the population in the same
geographical area.

After any disaster, there is always the requirement to
identify what has worked and what has gone wrong. Reviews
should be initiated during the earlier phases but become
the focus of particular consideration during the long-term
phase. There are lessons to be learned for policy, planning,
organisations, leadership, and management of responses.
The reestablishment phase provides opportunities to review
and address the clinical skills of the professional staff of the
mental health services with a view to ensuring that they are
adequately trained, and that emerging professional lessons
have been identified and learned.

7.2.7. The Chronic Posttraumatic Reestablishment Phase.
General public interest in disaster-affected communities dies
quickly. On the long term, the mental health services can play
a critical role in maintaining recognition of the continuing
additional needs of affected communities.

The staff of the mental health services who are involved
in responding to disasters should also actively manage
reintegration of the specialized services with the main-
stream structures [67]. Often, additional funds that were
made available to discharge disaster response services are
withdrawn. This presents challenges because the people
who have long-term mental health needs may still require
active interventions [68, 69]. All-too-often, the prevalence
and impacts of past and future disasters and other major
incidents within affected communities are underestimated as
is the role of the psychological trauma that stems from dis-
asters in determining the patterns of background psychiatric
morbidity in affected communities.

In some disasters, there is also the important challenge
of dealing with coroners’ courts, legal systems, and compen-
sation claims. The cumbersome delays and the procedural
slowness of legal processes can be a substantial cause of
further psychosocial aggravation for survivors.

8. Conclusion

Looking back, there has been a striking, rapid, and dramatic
change in scientific understanding of and public approaches
to recognising and managing the psychosocial trauma that
may occur as a consequence of disasters. The position taken
in this paper is that psychosocial and mental healthcare ser-
vices should be planned and actively integrated components
of all disaster relief and broader healthcare responses.

This requires attention to learning the lessons from
research and from survivors’ stories about the requirements
for psychosocial care of populations of people and mental
health services for people who develop depression, anxiety,

and/or substance use disorders. There is a strong consensus
in the evidence about the types of disorders that people may
suffer after disasters. The evidence of effectiveness is stronger
for intervening with people who have disorders, though the
rising interest in public mental health should propel more
research into the needs for and effectiveness of psychosocial
care.

The WHO has espoused the principals for immediate
psychosocial care, and there is a strong expert consensus on
basing this work on psychological first aid.

Critically, achieving what is required also requires contin-
uing negotiation with policymakers, managers and clinical
staff of all relevant disciplines and backgrounds. Often,
emergency preparedness managers and emergency service
leaders welcome greater knowledge of the psychosocial
and mental health impacts of disasters and that evidence-
informed expert consensus frameworks of response that have
great similarity are now available.

The challenge of maintaining the skills developed in
the aftermath of the disaster is only met if service delivery
models and clinical skills are extended into other settings.
The WHO Burden of Disease has emphasised the importance
of motor vehicle accidents as a critical cause of morbidity.
Furthermore, people who are chronically mentally ill are
often the victims of trauma and violence. Thus, this paper
could be considered as describing a microcosm of mental
healthcare that should allow lessons to be learned for
developing services for people who are exposed to less
extreme events. The skills learnt by staff of the mental health
services can then be effectively transmitted into their work
with the survivors of small but no less painful day-to-day
traumatic events. Reciprocally, that advance will provide
critical skills among managers and practitioners to meet the
needs of their community if it were to be affected by a
disaster.

Governments should lead by actively engaging in contin-
uing policy development to take account of our emerging
knowledge. At the same time, people who are involved at
each of the four levels of policy require active support and
assistance. Practical steps that can assist in these regards
include creating centres of excellence, such as, the WHO
centre in Kobe. Also, developing collaborative associations
with researchers and colleagues across the world is vital
as is developing education in a variety of institutions and
professions that build upon our accumulating knowledge.
Only then will systems have been created that are based on
cycles of improvement in which the lessons from disasters
assist in better management of the survivors of the large,
small, and personal disasters that occur daily in all societies.
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There are many and varied types of trauma. The extent to which trauma influences the mental health of an individual depends
on the nature of trauma, as well as on the individual’s coping capabilities. Often trauma is followed by depression, anxiety, and
PTSD. As the pharmacological remedies for these conditions often have undesirable side-effects, nonpharmacological remedies
are thought of as a possible add-on treatment. Yoga is one such mind-body intervention. This paper covers eleven studies indexed
in PubMed, in which mental health disorders resulting from trauma were managed through yoga including meditation. The aim
was to evaluate the use of yoga in managing trauma-related depression, anxiety, PTSD and physiological stress following exposure
to natural calamities, war, interpersonal violence, and incarceration in a correctional facility. An attempt has also been made to
explore possible mechanisms underlying benefits seen. As most of these studies were not done on persons exposed to trauma that
had practiced yoga, this is a definite area for further research.

1. Introduction

The definitions of trauma are many and varied. One des-
cription states that an event is traumatic if it is extremely
upsetting and at least temporarily overwhelms the individ-
ual’s inner resources [1]. In the United States, surveys of the
general population suggest that at least half of all the adults
have experienced at least one major traumatic stressor [2, 3].

2. Trauma: Types of Trauma and Their
Physiological Consequences

The types of trauma include (i) natural disasters, (ii) mass
interpersonal violence, (iii) large-scale transportation acci-
dents, (iv) house or other domestic fires, (v) motor vehicle
accidents, (vi) rape and sexual assault, (vii) stranger physical
assault, (viii) partner battery and emotional abuse, (ix)
torture, (x) war, (xi) child abuse, (xii) exposure of emergency
workers to trauma, and (xiii) major accident or illness. In
listing traumas separately there may be an erroneous impres-
sion that such traumas are independent of one another. This
is applicable to noninterpersonal traumas such as natural
disasters or house fires. However, it is also recognized that

victims of interpersonal traumas are at greater risk of addi-
tional interpersonal traumas. For example those who have
experienced child abuse are more likely to be victimized as
adults [4, 5].

People respond to trauma in different ways. When expos-
ed to the same trauma, some people develop posttraumatic
stress disorder, whereas others are less affected or respond
with symptoms such as depression or generalized anxiety [6].

It is well recognized that severe psychological trauma
causes impairment of the neuroendocrine systems in the
body, with sympathetic activation and suppression of the
parasympathetic nervous system. There is also an increase in
the level of circulating cortisol which has adverse effects on
different systems. Severe trauma in early childhood especially
has serious consequences. It can affect all aspects of develop-
ment, including cognitive, social, emotional, physical, psy-
chological, and moral development [7]. This has serious con-
sequences in adolescence and can influence adult life as well.

Van der Kolk et al. (1996) described the long-term effects
of trauma, which were: generalized hyper-arousal and diffi-
culty in modulating arousal, alterations in neurobiological
processes involved in stimulus discrimination, conditioned
fear responses to trauma related stimuli, loss of trust and
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hope, social avoidance, and lack of interest and participation
in preparing for the future [8]. With these changes, it is
understandable that if the trauma is severe, and if support is
inadequate and hereditary factors are also present, a person
may develop symptoms of depression.

The pharmacological management of psychological dis-
orders resulting from trauma is best supplemented with non-
pharmacological healing techniques which would allow the
person to regulate their internal states and response to exter-
nal stress [9].

The Indian science of living, yoga, includes several pra-
ctices such as physical postures (asanas), voluntary regulat-
ed breathing (pranayamas), meditation, conscious sen-
sory withdrawal (pratyahara), and philosophical principles
[10].

3. Yoga and the Management of
the Consequences of Trauma

It is often difficult for people who have been subjected to
acute or prolonged trauma to regain a sense of normalcy and
balance in their lives [11]. In many cases, psychiatric help is
sought [12]. Also, since yoga requires involvement and ulti-
mately trains the person to practice on their own, learning
yoga can help a person regain their sense of being in control
of their lives, as well as increase their self-dependence.

Yoga is a nonpharmalogical remedy which has been used
to help in managing trauma related to (i) natural disasters,
(ii) combat and terrorism, (iii) interpersonal violence, and
(iv) being incarcerated in a correctional facility. Studies pub-
lished in journals indexed in PubMed were reviewed. Those
indexed in other bibliographic databases or which did not
use yoga, including meditation as an intervention, were
excluded.

3.1. Yoga and Coping with Natural Disasters. In December
2004, a tsunami occurred in South East Asia [13]. Two
studies were conducted to assess the effects of yoga on the
survivors. A single group study on 47 tsunami survivors with
ages between 28 and 50 years was evaluated to see the effects
of a 7-day yoga program [14]. The yoga program included
loosening exercises, yoga postures, breathing practices, and
guided relaxation for 60 minutes daily. Participants were
assessed for self-rated symptoms of stress (viz., fear, anxiety,
disturbed sleep, and sadness) using linear analog scales. The
electrocardiogram (to assess heart rate variability), breath
rate, and skin resistance were recorded using a portable four-
channel polygraph. Data were analyzed using paired t-tests
and all self-rated symptoms significantly reduced along with
the breath rate. Effect sizes were not calculated. The three
main limitations of the study were (i) the absence of a control
group, (ii) use of scales whose reliability and validity had
not been established, and (iii) the short duration of the
intervention with no long-term follow up. To a large extent,
these shortcomings were overcome in the second study which
evaluated 183 tsunami survivors who were above the age of
18 years and who scored 50 or above on the Posttraumatic
Check List-17 (PCL-17) [15]. They were allocated to three
groups. The groups were (i) yoga breath intervention,

(ii) yoga breath intervention followed by 3 to 8 hours trauma
reduction exposure technique, and (iii) a wait list control
group. The participants were assessed at the beginning and
end of 24 weeks, as well as intermittently usingthe Posttrau-
matic Check List (PCL-17) for PTSD and Beck Depression
Inventory (BDI-21) for depression. The data were analyzed
using a three-way ANOVA. The scores of PCL-17 signif-
icantly reduced with yoga breath intervention and yoga
breath intervention followed by 3–8 hours trauma reduction
exposure technique. This study used scales whose validity
and reliability had been established and the participants were
followed up for 24 weeks. The effect sizes were not calculated.
The only weakness of the study was that the allocation of the
participants to three different groups was not random.

A meditation technique called Inner Resources was used
in a single study on 20 health workers (aged between 31 and
67 years) who were involved in relief work, 10 weeks after
Hurricane Katrina [16]. Meditation was taught as a 4 hour
workshop followed by an 8-week home study program. The
participants were assessed using disaster exposure questions,
PTSD Checklist-Specific Version (PCL-S), the Center for
Epidemiological Studies-Depression Scale (CES-D), the 20-
item state portion of the State-Trait Anxiety Inventory
(STAI-S) and a follow up questionnaire. Intention-to-treat
regression analyses and one-sample t-tests showed that the
persons’ PTSD scores assessed by PCL-S and anxiety sym-
ptoms assessed by STAI-S significantly decreased with the
intervention. Treatment effect size based on Cohen’s d was
calculated for PCL-S total (d = .38), CES-D (d = .12) and
STAI-S (d = .45). The limitations of the study were the small
sample size and absence of a control group.

Both the tsunami and the hurricane were unexpected
natural disasters. In certain cases, natural disasters occur
repeatedly. An example is the floods in the north eastern
Indian state of Bihar caused by seasonal rain and a breach
in a river [17]. In a cross-sectional study 1289 people (aged
between 15 to 85 years) who had been directly exposed to
the floods were screened for PTSD and depression using the
Screening questionnaire for disaster mental health (SQD)
[17]. In this study, no intervention was given. Two factor
ANOVAs showed that people over 60 years of age had higher
scores of PTSD and depression. From the larger sample of
1289 persons, a small sample of 22 persons (with an age
range of 20 to 40 years) were selected based on their willing-
ness to participate in the trial and randomized as two groups,
a yoga group and a control group who continued with
their regular activities [18]. The yoga intervention was for 7
days and included loosening exercises, yoga postures, breath-
ing exercises, and guided relaxation for 60 minutes everyday.
The self-rated symptoms of distress, namely, fear, anxiety,
disturbed sleep, and sadness were assessed with linear analog
scales, the heart rate variability based on the electrocardio-
gram and breath rate were recorded with a four channel
polygraph. The yoga group showed a significant decrease in
sadness while anxiety significantly increased in the control
group (paired t-tests were used for analyses). Effect sizes were
not calculated in this study. Limiting factors were the use of
analog scales which have not been validated and the small
sample size.
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3.2. Yoga and Coping with Exposure to Combat and Terrorism.
In Kosovo, 139 high school students with ages ranged from
12 to 19 years took part in a single group study in which the 6
week program included meditation, biofeedback, drawings,
autogenic training, guided imagery, genograms, movement,
and breathing techniques [19]. They were trained in the
program in three separate groups. Although there were no
inclusion or exclusion criteria and screening for PTSD was
not done using standardized methods, the children included
in the study were directly exposed to assault and atrocities of
war. The symptoms of PTSD were assessed using the PTSD
Reaction Index and were lower after the program. A paired
t-test was used to analyze pre and posttest differences in
mean PTSD scores. There was a reduction in PTSD scores
after the program (P < .001). Effect sizes were calculated
using Cohen’s d with values of 0.6, 2.1, and 2.4 for changes
in pre and posttest measurements of Groups I, II, and
III, respectively, indicating a moderate clinical difference
(d = 0.5) in Group I and large clinical differences (d = 0.8)
in groups II and III. The main limitation of this study was the
absence of a control group. A later study by the same author
randomized 82 adolescents who met the criteria for PTSD
according to the Harvard Trauma Questionnaire [20]. They
were randomly assigned to a 12 session mind body group
program or a wait list control group. Here, again the mind
body program included meditation, guided imagery, breath-
ing techniques, self-expression through words, drawings and
movement, autogenic training, biofeedback, and genograms.
PTSD symptoms were assessed using the Harvard Trauma
Questionnaire. The intervention group had significantly
lower PTSD symptoms compared to the wait list control
group. After the wait list control group received the interven-
tion, their PTSD symptoms were reduced. This study meets
most of the criteria for rigor as the sample size was adequate,
participants were randomized to two interventions and the
assessment tool was standardized for assessment of trau-
ma.

A single group study was conducted on 122 preteen
Israeli school children (ages between 8 and 12 years) affected
by the second Lebanon war [21]. Those schools approved for
participation by the school principals were included in this
study. The yoga program consisted of 13 yoga sessions which
included yoga postures and breathing practices conducted
for 4 months. The assessments were made using the WHO
Well-Being Index and a satisfaction questionnaire for the
children. The teachers were given the Connor Abbreviated
Questionnaire to assess the behavior of the students. The
significant finding was improvement in attention span,
restlessness and inattention based on Connor Abbreviated
Symptoms rated by the teacher. There was no significant
difference in the WHO Well-Being measures though the
children expressed satisfaction with the yoga training they
had received. The first and third scales are validated whereas
the second (satisfaction questionnaire) was developed by the
authors. The data were analyzed with non parametric statis-
tics (i.e., Wilcoxon paired signed ranked test and Kruskall-
Wallis test). Effect sizes were not calculated in this study. The
advantage of the study is that the responses of the children
as well as the observations of the teachers were taken into

account using valid questionnaires. The disadvantages of the
study were that there was no control group.

Children between 6 and 12 years of age (n = 226) who
experienced the terrorist bomb explosion in Bali in 2002 and
who were subsequently diagnosed with PTSD were studied
[22]. The design was a longitudinal, quasi-experimental,
single blind, and randomized control design. Forty-eight
children received group Spiritual-Hypnosis Assisted Therapy
(SHAT) while 178 did not. Posttraumatic stress disorder
symptom scores reduced at the two year follow up after
SHAT with 77.1 percent improvement compared to 24 per-
cent in the control group.

In north eastern Sri Lanka, 71 children who were affected
by the civil war and the tsunami participated in a study [23].
They were diagnosed for PTSD through an interview. The
age range was between 8 and 14 years. Those with men-
tal retardation, psychosis, or any psychological disorder were
excluded from the study. They were randomized as two
groups; one received six-session narrative exposure therapy
for children (KIDNET) while the other group had six ses-
sions of meditation-relaxation (MED-RELAX). Assessments
were made after one and six months using the UCLA PTSD
index for DSM IV in interview form. In addition, a 5-item
scale was used to assess problems in functioning in different
areas of children’s lives (e.g., social relationships, family life,
and general life satisfaction). Also children were asked 5
questions related to the tsunami (e.g., “Did you see the
big wave close by?”). The data were analyzed with repeated
measures ANOVA and chi-square tests to compare postval-
ues of the two groups for one and six months. Symptoms
of PTSD were significantly reduced for both groups at one
month and remained stable at six months. Within-group
effect sizes based on Cohen’s d were calculated, effect sizes for
the KIDNET were 1.76 (CI 0.9–2.5) at one-month posttest
and 1.96 (CI 1.1–2.8) at 6-month follow up while for MED-
RELAX they were 1.83 (CI 0.9–2.6) and 2.20 (CI 1.2–3.0) at
one and six months posttest, respectively. This study used
standardized questionnaires and randomized participants to
two interventions. The only possible limitation is the absence
of a no intervention group. The study is particularly useful as
the children had been traumatized by both war and tsunami
and they improved with the interventions.

3.3. Interpersonal Violence. Usefulness of mindfulness med-
itation was evaluated for 97, fourth grade (mean age of 9.7
years, n = 55) and fifth-grade (mean age of 10.6 years, n =
42) students from Baltimore city [24]. Most of these child-
ren lived in low-income neighborhoods with high levels of
violence. They were randomized as two groups, one received
mindfulness meditation and yoga (n = 51) and the other
was a control group (n = 46). Assessments were taken at
the beginning and end of 12 weeks. Both groups were asses-
sed using (i) the response to stress questionnaire (RSQ) from
which the involuntary engagement coping scale was select-
ed, (ii) the short mood and feelings questionnaire-Child
version for depressive symptoms (SMFQ), (iii) the emotion
profile inventory (EPI), and (iv) relations with peers and the
school were assessed with the “People in my Life (PIML)”
self-report measure. Data were analyzed using ANOVA for



4 Depression Research and Treatment

continuous variables and chi-square tests for categorical vari-
ables. The findings suggest that a mindfulness based inter-
vention shows promise in reducing physical and cognitive
ways of responding to stress among youth faced with violence
in their daily life. Effect sizes were calculated for emotional
profile positive affect (d = .04), Emotional profile negative
affect (d = .13), SMFQ depression scores (d = .13), PIML
trust in friends (d = .40), PIML communications with
friends (d = .17), PIML Teacher Affiliation (d = .09), PIML
dissatisfaction with teachers (d = .08), and RSQ (d = .83).
The limitations include the fact that the recruitment may
have resulted in highly motivated students and/or those with
enthusiastic parents taking part. Also the self-report mea-
sures may have been influenced by various sources of bias.

3.4. Youth Incarcerated in a Correctional Facility. Youthful
offenders are committed to legal custody and interventions
are needed to help them cope with the stress and adjustment
to the environment [25]. A randomized controlled trial was
carried out on 28 girls between 12 and 16 years of age who
were living in a community home as they had a history of
committing legal offences [26]. The 28 girls were matched
for age ±6 months and duration of stay in the community
home ±2 months. Participants were then assigned to two
groups randomly, namely, yoga or games. The yoga training
included postures and guided relaxation sessions for 60
minutes daily for 5 days a week. At the end of 6 months,
both groups’ heart rate, breath rate and skin resistance were
assessed to evaluate their physiological stress levels. Data
were analyzed using Wilcoxon paired-sample test for pre
and postcomparisons. Following 6 months of practice, both
groups significantly reduced their heart rate, but the yoga
group alone showed a decrease in breath rate. Effect sizes
were not calculated in this study. The findings of the study
were limited by (i) the small sample size, (ii) absence of tests
for self reported stress and wellbeing, and (iii) the objective
variables used were very simple and apart from the skin
resistance do not directly relate to physiological stress [27].

The studies cited above have been summarized in Table 1.

4. Mechanisms Underlying
the Improvement in the Psychological
State Following Trauma with Yoga

Given the possibility of using yoga to positively modify the
mental state following trauma, it is interesting to speculate
about the mechanisms underlying the benefits seen. The
amygdala is one of the main sites where alterations in the
regulation of the serotonin transporter (5-HTT) may alter
the stress response [28]. Based on a positron emission tomo-
graphy scan, abnormally reduced amygdala 5-HT binding
was found in PTSD and was associated with higher symp-
toms of anxiety and depression in posttrauma patients, parti-
cularly those with diagnosed PTSD. Hence, abnormal 5-HT
signaling within neural systems possibly underlies threat
detection and fear learning.

Whole blood serotonin levels and mood state changes
were assessed before and after focused attention on Tanden
breathing, which is a part of Zen meditation, in 15 healthy

right-handed participants [29]. Recordings were made of
the (i) electromyography (EMG) to monitor the abdominal
muscle contraction, (ii) the electroencephalograph (EEG)
from three scalp locations for monopolar recordings, (iii)
electrooculography (EOG) and electrocardiography (ECG),
(iv) near infrared spectroscopy (NIRS) using a 24-channel
system, and (v) whole blood serotonin levels measured
within 2 weeks of the experiment using standard high-per-
formance liquid chromatography- (HPLC-) based methods.
Different statistical tests were used for the different measures
such as two way repeated measures ANOVA for EEG, one-
way repeated measures ANOVA for serotonin levels, paired
t-tests for the mood scores and one way repeated measures
ANOVA for oxy-hemoglobin levels derived from the NIRS
data. Effect sizes were not calculated in this study. During
focused attention on Tanden breathing, there was a signifi-
cant increase in the oxy-hemoglobin level in the anterior pre-
frontal cortex, increased alpha activity with decreased theta
activity, and increase in whole blood serotonin levels cor-
related with increased alpha activity and reduced negative
feelings.

Apart from changes in serotonin levels, animal models
of depression often use traumatic experiences of pain, isola-
tion, or social defeat to cause changes in mesolimbic and
mesocortical dopamine systems, which alter cortical control
of midbrain defenses [30]. Imbalance within the ascending
dopaminergic tracts may cause rapid fluctuations in the level
of arousal and in the associated mood, drive, and motivation.

Stress reduction, positive affect, and levels of plasma
catecholamines were assessed in 67 regular (range 3–144
months) meditators (aged 18–36 years) and 57 non-medi-
tators (aged 19–37 years). The meditation practice was called
“Brain Wave Vibration Mind Body Training” which is con-
sidered to change negative thoughts into positive ones [31].
The technique used natural rhythmic movements and hence
it is a moving meditation. All participants were assessed
using the stress response inventory, Positive Affect Negative
Affect Scale (PANAS), as well as blood samples to estimate
norepinephrine, epinephrine and dopamine levels using
high-performance liquid chromatography (HPLC). Com-
parisons between the two groups were made with t-tests
and Pearson’s correlation coefficient was used to analyze the
relationship between the two variables. Effect sizes were not
calculated in this study. The meditation group had higher
scores on positive affect and lower scores on negative affect
compared with non meditators. Their plasma dopamine
levels were also higher. The control group showed a negative
correlation between stress and positive effect. A positive cor-
relation was found between somatization of stress and nore-
pinephrine/epinephrine and dopamine/epinephrine ratios.
Hence in comparison with the control group, the regular
meditators had lower stress, higher positive affect, and higher
plasma dopamine levels.

While changes in serotonin and dopamine levels follow-
ing meditation may explain at least in part the positive affect
and reduction in stress following meditation the explanation
for the anxiety lowering effect of the yoga practices may
be related to another neurotransmitter, namely, Gamma
Aminobutyric Acid (GABA). Two studies demonstrated that
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GABA-ergic activity increased after yoga practice. In the ear-
lier study, 8 experienced yoga practitioners were compared
with 11 non practitioners [32]. All subjects were evaluated
using the Structural Clinical Interview for DSM-IV Axis I
Disorders: Patient Edition (CID) and the Addiction Severity
Index (ASI). Persons with contraindications for magnetic
resonance evaluation were excluded from the study. The
yoga group completed a 60-minute session which included
yoga postures while the comparison subjects read periodicals
and popular fiction during a 60-minute session. GABA-
to-creatine ratio was measured using magnetic resonance
spectroscopy imaging (MRSI) immediately before and after
the intervention. The GABA levels increased by 27 percent
in the yoga practitioners after the yoga session while the
comparison group showed no change. In this study, effect
size was not calculated. The second study by the same authors
addressed the question of whether changes in GABA levels
are specific to yoga or related to physical activity [33].
Participants were randomized to a yoga group (n = 19) or
a metabolically matched physical exercise group (n = 15)
for 60 minutes, 3 times a week for 12 weeks. The age range
of the participants was 18–45 years. Magnetic resonance
spectroscopy scans demonstrated that thalamic GABA levels
increased in the yoga group and were positively correlated
with improved mood. The acute changes in GABA levels
in the yoga group approached significance (P = 0.09, t-
test). In this study, also effect sizes were not calculated. The
thalamic GABA level was associated with improved mood
and decreased anxiety. These changes are usually obtained
by pharmacological agents designed to improve mood and
alleviate anxiety. Hence, this study was the first report of a
behavioral intervention producing the same effect.

These studies suggest that certain changes in neurotrans-
mitters following yoga practice may be responsible for the
improved psychological state in trauma victims who prac-
ticed yoga. However, neurotransmitters have not been mea-
sured in any of the studies on trauma victims who improv-
ed with yoga. Hence, this is a speculation.

For this review, we examined in detail eleven studies
(indexed in PubMed) on people exposed to trauma who
received yoga including meditation as an intervention. There
was also a single group cross-sectional study conducted prior
to one of the intervention studies. Hence, 12 studies were
reviewed. Among them, there were 7 randomized controlled
trials (RCTs), 4 single group studies, and the one cross-
sectional single group survey referred to above. Even where
RCTs were conducted studies were limited by factors such as
small sample sizes and in a few cases use of assessment tools
whose reliability and validity were not established. Hence,
though yoga and other mind body interventions appear to be
useful in reducing mental health disorders following trauma
there is as yet no systematic randomized control trial which
meets all the requirements to state that these interventions
conclusively are useful in trauma management.

The last part of the article attempts to consider possible
mechanisms underlying the improvement with yoga. How-
ever, since none of these studies were conducted in trauma
survivors, they remain speculative, and a possible direction
for future study.
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The present descriptive study was aimed at evaluating posttraumatic and depressive symptoms and their cooccurrence, in a
sample of victims of workplace accidents. Also, posttraumatic negative cognitions were assessed. Eighty-five injured workers were
evaluated, using the PTSD Symptom Scale, the Beck Depression Inventory II, and the posttraumatic Cognitions Inventory. 49.4%
of injured workers reported both depressive and posttraumatic symptoms of clinical relevance. 20% only reported posttraumatic,
but not depressive, symptoms, and 30.6% did not report either type of symptoms. The group with both posttraumatic and
depressive symptoms displayed greater symptom severity and more negative cognitions about the self and about the world than
the other two groups. The obtained findings indicate that workplace accidents can have a major impact upon the mental health of
victims. Early interventions should be focused not only on the prevention or reduction of posttraumatic and depressive symptoms
but also on restructuring specific maladaptive trauma-related cognitions.

1. Introduction

It has been consistently demonstrated that in some individu-
als exposure to traumatic events is followed by full or partial
posttraumatic stress disorder (PTSD; see [1]). However, in
a substantial proportion of cases PTSD is not the only
psychological disorder occurring after a traumatic event.
Indeed, survey studies report that lifetime comorbidity of
PTSD with at least one other psychiatric disorder is found
in about 70–80% of affected individuals [2, 3]. Among axis I
disorders, major depression has the highest comorbidity rate
with PTSD, with 30–50% of individuals affected by PTSD
showing significant depressive symptoms [2, 4].

In order to explain the frequent cooccurrence of PTSD
and depression, different hypotheses have been proposed.
The possibility of a common underlying vulnerability to
both disorders is suggested by the apparent bidirectional
relationship between PTSD and depression, where preexist-
ing depression can increase an individual’s susceptibility to
develop PTSD after a trauma and, on the other hand, PTSD
can increase the onset probability of depression [2, 5–7].
The hypothesis of a shared diathesis is further strengthened
by data showing an increased risk for major depression in

individuals with PTSD, but not in trauma-exposed individu-
als without PTSD [1]. Therefore, these findings suggest that
exposure to traumatic events in itself does not increase the
risk for developing depression independent of PTSD effects.

Although the cooccurrence of PTSD and depression fol-
lowing trauma is the rule rather than the exception, it is
worth noting that these two disorders can indeed occur inde-
pendently of one another in a small but significant minority
of cases (e.g., [8, 9]). This evidence runs against the idea that
PTSD and depression are parts of a single general traumatic
stress construct and rather suggests that they might be
independent outcomes of traumatic events. Importantly in
this respect, it has been reported that a two-factor model
of PTSD and depression as correlated but independent
conditions following trauma exposure provides the best fit
of quantitative data measuring the two constructs [10] and
that the combination of variables predicting depression is
different from the group of factors predicting PTSD, at least
in the acute aftermath of trauma [11]. Research on the types
of attributional styles associated with differential psycho-
logical outcomes after traumatic events provides additional
indications of disorder-specificity for PTSD and depression.
The development of feelings of hopelessness and depression
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has been related to a helpless attributional style, in which
negative events are attributed to global, stable, and internal
causes (e.g., [12]). On the other hand, higher levels of
PTSD symptoms after trauma exposure seem to be predicted
by the tendency to attribute negative events to external,
rather than internal, causes [12–15]. Besides attributional
styles, maladaptive beliefs have also been suggested to play
a symptom-specific role in the context of posttraumatic
adjustment. Negative thoughts about the self (the beliefs
about being weak and incompetent) have been found to
uniquely correlate with PTSD severity even after controlling
for the severity of concurrent depressive symptoms, whereas
negative thoughts about the world (the belief that the world
is entirely dangerous and people are untrustworthy) and self-
blame (the perception of being responsible for the traumatic
event) seem to share notable variance with depression in
their association to the severity of posttraumatic symptoms
[16]. These findings suggest that, beyond a number of
non-specific cognitive factors, PTSD and depression might
involve disorder-specific sets of cognitive distortions [17].

Lastly, subgroups of traumatized individuals who are
diagnosed with PTSD only and comorbid PTSD and depres-
sion seem to differ with regard to subjective distress and
social impairment. Individuals who meet diagnostic criteria
for both PTSD and major depression have been found to
report more severe posttraumatic, depressive, and anxiety
symptoms, increased impulsivity, hostility and suicidality,
and worse social functioning than those with PTSD alone
(see [8, 10, 18]).

In view of the methodological heterogeneity and design
limitations that inevitably exist in studies on PTSD depres-
sion comorbidity, the issues of causality, temporal course and
prognosis, commonality, or independence of the two disor-
ders following trauma exposure remain a matter of debate.

Much of the existing research on PTSD, depression, and
their comorbidity has considered such traumatized pop-
ulations as combat veterans, victims of childhood sexual
abuse, and survivals of natural disasters (e.g., [19–21]). More
recently, the victims of occupational accidents are receiv-
ing increasing attention as a trauma group. Occupational
accidents include a broad range of unforeseeable, sudden
events occurring in the workplace, that cause the worker
functional or physical disability of varying severity, whether
temporary or permanent. Although accidents can occur in
virtually every workplace, some occupations have a high and
predictable risk of being exposed to threat, serious injuries
or disasters, for instance, policemen, rescue personnel,
firefighters, bank officers, or medical emergency personnel
(e.g., [22, 23]). Therefore, most of the investigations on
the psychological consequences of work-related injuries have
considered such occupational categories. Other occupational
settings, such as the industrial and the constructions sectors,
where traumatic accidents occur frequently but that are not
typically considered as high-risk settings, have received less
systematic attention in this context. However, the relevant
literature indicates that both victims of accidents in high-risk
occupations and workers injured in industrial accidents show
increased levels of emotional distress, anxiety and depres-
sion, subjective personal vulnerability, anger, irritability,

somatic focus, preoccupations about the future, inactivity,
and dependence [24–27]. Indeed, workplace accidents are
increasingly reported as potentially traumatic events that
may result in the development of acute stress disorder,
adjustment disorder, or eventually PTSD [24, 25, 28–31]. A
percentage of injured workers as high as 30–40% has been
reported to show symptoms consistent with full or partial
PTSD after the accident (see [29, 31]).

Research in this area is still rather limited. In particular,
the comorbidity of posttraumatic and depressive symptoms
in injured workers, although expected, remains underex-
plored. Although previous research indicates that comorbid-
ity rates for PTSD and other disorders are similar across
different trauma populations, the type of trauma appears
to be an important variable affecting the type, extent, and
course of PTSD comorbidity [32, 33]. In particular, the find-
ings of studies on PTSD and depression comorbidity, mostly
obtained in victims of intentional and/or repeated traumatic
events such as domestic violence, sexual abuse and combat,
may not warrant generalization to victims of single, non-
intentional traumas such as workplace accidents. Indeed,
intentional events are generally reported to be associated
with worse posttrauma adjustment than non-intentional
events [2], as events that are purposely inflicted are thought
to be more difficult to cope with than are unintentional
events [34].

Therefore, the aims of the present descriptive study were
(a) to examine the proportion of victims of workplace acci-
dents who report posttraumatic and/or depressive symptoms
and (b) to assess whether subgroups of injured workers with
posttraumatic and/or depressive symptoms would differ in
symptom severity and in posttraumatic negative cognitions.

Based on the available literature on PTSD-depression
comorbidity, and on the psychological sequelae of work-
related accidents in particular, we hypothesized to show
evidence of (a) clinically relevant symptoms of PTSD in
a large proportion of injured workers, (b) the presence of
comorbid depressive symptoms in a subgroup of injured
workers with PTSD (c) greater symptom severity and
more negative posttraumatic cognitions in individuals with
comorbid PTSD and depressive symptoms than in individu-
als with PTSD or depression alone.

2. Methods

2.1. Participants. Eighty-five injured workers were recruited
in several towns in Northern, Central, and Southern Italy
among associates of the Associazione Nazionale Mutilati e
Invalidi del Lavoro (ANMIL, a nonlucrative organization
with several seats in Italy, that provides social, material,
and moral support to individuals who sustained work
accidents). ANMIL administrative staff members identified
eligible participants by searching through the organization’s
database those who met the criteria established by the
authors (see the following). The full database was used to
avoid sampling bias. ANMIL staff members then contacted
potential participants by telephone to preliminary assess
their willingness to take part in the study and scheduled an
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appointment for those who agreed. ANMIL had no further
involvement in data collection, analysis, and interpretation.
The assessment procedure (see the following) was carried out
by the authors and their collaborators.

Injured workers were eligible for participation if they
met the following criteria: age between 18 and 60 years,
time elapsed from the accident between 6 months and 10
years before the study, and degree of physical impairment
between 25% and 75% (corresponding to a medium level of
physical impairment), as evaluated by the Istituto Nazionale
per l’Assicurazione contro gli Infortuni sul Lavoro (INAIL,
Italian Workers’ Compensation Authority).

Exclusion criteria were the following: use of drugs or
medications that could influence the individual’s ability to
undergo the assessment procedure, presence of physical ill-
nesses and psychopathologies unrelated to the accident, trau-
matic brain injury, and incapacity to give informed consent.

The sample included 78 males (91.8%) and 7 females
(8.2%). Mean age was 38.3 years (S.D. = 7.7; range = 22–
58) and mean years of education were 10.7 (SD = 2.7; range
= 5–18). Marital status was as follows: 23 participants were
single (27.1%), 43 were married (50.6%), 9 were cohabitant
(10.6%), and 9 were divorced (10.6%).

Mean degree of impairment was 47.3% (S.D. = 15.5;
range = 25–75%), and mean length of time since the accident
was 5.3 years (S.D. = 2.3; range = 1–10). With regard to
the occupational status after the accident, 55 participants
(64.7%) were employed and 30 (35.3%) were unemployed.

2.2. Measures. All participants were administered the follow-
ing measures.

(1) A semistructured interview covering socio-demo-
graphic data (age, marital status, education, use of
medication, presence of physical illnesses, etc.) and
accident-related data (a description of the work ac-
cident, the degree of physical impairment, and the
length of time since the accident). Also, the interview
was aimed at ascertain the absence of other traumatic
events beyond the workplace accident.

(2) Beck Depression Inventory: second edition (BDI-II;
[35]; Italian version by [29]) is a widely used self-
administered questionnaire evaluating the severity
of depressive symptoms during the last two weeks
preceding the assessment. It consists of 21 items
answered on a 0–3 scale. The Italian BDI-II cutoff
score is 12 [36].

(3) PTSD Symptom Scale (PSS; [37]) contains 17 items
designed to measure the frequency of PTSD symp-
toms (according to DSM III-R). The respondents
are asked to evaluate on a Likert scale (0: never;
3: five or more times per week) how often they
have experienced each symptom in the past week.
The items are grouped into three subscales: reex-
periencing (detecting symptoms such as nightmares
and flashbacks), avoidance (detecting symptoms such
as detachment and loss of interests), and arousal
(detecting symptoms such as irritability, difficulty

concentrating, and hypervigilance). A total score is
also derived, which reflects the severity of PTSD
symptomatology (up to 10: mild; 11–20: moderate;
21–35: moderate to severe; above 36: severe; [38]).

(4) Posttraumatic Cognitions Inventor (PTCI; [39]) is
a 33-item self-report measure that assesses trauma-
related thoughts and beliefs on a Likert scale (1:
totally disagree; 7: totally agree). The PTCI is com-
posed of three subscales: Negative Cognitions About
Self, Negative Cognitions About the World, and Self-
Blame.

The Italian translations of the PSS and the PTCI had
been obtained from back translation by two expert English
mother-tongue psychologists.

2.3. Procedure. All individuals participated on a voluntary
basis. Before entering the study, they were informed of the
study aims and gave their written consent. Each participant
underwent the semistructured interview and was then
requested to fill in the questionnaires. The order of admin-
istration of questionnaires was rotated across participants to
control for order effects.

The study was conducted in compliance with the Decla-
ration of Helsinki and approved by the institutional board of
the participating institution.

2.4. Statistical Analyses. As a first step, injured workers were
divided into groups, based on the scores obtained on the PSS
and the BDI-II. Those who scored equal or above 11 on the
PSS were classified as High PSS, and those who scored below
11 were classified as Low PSS. Individuals who scored equal
or above 12 on the BDI-II were classified as High BDI, and
those who scored below 12 as Low BDI.

Then, a multivariate analysis of variance (MANOVA)
was performed to compare the groups on the following
sociodemographic data: education, degree of impairment
and time since the accident. Chi-squared analyses were
conducted on gender, marital status, and employment status.
Lastly, a multivariate analysis of covariance (MANCOVA)
was performed to compare scores on self-report question-
naires between the three groups, using the time since the
accident as a covariate.

When results were significant (P < .05), Student-
Newman-Keuls (SNK) post hoc comparisons were applied to
identify specific differences between groups.

3. Results

Overall, sixty-four percent (N = 59) of injured workers
scored ≥11 on the PSS, corresponding to a moderate or
more severe posttraumatic symptomatology, and 49.4%
(N = 42) scored ≥12 on the BDI-II, corresponding to
depressive symptoms of clinical relevance. Interestingly, all
the individuals who scored above the cut-off on the BDI-II
also had moderate or more severe posttraumatic symptoms
(High PSS/High BDI, N = 42).
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Table 1: Percentages of participants scoring high or low on the PSS
(High = ≥ 11, Low = < 11) and on the BDI-II (High = ≥ 12, Low =
< 12).

High BDI Low BDI

High PSS 49.4% 20.0%

Low PSS 0% 30.6%

Another group of individuals scored ≥11 on the PSS and
below the cut-off on the BDI-II (High PSS/Low BDI, N =
17).

A third group of individuals reported low scores on both
questionnaires (Low PSS/Low BDI, N = 26).

There were no subjects scoring above the cut-off on the
BDI-II and below 11 on the PSS.

These data are shown on Table 1.
As reported on Table 2, there were no differences between

the three groups with regard to age, education, gender,
marital status, and degree of physical impairment. The
unemployment rate was lower in Low PSS/Low BDI partic-
ipants as compared with the other two groups. The number
of years since the accident was lower in the High PSS/High
BDI group as compared with the High PSS/Low BDI and the
Low PSS/Low BDI groups.

The analysis of clinical variables (see Table 3) showed that
the High PSS/High BDI group obtained higher scores on all
the three subscales of the PSS as compared with the other two
groups, while the High PSS/Low BDI group scored higher
than the Low PSS/Low BDI group only on the avoidance
subscale.

The High PSS/High BDI group scored higher than the
other two groups on the PTCI and on its subscales of
Negative cognitions about self and Negative Cognitions
About the World. The three groups did not differ on the Self-
Blame subscale score.

Results did not change when entering the years since
the accident as a covariate in the multivariate analysis (F =
0.78; P = ns). Therefore, Table 3 reports the results of the
MANOVA.

4. Discussion

In the present descriptive study, we observed that a propor-
tion as high as 64% of injured workers had moderate-to-
severe posttraumatic symptoms. More in particular, three
subgroups of victims of workplace accidents were identified
on the basis of self-reported posttraumatic and depressive
symptomatology: individuals with both posttraumatic and
depressive symptoms (49.4%), individuals with PTSD symp-
toms only (20%), and trauma-exposed workers without
either type of symptoms (30.6%). These three subgroups
differed with respect to symptom severity and trauma-
related cognitions, with the High PSS/High BDI group
reporting greater severity of posttraumatic and depressive
symptomatology, and more negative cognitions about the
self and about the world than the High PSS/Low BDI and
the Low PSS/Low BDI groups.

Several things emerge from our findings. Firstly, our data
on the occurrence and severity of PTSD symptoms (with
or without comorbid depression) converge with those of
previous research on victims of occupational accidents (see
[25]), and confirm that a sizeable proportion of injured
workers experience significant posttraumatic stress symp-
toms. Secondly, our finding that depressive symptomatology
cooccurred with posttraumatic symptoms in about half of
participants indicates that comorbidity is as high among
injured workers as it is in other trauma groups (see [8,
33]). The greater severity of posttraumatic symptoms in
the High PSS/High BDI group than in the High PSS/Low
BDI group is again in agreement with other studies in
the trauma literature, reporting an association of PTSD-
depression comorbidity with greater severity of posttrau-
matic symptoms [8, 10, 33]. Lastly, the finding that the
group of injured workers with both PTSD and depressive
symptoms experienced more negative thoughts about the self
and about the world than the High PSS/Low BDI group fits
with previous research reporting relatively more distorted
trauma-related beliefs in individuals with both PTSD and
depression as compared with individuals with PTSD only
[40]. The absence of group differences with regard to the
scorings on the Self-Blame subscale of the PTCI might have
multiple reasons, that is, the poorer discriminant validity of
this scale as compared with the other two scales (see [16]),
or the possibility that in our sample of injured workers the
development of psychopathology had no relationship with
self-attribution of responsibility for the accident.

Overall, our findings largely converge with the existing
literature on PTSD and depression following traumatic
events, by showing that comorbidity is common also among
victims of occupational accidents and that in these indi-
viduals comorbidity is accompanied by more severe PTSD
symptoms and more maladaptive trauma-related cognitions.
Although these results were somehow expected and may not
be surprising, similarities across different trauma popula-
tions should not be taken for granted so much so that distinct
trauma types have been found to be associated with different
posttraumatic symptom presentations [41].

Although the present study indicates that workplace
accidents are often followed by cooccurring PTSD and
depression, it is worth pointing out that a subgroup of
injured workers in our sample had PTSD symptoms without
depression. This evidence supports the view that PTSD and
depression might be separate outcomes of traumatic events,
occurring independently of one another in a significant
minority of cases (e.g., [8, 9]). In this regard, it has to be
noted that the mean time elapsed from the accident was
significantly longer in the High PSS/Low BDI group (6.31
years) than in the High PSS/High BDI group (4.63 years).
This difference might be interpreted in terms of full or partial
symptom remission, but a firm conclusion about this issue
could only be drawn from longitudinal data. Importantly,
however, the results of the present study did not change
when the number of years since the accident was entered
in the analyses as covariate, indicating that the observed
group differences existed independent from the length of
time elapsed from the accident. The High PSS/Low BDI
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Table 2: Demographic characteristics of the three groups (High PSS/High BDI, High PSS/Low BDI, Low PSS/Low BDI).

High PSS/High
BDI (N = 42)

High PSS/Low
BDI (N = 17)

Low PSS/Low
BDI (N = 26)

F or Chi (df) P
Post-hoc

SNK

Age; years (standard deviation) 38.92 (7.06) 36.19 (7.31) 38.22 (8.68) 0.73 (2,79) ns

Female gender; percent 3.5% 3.5% 1.2% 2.72 (2) ns

Education; years (standard
deviation)

10.64 (2.85) 10.00 (2.44) 11.39 (2.74) 1.23 (2,79) ns

Marital status; percent married 28.2% 5.9% 16.5% 15.24 (6) ns

Occupation 6.14 (2) 0.03

Employed 27.1% 11.8% 25.9%

Unemployed 22.4% 8.2% 4.7%

Degree of physical impairment;
percent (standard deviation)

46.35% (15.99) 49.06% (17.52) 46.61% (12.70) 0.18 (2,79) ns

Time since the accident; years
(standard deviation)

4.63 (2.28) 6.31 (1.99) 5.91 (2.08) 4.57 (2,79) 0.01 1 < 2,3∗

∗
Note: 1 = High PSS/High BDI; 2 = High PSS/Low BDI; 3 = Low PSS/Low BDI.

Table 3: Clinical characteristics of the High PSS/High BDI, High PSS/Low BDI, and Low PSS/Low BDI groups. Mean scores (standard
deviations) are reported for each questionnaire.

High PSS/High
BDI (N = 42)

High PSS/Low
BDI (N = 17)

Low PSS/Low
BDI (N = 26)

F or Chi (df) P Post-hoc SNK

BDI-II 22.38 (7.33) 7.31 (3.45) 4.50 (3.19) 92.16 (2,79) 0.001 1 > 2,3∗

PSS Total 24.90 (8.52) 18.31 (6.94) 3.65 (2.92) 75.39 (2,79) 0.001 1 > 2 > 3

Re-experiencing 8.33 (6.57) 6.44 (4.17) 0.74 (1.09) 16.37 (2,79) 0.001 1 > 2,3

Avoidance 9.95 (3.93) 6.81 (3.27) 1.43 (1.37) 49.92 (2,79) 0.001 1 > 2> 3

Hyperarousal 7.80 (3.71) 5.94 (3.39) 1.57 (1.83) 27.58 (2,79) 0.001 1 > 2,3

PTCI Total 118.30 (35.03) 84.63 (30.49) 72.74 (20.40) 18.21 (2,79) 0.001 1 > 2,3

Negative Cognitions
About the Self

72.93 (23.77) 48.94 (19.23) 38.43 (14.41) 22.47 (2,79) 0.001 1 > 2,3

Negative Cognitions
About the World

31.83 (9.13) 24.56 (11.41) 24.57 (8.51) 5.81 (2,79) 0.001 1 > 2,3

Self-Blame 13.55 (7.38) 11.12 (5.31) 9.74 (6.24) 3.04 (2,79) ns
∗

Note: 1 = High PSS/High BDI; 2 = High PSS/Low BDI; 3 = Low PSS/Low BDI.

group of injured workers endorsed more avoidance, but not
reexperiencing and hyperarousal, symptoms as compared
with the Low PSS/Low BDI group. Theoretical models of
PTSD substantially agree in recognizing that avoidance of
thoughts and feelings and/or external stimuli related to
the trauma play a key role in the long-term maintenance
of PTSD symptoms, since avoidance is thought to prevent
adequate emotional processing of the traumatic event and to
interfere with integration and restructuring of dysfunctional
cognitions concerning the trauma (e.g., [42]). Our finding
might indicate that in injured workers that have developed
long-term PTSD symptoms without concurrent depressive
symptoms, poor adjustment is specifically associated with
persistent avoidance symptoms.

A substantial proportion of injured workers in our
sample were relatively well adjusted following the workplace
accident, as they did not show either posttraumatic or
depressive symptoms of clinical relevance. Importantly, in
the Low PSS/Low BDI group the mean degree of physical

disability was comparable with that of the other two groups,
whereas the rate of unemployment was significantly lower
than that in the other two groups. These findings fit with
recent observations that the objective severity of physical
injury following a traumatic accident is not related to the
occurrence or severity of the psychological consequences
(e.g., [43]) and that the absence of psychopathological
symptoms after a severe accidental injury is a positive
prognostic factor for early return to work (e.g., [44, 45]).
However, the design of this study does not provide a direct
way of knowing the direction of causality, if any, between
the absence of posttraumatic and depressive psychopathol-
ogy and return to work. Further studies in the field of
occupational health research should clarify which individual
psychological factors best predict return to work following
an injury, and develop tailored interventions for facilitating
a timely return in the work force [46–49].

In contrast with other studies on PTSD, depression,
and their comorbidity in different trauma populations,
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where subgroups of individuals with depression only were
identified (e.g., [8, 11]), we did not observe a depression-
only subgroup in our sample of injured workers. The reason
for this may be in the length of time elapsed between the
accident and the assessment. In the studies where depression
was found as a separate disorder following the trauma,
independent of PTSD, traumatized individuals were assessed
between 1 and 3-4 months post-trauma. Differently, the
participants in our sample had been injured one to ten
years before the assessment. Indeed, the mean time from the
accident was 4.63 years in the High PSS/High BDI group.
Together, these findings suggest that, in the acute aftermath
of trauma, depressive symptoms may develop independent
of PTSD, whereas in the longer run a more general traumatic
stress response, which includes both depressive and posttrau-
matic symptoms, seems to be more prevalent among trauma
survivors. Of course, the intrinsic limitations of a descriptive
study do not allow us to address crucial issues regarding the
order of onset of cooccurring posttraumatic and depressive
symptoms, or cause-effect relationships.

We recognize that some limitations need to be taken into
account when interpreting the findings of the present study.
Firstly, as a descriptive study it can only quantify, but it
cannot explain, the causal relationships among the variables
under consideration. Secondly, the majority of injured work-
ers in our study were males, thus limiting the generalizability
of findings to female victims of occupational accidents.
Because gender differences in relation to PTSD have been
reported (see [50]), further studies should consider this
variable carefully. Lastly, we did not explicitly assess the
workers’ attributional styles and their assumptions regarding
responsibility for their accidents. These important issues
should be addressed in future research studies.

5. Conclusions

The results of the present descriptive study have the potential
to improve our understanding of the cooccurrence of post-
traumatic and depressive symptoms following workplace
accidents. Overall, the obtained rates indicate that workplace
accidents occurring in the industrial/constructions settings
can have a major impact upon the mental health of victims.
Early treatment interventions should be designed, focusing
not only on the prevention or reduction of posttraumatic
and depressive symptoms but also on restructuring specific
maladaptive trauma-related cognitions.
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Background. We obtained pilot data to examine the clinical and neuroendocrine effects of short-term mifepristone treatment in
male veterans with PTSD. Methods. Eight male veterans with military-related PTSD completed a randomized, double-blind trial of
one week of treatment with mifepristone (600 mg/day) or placebo. The primary clinical outcome measures were improvement
in PTSD symptoms and dichotomously defined clinical responder status as measured by the CAPS at one-month follow-up.
Additional outcome measures included self-reported measures of PTSD symptom severity, CAPS-2 symptom subscale scores, and
morning plasma cortisol and ACTH levels. Results. Mifepristone was associated with significant improvements in total CAPS-2
score. At one-month follow-up, all four veterans in the mifepristone group and one of four veterans in the placebo group achieved
clinical response; three of four veterans in the mifepristone group and one of four veterans in the mifepristone group remitted.
Mifepristone treatment was associated with acute increases in cortisol and ACTH levels and decreases in cytosolic glucocorticoid
receptor number in lymphocytes. Conclusions. Further controlled trials of the effects of mifepristone and their durability are
indicated in PTSD. If effective, a short-term pharmacological treatment in PTSD could have myriad uses.

1. Introduction

Within the last decade, two selective serotonin reuptake in-
hibitors (SSRIs), sertraline and paroxetine, have been ap-
proved by the FDA for the treatment of posttraumatic stress
disorder (PTSD). In studies of civilian trauma survivors, each
has been superior to placebo in achieving clinical response
and reducing core PTSD symptoms, which represents a sig-
nificant advance. However, their use as PTSD monotherapy
has significant limitations. Even in the most favorable stud-
ies, some key symptoms are resistant to treatment (e.g., sleep
disturbance), remission is uncommon, and continuous treat-
ment is often necessary to prevent relapse. Additionally,
SSRIs have been shown to be largely ineffective in combat
veterans with PTSD. There is a need to develop better phar-
macological treatments that specifically target PTSD symp-
toms and/or pathophysiology. Given the abundant evidence
for hypothalamic-pituitary adrenal (HPA) axis dysregulation
in PTSD, we performed a preliminary study to examine
whether mifepristone—which recalibrates the HPA axis
through peripheral and central mechanisms—could be of
therapeutic benefit.

Mifepristone is a selective antagonist of glucocorticoid
receptors (GRs) that induces increases in cortisol and ad-
renocorticotropin hormone (ACTH) levels through block-
ade of cortisol’s feedback inhibition of the HPA axis. At high
doses, mifepristone has central effects [1, 2]. Mifepristone
and its metabolites appear to retard the rate at which brain
cortisol is expelled via the glycogen pump at the blood-
brain barrier, effectively increasing cortisol levels in the
brain [1, 2]. This acute increase in cortisol leads to an
up-regulation of hippocampal mineralocorticoid receptors
(MRs); re-regulation of the balance of MR and GR receptors
is thought to play a role in the recalibration of the HPA axis
[3, 4]. Since PTSD is associated with glucocorticoid alter-
ations including enhanced glucocorticoid sensitivity [5] and
elevated corticotropin releasing factor (CRF) levels [6, 7],
short-term administration of mifepristone may reverse some
of the stress-related neurobiological changes associated with
this disorder and restore homeostasis to this system.

Preliminary data suggest that short-term administration
of high doses of mifepristone can have beneficial effects in
other neuropsychiatric conditions [3, 8–10], but to date mi-
fepristone has not been studied in PTSD. In this randomized,
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double-blind, placebo-controlled pilot study, we sought to
collect preliminary data on the clinical and neuroendocrine
effects of short-term (7 day) treatment with high-dose
(600 mg/day) mifepristone in veterans with PTSD in order to
guide further investigation of its clinical benefits and mecha-
nism of action in PTSD.

2. Materials and Methods

Male veteran outpatients who met DSM-IV criteria for
chronic military-related PTSD and who were without a his-
tory of adrenal insufficiency (or morning plasma cortisol
<5 mcg/dL), diabetes mellitus or endocrinopathy, a history
of moderate to severe traumatic brain injury, stroke, or other
neurological illness, a history of schizophrenia, schizoaffec-
tive disorder, or bipolar disorder, current suicidal ideation, or
a known allergy to mifepristone were eligible to participate.
Veterans who were taking oral corticosteroids, receiving
specialized trauma-focused psychotherapy, or who were un-
willing to use effective contraceptive methods during the
study were excluded. Veterans receiving psychotropic medi-
cations for PTSD were eligible to participate if they had been
stabilized at a therapeutic dose for a minimum of six weeks
prior to randomization. The protocol was approved by the
Institutional Review Board of the James J. Peters VA Medical
Center. Written informed consent and HIPAA authorization
were obtained from all participants prior to the initiation of
any study procedures.

Participants underwent a complete diagnostic assess-
ment, including a medical history, physical examination, lab-
oratory testing, and administration of the Clinician Admin-
istered PTSD Scale (CAPS) and the Structured Clinical Inter-
view for DSM-IV (SCID). Questionnaires were administered
to assess combat exposure severity and characteristics of de-
ployment (combat exposure questionnaire (CEQ)), child-
hood trauma (childhood trauma questionnaire (CTQ)), and
symptoms of depression (beck depression inventory (BDI))
and posttraumatic stress (PTSD checklist (PCL)).

Eligible veterans were randomized to receive mifepri-
stone (600 mg/day) or matched placebo for one week (7
days), to be taken at bedtime. The randomization log was
maintained by the VA pharmacy, and both the participant
and research staff were blinded to the treatment assignment.
Clinical assessments were performed at baseline, treatment
endpoint, and four weeks after drug discontinuation. Vital
signs, adverse events, and concomitant medications were
obtained at every visit to monitor safety.

The primary clinical outcome measures were severity of
PTSD symptoms, as measured by the total severity score of
the CAPS-2, and dichotomously defined clinical responder
status. The liberal responder criterion, defined as a 12-point
or greater reduction in total CAPS-2 score, reflects reliable
clinical changes in veterans with PTSD. The more conser-
vative criterion, a 30% or greater reduction in total CAPS-
2 score, is a frequently used definition in PTSD clinical
trials. Secondary clinical outcome measures included self-
reported symptoms as measured by the PCL and the BDI,
and the three PTSD symptom subscale scores from the

CAPS-2 (intrusive symptoms, avoidance symptoms, and hy-
perarousal symptoms). Dichotomous remitter status, de-
fined as no longer meeting diagnostic criteria for PTSD at
four-week follow-up, was also explored.

Morning plasma cortisol and ACTH levels and GR bind-
ing per cell were measured as indicators of the magnitude of
mifepristone’s effects on negative feedback inhibition. The
lysozyme IC50-DEX was used to measure mifepristone’s antag-
onism of peripheral GR sensitivity [5].

Measures of central tendency and variability (mean and
SD) were calculated at treatment baseline, endpoint, and
four-week follow-up for all continuous primary and secon-
dary outcome measures. Baseline comparisons of group dif-
ferences were conducted using independent samples t-tests
for continuous variables and chi-square analysis for categor-
ical variables. Changes within groups for the primary and
secondary outcome measures were analyzed using a series of
paired samples t-tests, pairing initial rating and endpoint or
four-week follow-up. For between groups-analysis, changes
in primary and secondary outcome measures were analyzed
using independent samples t-tests. The Mann-Whitney U
test, which compares the sum of the ranks and is less likely to
be influenced by outliers, was used to assess whether findings
from the independent samples t-tests remained significant
when nonparametric methods were employed. The dichoto-
mous clinical response and remitter status variables were
analyzed using chi-square analysis. All tests were two sided
with statistical significance set at P < 0.05.

3. Results

Thirteen veterans were enrolled in the clinical trial; three
were lost to follow-up or found to be ineligible, one withdrew
prior to randomization, nine were randomized, and eight
completed study procedures. For completers (n = 8), the
mean (SD) age was 48.88 (12.68) years (range 26–63 years).
With respect to race and ethnicity, 12.5% were Caucasian,
75% were African American, and 12.5% chose not to id-
entify their race; 25% were Hispanic. The mean level of
education was 13.5 (2.39) years. Four participants served in
the Vietnam or post-Vietnam era, and four participants were
Operation Iraqi Freedom/Operation Enduring Freedom
(OIF/OEF) veterans. The mean score on the CEQ at screen-
ing was 55.88 (12.26), indicating moderate exposure to com-
bat stress. As shown in Table 1, there were no significant dif-
ferences between groups for multiple clinical variables at
baseline.

Based on the clinical response definition of a 12-point or
greater decrease in total CAPS-2 score from initial evalua-
tion, three of four veterans in the mifepristone group and two
of four veterans in the placebo group achieved clinical re-
sponse at treatment endpoint (P = 0.465). At one-month
follow-up, all four veterans in the mifepristone group and
one of four veterans in the placebo group achieved clinical re-
sponse (P = 0.028). Similar improvements were observed us-
ing the clinical response definition of a 30% change in total
CAPS-2 score; three of four veterans in the mifepristone
group achieved clinical response at treatment endpoint com-
pared to one of four in the placebo group (P = 0.157).
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Table 1: Clinical and neuroendocrine outcomes.

Pre-treatment Post-treatment Between Groups Significance

Initial Endpoint 4-week
Initial to
endpoint

Initial to
4-week

Mean (SD) Mean (SD) Mean (SD) P value P value

Clinical

CAPS Score
Drug (n = 4) 68.75 (10.24) 43.50 (19.49) 44.00 (24.12)

0.425 0.047a

Placebo (n = 4) 68.25 (8.77) 56.50 (31.89) 65.25 (18.86)

Intrusive Sx
Drug (n = 4) 13.75 (8.06) 8.00 (7.70) 7.50 (9.00)

0.463 0.126
Placebo (n = 4) 14.50 (4.65) 12.00 (10.30) 15.00 (9.42)

Avoidance Sx
Drug (n = 4) 29.25 (7.14) 18.75 (11.44) 17.00 (10.74)

0.239 0.027b

Placebo (n = 4) 28.50 (1.29) 25.50 (7.05) 26.00 (5.72)

Hyperarousal Sx
Drug (n = 4) 25.75 (0.50) 16.75 (5.56) 19.50 (9.68)

0.786 0.359
Placebo (n = 4) 25.25 (6.40) 18.25 (10.53) 24.25 (5.97)

BDI
Drug (n = 4) 22.25 (5.85) 13.25 (4.72) 11.50 (9.15)

0.124 0.769
Placebo (n = 4) 24.25 (12.12) 24.75 (10.05) 23.75 (9.54)

PCL
Drug (n = 4) 60 (10.83) 46.75 (11.79) 49.25 (15.59)

0.691 0.200
Placebo (n = 4) 63.25 (11.41) 54.25 (24.17) 56.25 (16.68)

Neuroendocrine

Cortisol (µg/dL)
Drug (n = 4) 13.15 (3.52) 31.28 (5.49) 11.53 (4.27)

0.001c 0.786
Placebo (n = 4) 12.43 (6.16) 12.90 (4.87) 11.83 (2.91)

ACTH (pg/mL)
Drug (n = 4) 49.33 (29.69) 153.45 (40.25) 53.63 (8.08)

0.009d 0.785
Placebo (n = 4) 30.88 (14.83) 38.40 (16.18) 41.63 (19.33)

Lysozyme IC50
(nM)

Drug (n = 2) 8.00 (2.55) 5.57 (.76) 6.73 (3.66)
0.162 0.411

Placebo (n = 4) 3.27 (2.89) 3.65 (2.06) 5.03 (1.68)

GR/cell
Drug (n = 3) 1557.67 (539.75) 188.67 (116.89) 1593.00 (770.02)

0.003 0.322
Placebo (n = 4) 1019.50 (553.91) 1243.00 (543.84) 1824.75 (683.80)

a
Median change in CAPS score for mifepristone group (20.0); median change in CAPS score for placebo group (10.5); nonparametric P value (0.021).

bMedian change in CAPS avoidance symptom score for mifepristone group (11.0); median change in CAPS avoidance symptom score for placebo group
(4.0); nonparametric P value (0.028).
cMedian change in cortisol for mifepristone group (17.2); median change in cortisol for placebo group (0.4); nonparametric P value (0.021).
dMedian change in ACTH for mifepristone group (90.6); median change ACTH for placebo group (4.2); nonparametric P value (0.021).

At one-month follow-up, two of four veterans in the mif-
epristone group and no veterans in the placebo group
maintained clinical response (P = 0.102). With respect to
remitter status, one of four veterans in the placebo group and
three of four veterans in the mifepristone group no longer
met diagnostic criteria for PTSD at four-week follow-up
(P = 0.157).

Clinical data are shown in Table 1 for participants treated
with mifepristone or placebo. Between groups analysis show-
ed that the mifepristone group had significantly greater im-
provement in total CAPS-2 score (P = 0.047) at one-month
follow-up when compared to the placebo group. Using the
Mann-Whitney U test, our findings were similar to those
obtained using parametric methods, with significant im-
provement in total CAPS score (P = 0.021) across groups
from screening to four-week follow-up. The mifepristone
group also had a significantly greater improvement in
CAPS-2 avoidance symptom scores at four-week follow-up
when analyzed with both parametric (P = 0.027) and non-
parametric (P = 0.028) methods. Within-groups analysis
showed a significant decrease in total CAPS-2 score from
initial evaluation to four-week follow-up (P = 0.039) in the
mifepristone group; this included significant decreases in

intrusive symptom score (P = 0.001) and avoidance symp-
tom score (P = 0.008). There were no significant changes in
total CAPS-2 score or CAPS-2 symptom subscale scores
within the placebo group. The mifepristone group also had
a significant decrease in PCL score at four-week follow-up
(P = 0.036). There were no significant differences between
groups for improvement in PCL or BDI scores.

Neuroendocrine outcomes are also presented in Table 1;
significant changes in plasma cortisol (P = 0.007), ACTH
(P = 0.009), and GR binding (P = 0.041) from baseline to
treatment endpoint were observed within the mifepristone
group. There were no significant biological changes in the
placebo group, and neither group showed significant changes
in lysozyme IC50-DEX. Between-groups analysis revealed sig-
nificant differences in changes in cortisol (P = 0.001),
ACTH (P = 0.009), and GR binding (P = 0.003) from ba-
seline to treatment endpoint. Nonparametric tests also found
significant differences between groups for the change in
cortisol (P = 0.021) and ACTH (P = 0.021) from baseline to
treatment endpoint. There were no significant changes with-
in groups or between groups for cortisol, ACTH, GR binding,
or lysozyme IC50-DEX at one-month follow-up.

No side effects, adverse events, or serious adverse events
were reported by participants in either treatment condition.
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4. Discussion

This is the first study to examine mifepristone in PTSD. In
these preliminary data, mifepristone was significantly more
effective than placebo based on the primary outcomes of
clinical responder status and PTSD symptom severity. Rates
of remission were also higher in the mifepristone group
than the placebo group. Interestingly, these beneficial effects
were more marked at four-week follow-up than at treatment
endpoint, suggesting that the results do not merely reflect an
acute change in neurohormonal activity. The precise central
mechanism of action of mifepristone is not known.

Indeed, mifepristone induced acute increases in cortisol
and ACTH levels, as would be predicted by blockade of
negative feedback inhibition. To our knowledge, this is the
first study that also demonstrates changes in glucocorticoid
receptor number in lymphocytes with mifepristone. Since
cytosolic GR declined substantially following mifepristone
administration, the data raise the possibility that the acute
increase in cortisol levels may have increased binding to
cytosolic GR, resulting in greater translocation to cell nuclei
and enhanced glucocorticoid signaling. At four-week follow-
up, the acute neurohormonal changes had resolved, but ben-
eficial clinical effects were evident. These findings may reflect
some form of recalibration of the HPA axis; mifepristone also
impairs consolidation of fear memory [11] and may directly
or indirectly exert effects on the inflammatory cascade [12],
both of which could be therapeutic in PTSD.

The results of this pilot study are limited by the small
sample size and all the male veteran sample. Additionally,
half of all study participants were veterans of the Vietnam
or post-Vietnam era; these veterans may have had PTSD of a
much longer duration when compared to OIF/OEF veterans,
which may confound the results of the study. However, this
clinical trial had a high retention rate and no adverse events
or complaints about study procedures, suggesting that mif-
epristone treatment is safe, tolerable, and acceptable to
veterans with PTSD, as has been found in other populations.
The positive findings of this pilot clinical trial provide an
important proof of the concept that treatment with mifepri-
stone is a feasible strategy for improving clinical outcomes in
veterans with PTSD; accordingly, further study is indicated.
Should this neuroendocrine agent yield evidence of efficacy
in PTSD, there are many potential uses which could be
explored: as single or intermittent monotherapy in patients
reluctant to take long-term medications, as an adjunct to
pharmacotherapy, psychotherapy, or other standard treat-
ments, or as prophylaxis in acutely traumatized persons.

5. Conclusions

Additional funding is needed to conduct a larger, multisite
trial of mifepristone in veterans with PTSD to determine if
this medication is an effective psychopharmacological treat-
ment option for PTSD.

Acknowledgments

This paper is based upon work supported by pilot funds from
the Mental Illness Research, Education, and Clinical Center

(MIRECC) of the Veterans Integrated Service Network 3
(VISN 3, NY/NJ), Department of Veterans Affairs. The au-
thors gratefully acknowledge the time and effort of the vet-
erans who participated in this study.

References

[1] N. N. Sarkar, “Mifepristone: bioavailability, pharmacokinetics
and use-effectiveness,” European Journal of Obstetrics Gyneco-
logy and Reproductive Biology, vol. 101, no. 2, pp. 113–120,
2002.

[2] A. M. Karssen, J. K. Belanoff, and E. R. de Kloet, “Glucocor-
ticoid receptor antagonist C-1073 (mifepristone/RU486) in-
hibits P-glycoprotein-mediated efflux transport of cortisol,”
in Proceedings of the 34th Congress of International Society of
Psychoneuroendocrinology, New York, NY, USA, 2003.

[3] J. K. Belanoff, A. J. Rothschild, F. Cassidy et al., “An open
label trial of C-1073 (mifepristone) for psychotic major de-
pression,” Biological Psychiatry, vol. 52, no. 5, pp. 386–392,
2002.

[4] T. Buckley, V. Duggal, and A. F. Schatzberg, “The acute and
post-discontinuation effects of a glucocorticoid receptor (GR)
antagonist probe on sleep and the HPA axis in chronic in-
somnia: a pilot study,” Journal of Clinical Sleep Medicine, vol.
4, no. 3, pp. 235–241, 2008.

[5] R. Yehuda, J. A. Golier, R. K. Yang, and L. Tischler, “Enhanced
sensitivity to glucocorticoids in peripheral mononuclear leu-
kocytes in posttraumatic stress disorder,” Biological Psychiatry,
vol. 55, no. 11, pp. 1110–1116, 2004.

[6] J. D. Bremner, J. Licinio, A. Darnell et al., “Elevated CSF cor-
ticotropin-releasing factor concentrations in posttraumatic
stress disorder,” American Journal of Psychiatry, vol. 154, no.
5, pp. 624–629, 1997.

[7] D. G. Baker, S. A. West, W. E. Nicholson et al., “Serial CSF
corticotropin-releasing hormone levels and adrenocortical
activity in combat veterans with posttraumatic stress disor-
der,” American Journal of Psychiatry, vol. 156, no. 4, pp. 585–
588, 1999.

[8] A. H. Young, P. Gallagher, S. Watson, D. Del-Estal, B. M.
Owen, and I. N. Ferrier, “Improvements in neurocognitive
function and mood following adjunctive treatment with mif-
epristone (RU-486) in bipolar disorder,” Neuropsychopharma-
cology, vol. 29, no. 8, pp. 1538–1545, 2004.

[9] P. Gallagher, S. Watson, M. S. Smith, I. N. Ferrier, and A.
H. Young, “Effects of adjunctive mifepristone (RU-486) ad-
ministration on neurocognitive function and symptoms in
schizophrenia,” Biological Psychiatry, vol. 57, no. 2, pp. 155–
161, 2005.

[10] C. DeBattista, J. Belanoff, S. Glass et al., “Mifepristone ver-
sus placebo in the treatment of psychosis in patients with psy-
chotic major depression,” Biological Psychiatry, vol. 60, no. 12,
pp. 1343–1349, 2006.

[11] S. Nikzad, A. A. Vafaei, A. Rashidy-Pour, and S. Haghighi,
“Systemic and intrahippocampal administrations of the gluco-
corticoid receptor antagonist RU38486 impairs fear memory
reconsolidation in rats,” Stress, vol. 14, no. 4, pp. 459–464,
2011.

[12] B. Rearte, A. Maglioco, L. Balboa et al., “Mifepristone (RU486)
restores humoral and T cell-mediated immune response in
endotoxin immunosuppressed mice,” Clinical and experimen-
tal immunology, vol. 162, no. 3, pp. 568–577, 2010.



Hindawi Publishing Corporation
Depression Research and Treatment
Volume 2012, Article ID 350461, 7 pages
doi:10.1155/2012/350461

Research Article

Joint Effect of Childhood Abuse and Family History
of Major Depressive Disorder on Rates of PTSD in People
with Personality Disorders

Janine D. Flory,1, 2 Rachel Yehuda,1, 2 Vincent Passarelli,1, 2 and Larry J. Siever1, 2

1 Department of Psychiatry, Mount Sinai School of Medicine (MSSM), One Gustave L. Levy Place, NY 10029, USA
2 Department of Psychiatry, James J. Peters Veterans Affairs Medical Center, Bronx, NY 10468, USA

Correspondence should be addressed to Janine D. Flory, janine.flory@mssm.edu

Received 20 October 2011; Revised 10 January 2012; Accepted 1 February 2012

Academic Editor: Eric Vermetten

Copyright © 2012 Janine D. Flory et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Objective. Childhood maltreatment and familial psychopathology both lead to an increased risk of the development of
posttraumatic stress disorder (PTSD) in adulthood. While family history of psychopathology has traditionally been viewed as a
proxy for genetic predisposition, such pathology can also contribute to a stress-laden environment for the child. Method. Analyses
were conducted to evaluate the joint effect of childhood abuse and a family history of major depressive disorder (MDD) on
diagnoses of PTSD and MDD in a sample of 225 adults with DSM-IV Axis II disorders. Results. Results showed that the rate of
PTSD in the presence of both childhood abuse and MDD family history was almost six-fold (OR = 5.89, P = .001) higher relative
to the absence of both factors. In contrast, the rate of MDD in the presence of both factors was associated with a nearly three-fold
risk relative to the reference group (OR = 2.75, P = .01). Conclusions. The results from this observational study contribute to
a growing understanding of predisposing factors for the development of PTSD and suggest that joint effects of family history of
MDD and childhood abuse on PTSD are greater than either factor alone.

1. Introduction

Trauma exposure is a necessary condition for the devel-
opment of posttraumatic stress disorder (PTSD) but there
is increasing recognition that trauma exposure alone does
not necessarily result in sufficient symptomatology to result
in diagnosis. In fact, the observation from epidemiological
samples that trauma exposure is highly prevalent but that
PTSD is relatively rare [1–3] has generated research aimed
at identifying environmental and genetic risk factors that
can explain why only some people who are exposed to
trauma will develop PTSD. Childhood maltreatment is un-
questionably a potent environmental antecedent for the
development of adult onset PTSD (e.g., [4, 5]), either result-
ing from the maltreatment itself or by increasing risk for
exposure to subsequent traumatic events [6, 7].

With respect to genetic risk, it has not been obvious
that molecular genetic factors are implicated in association
with PTSD until recently, but there is increasing support for

such a view. The genetic contribution to PTSD has been
estimated at 30–40%, based on differences in concordance
rates of the diagnosis between monozygotic and dizygotic
twins [8–10]. And while familial psychopathology has tra-
ditionally been viewed as a proxy variable for genetic risk
[11], few family studies of PTSD have been conducted.
This is in part, due to the fact that the diagnosis is a
relatively recent one, only appearing in the Diagnostic
and Statistical Manual in 1980. Additionally, because any
underlying genetic vulnerability for PTSD requires exposure
to trauma for diagnosis, choosing a comparison group is not
straightforward. Certain types of exposure may themselves
be associated with genetic risk [9], and comparison subjects
may possess the genetic vulnerability for PTSD but lack
exposure to a traumatic event. See Yehuda et al. [12] for
a discussion of the difficulties of conducing genetic studies
of PTSD. Despite these limitation, however, some evidence
suggests that a family history of mood disorders increases risk
for PTSD [13, 14].



2 Depression Research and Treatment

Although there has been an active interest in the inter-
action of molecular genetic and environmental factors (e.g.,
and gene-by-environment interaction studies) [15, 16], no
studies have examined the joint impact of family history of
psychopathology and childhood maltreatment. Accordingly,
the current analyses were conducted to examine the joint
(or moderating) effect of familial depression and childhood
abuse on the rate of PTSD in a sample of people with
DSM-IV Axis II disorders, a sample that is “enriched” for
risk factors of PTSD. That is, people with DSM-IV Axis II
disorders frequently carry comorbid PTSD diagnoses [17,
18], and childhood maltreatment is prospectively associated
with the development of various personality disorders [19].
For comparison purposes, we also examined the rates of
MDD in probands in association with these two risk factors.

2. Methods

2.1. Participants. Data for the current analyses were derived
from 225 adult probands between the ages of 18 and 65
who participated in the Mount Sinai Mood and Personality
Disorder (PD) research program between October 2004 and
May 2009. The aim of the research program is to study
neurobiological correlates of DSM-IV Axis II disorders,
and research participants are recruited principally through
newspaper and related media advertisements and postings
on message boards and the internet. Inclusion criteria for
the research program include absence of lifetime history of
schizophrenia or bipolar disorder, current and significant
medical illness, or a current diagnosis of major depression,
substance abuse or dependence. Individuals with a history
of past drug dependence are excluded from participation
(e.g., IV or crack cocaine dependence). Following partici-
pation in an umbrella protocol that included completion of
diagnostic interviews for the assessment of DSM-IV Axis I
and Axis II psychopathology and self-report questionnaires,
individuals were approached to participate in a second
research protocol that included a family history interview.
Participants provided written informed consent, and the
protocols were approved by the Mount Sinai School of
Medicine and James J. Peters VAMC Institutional Review
Boards.

Participants ranged in age from 18 to 65 (X = 35.89,
sd = 11.76), and approximately half of the sample was male
(52%). With regard to racial and ethnic distribution, 55%
of the sample was white, 28% was black, 10% was Asian,
and 8% reported bi- or multi-racial ancestry. Twenty-four
percent identified themselves as Hispanic. The sample was
relatively well educated, with over half possessing a bachelor’s
degree or higher. The majority of the participants were not
married or living with a partner (67%). The distribution
of rater assigned DSM-IV Axis II diagnoses included (in
order of highest to lowest): borderline PD = 110 (49%),
obsessive compulsive PD = 90 (40%), paranoid PD = 82
(36%), schizotypal PD = 72 (32%), avoidant PD = 66 (29%),
narcissistic PD = 44 (20%), antisocial PD = 24 (11%),
dependent PD = 15 (7%), histrionic PD = 10 (4%), and
schizoid PD = 5 (2%). These percentages sum to more than

100 because of comorbidity across diagnoses. The number of
diagnoses met ranged from 1 to 6.

2.2. Measures

2.2.1. DSM-IV Axis I and II Disorders. Participants were in-
terviewed for the presence of DSM-IV Axis I disorders using
a semistructured interview which included the Structured
Clinical Interview for DSM-IV (SCID-I; [20]). This measure
was modified to include a full assessment of trauma history
using the Trauma History Questionnaire [21]. This interview
is based on the high-magnitude stressor questionnaire used
in the DSM-IV field trials and is designed to cover a
broad range of events that could be considered poten-
tially traumatic, including those related to crime, general
trauma, and physical and sexual assault. Participants were
queried about 23 events and if they had experienced an
event, they provided additional information including the
number of times it occurred, the age when it occurred,
and the emotional impact of the event, rated on a scale
of 1 to 5. This measure has been shown to have good
test-retest stability [21] and has been used with a wide
range of individuals [22, 23]. Responses to the interview
were used to identify potential Criterion A events for the
assessment of a life-time history of PTSD. The presence of
DSM Axis II disorders was assessed using the Structured
Interview for DSM-IV PD (SIDP-IV, [24]). The majority
of the diagnostic interviews (approximately 95%) were
conducted by one of three doctoral level clinical psycholo-
gists and adjudicated for consensus with a licensed clinical
psychologist.

2.2.2. Family History Interview. A modified Family Interview
for Genetic Studies (FIGSs) [25] was used to assess the
presence of MDD, alcohol and drug use disorders and
characteristics of Borderline PD in adult first-degree relatives
of the 225 probands. Administration of the FIGS began with
the drawing of family pedigree that included only first-degree
relatives over the age of 18. The proband was then asked
a series of general screening questions and based on these
responses, the interviewer completed symptom checklists
for each of the four disorders named above. To protect
confidentiality of the family members, probands were asked
to name the total number of 1st-degree relatives in their
family and then the total number who met that feature of
the disorder without identifying a specific family member
(e.g., “out of the four members of your family, how many
had problems with depression?”). Family history interviews
were conducted by trained interviewers who were blind to
Axis I and II diagnostic status of the probands. The symptom
checklists derived from the interviews were based on DSM-
IV criteria and were coded and reviewed for consensus
by a licensed clinical psychologist, who was also blind to
the proband’s diagnostic profile. To create family history
variables for analysis, a dichotomous variable was created to
distinguish probands who reported a positive family history
of depression (i.e., any first-degree relative with MDD)
from those reporting no family history of MDD. For MDD,
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Table 1: Childhood trauma questionnaire subscale values by family history of depression.

−Family history MDD +Family history MDD t P

Emotional abuse 11.27 (5.32) 13.35 (5.53) −2.83 .005

Physical abuse 8.79 (4.36) 9.61 (4.75) −1.34 .18

Sexual abuse 7.24 (4.47) 9.00 (5.50) −2.56 .01

Emotional neglect 12.67 (5.08) 13.58 (5.64) −1.25 .21

Physical neglect 10.27 (2.12) 11.39 (3.04) −3.10 .002

Total childhood abuse 55.1 (14.70) 61.06 (17.30 −2.28 .006

Minimization/denial 0.23 (0.68) 0.18 (0.50) 1.39 .61

a dichotomized family history positive score is comparable to
family history density scores that account for family size [11].
Forty-four percent of the sample reported a positive family
history of MDD (n = 98). Depression family history could
not be determined from three probands.

2.2.3. Childhood Physical Abuse. The Childhood Trauma
Questionnaire (CTQ) [26, 27] is comprised of 25 questions
that ask individuals to record their impressions of childhood
physical abuse, physical neglect, sexual abuse, emotional
abuse, and emotional neglect, using a 5-point Likert-type
scale (1: never true, 2: rarely true, 3: sometimes true, 4: often
true, and 5: very often true). For the current analyses, the
distribution of the total CTQ score was divided into tertiles,
and values that fell in the upper tertile were coded 1 to reflect
“high likelihood of childhood abuse” and those in the lower
and middles tertiles were coded 0 to reflect “low likelihood
of childhood abuse.” A 3-item Minimization/Denial subscale
is also administered for detecting socially desirable responses
that might reflect false negative trauma reports, for example,
“I had the perfect childhood.” For these items, 1 point is
scored for each item endorsed with a score of 5 (very often
true), while all other responses are scored 0. The total score
ranges from 0 to 3.

2.3. Statistical Analyses. Logistic regression analyses were
used to examine the joint effect of family history of MDD and
childhood abuse (i.e., multiplicative interaction) on proband
diagnoses of PTSD, and for comparison purposes, diagnoses
of MDD. For these analyses, dummy codes were used to
create four groups, including people who reported (1) no
family history of MDD and low likelihood of childhood
abuse (reference group; n = 90); (2) only high likelihood of
childhood abuse (n = 34); (3) only family history of MDD
(n = 56); (4) family history of MDD and high likelihood of
childhood abuse (n = 42). Because the proband’s gender is
a potential confounder, this variable was entered on the first
step of the logistic regression equation.

3. Results

Table 1 presents the CTQ scale scores for people who
were positive versus negative for a family history of MDD.
Consistent with the view that family history of MDD can
reflect an environment laden with stress exposure; results

showed that people with a positive family history reported
higher levels of emotional abuse, sexual abuse, and physical
neglect. People without a family history of MDD were not
more likely to report socially desirable responses than people
with a family history of MDD.

Because the reports of childhood abuse were retrospec-
tive and subjective, we conservatively designated scores in
the upper tertile of the distribution as reflecting a higher
likelihood of abuse. By way of providing criterion validity
for this procedure, Table 2 presents published cut scores that
were developed to identify individuals who were most likely
to have been physically abused or neglected in childhood
[26, 27]. The cut scores capture the most extreme 5–10%
of a normative distribution of scores and have a specificity
and sensitivity of 98% and <50%, respectively, based on a
trauma history interview as the index of criterion validity.
Also appearing in Table 2 are the average values for people
in the current sample that scored in the upper tertile group.
The average values for people scoring in the upper tertile for
the physical and emotional abuse and physical and emotional
neglect scales felt at or near the normative cut points,
suggesting a high likelihood of severe to extreme abuse in this
group.

3.1. Joint Effects of MDD Family History and Childhood
Abuse. The rate of PTSD in the reference group was 5.6%,
followed by 8.8% in the group with childhood trauma only,
19.6% in the group with a family history of MDD only
and 28.6% in people exposed to both factors. Results from
the logistic regression analyses showed that compared to the
reference group, a history of childhood abuse by itself was
not associated with a diagnosis of PTSD in the absence of
a family history of MDD (OR = 1.46, P = .62), but MDD
family history alone resulted in a nearly four-fold risk relative
to the comparison group (OR = 3.72, P = .02). Notably,
the rate of PTSD in the presence of both factors was almost
six-fold (OR = 5.89, P = .001) relative to the comparison
group (see Figure 1). The most common forms of trauma
exposure included rape (n = 8); chronic childhood abuse
of any kind (n = 7); beaten/attacked by stranger (n = 4);
chronic adult physical abuse by a domestic partner (n = 3);
observed or heard about sudden or violent death of a close
friend or relative (n = 3); military service, including military
sexual trauma (n = 2). Analyses were repeated excluding
the 7 individuals who reported chronic childhood abuse,
and the results were not changed appreciably as the rate
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Figure 1: Odds ratios for risk of developing PTSD in the context of
a family history of major depressive disorder and childhood abuse.

Table 2: Childhood trauma questionnaire normative cut scores for
severe-to-extreme abuse.

Cut score Upper tertile

Emotional abuse ≥16 17.41 (4.53)

Physical abuse ≥13 13.21 (5.03)

Sexual abuse ≥13 11.47 (6.48)

Emotional neglect ≥18 17.57 (4.38)

Physical neglect ≥13 12.39 (3.25)

of PTSD in people who had both exposures was nearly
five-fold (OR = 4.67, P = .02). Additional analyses were
also conducted including a variable denoting the number of
Axis II diagnoses to evaluate whether severity could account
for the joint association between abuse history and family
history of MDD for PTSD. These analyses showed that
the number of Axis II diagnoses did not account for the
significant association between the joint effect of childhood
abuse and family history of MDD on PTSD as the association
continued to be statistically significant (OR = 6.22, P =
.002).

For MDD, the rate in the reference group was 26.7%,
followed 26.5% in the group with childhood trauma only,
32.1% in the group with a family history of MDD only,
and 50% in people exposed to both factors. The rate of
MDD in the presence of childhood abuse or family history of
MDD alone was not significantly greater than the reference
group (OR’s ∼= 1, ns), but the presence of both factors
was associated with a nearly three-fold risk relative to the
reference group (OR = 2.75, P = .01) (see Figure 2).
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Figure 2: Odds ratios for risk of developing MDD in the context of
a family history of Major Depressive Disorder and childhood abuse.

4. Discussion

The results presented here contribute to our understanding
of risk for PTSD and show that the joint effect of familial his-
tory of MDD and childhood trauma exposure significantly
increases the rate of PTSD and, although less strongly, of
MDD, in people with DSM-IV Axis II disorders. Childhood
abuse by itself was not associated with elevated rates for
either disorder and appears to require the co-occurrence
of familial MDD, at least in the context of this sample of
people with Axis II psychopathology. Although this result
might seem unexpected based on the past literature (e.g.,
[28]), the absence of such an association is likely due
to the high degree of overlap between depression family
history and abuse in this sample as only 15% of the total
sample reported childhood trauma exposure in the absence
of familial depression. Therefore, we likely did not have
adequate power to detect this association. Additionally, the
recruitment strategy likely resulted in a biased sample with
respect to MDD, as people with current diagnoses were
excluded from participation in the research program.

The results also contribute to a large body of research
documenting the adverse effects of a family history of
depression, including age of onset, severity, and prognosis
of MDD [11, 29], an elevated rate of comorbid psychiatric
conditions [30, 31], poorer social adjustment, and higher
rate of self-reported physical illnesses [31]. Results reported
here showed that familial depression by itself was associated
with higher rates of PTSD, consistent with observations
that people with PTSD report a family history of depressive
illness [13, 14]. Depression history was also associated
with childhood physical neglect (e.g., “I did not have
enough to eat”), childhood sexual abuse, and childhood
emotional abuse (e.g., “I thought that my parents wished
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I had never been born”), lending support to the view
that parenting behaviors may influence the development of
psychopathology. For example, Johnson and colleagues [19]
reported that maladaptive parenting behaviors mediated the
association between parental psychopathology and the devel-
opment of psychopathology in offspring in a longitudinal
design.

The current study design does not allow for causal
inferences and the manner of interfamilial transmission
of PTSD is understudied. Parenting practices are related
to parental temperament, suggesting heritable influences
on behavior. Moreover, parental behavior is reciprocally
influenced by offspring temperament and behavior [32].
Another contributor to the development of PTSD is parental
PTSD symptoms, which can influence parental behaviors
toward children generally (e.g., disturbed attachment) and in
response to trauma exposure (e.g., avoidance of discussing
or processing trauma cues) [33]. For example, Lieberman
et al. [34] has reported that maternal PTSD mediated the
relationship between the level of maternal life stress and child
behavior problems. Familial diagnoses of PTSD were not
made in the current study, precluding the evaluation of this
family history variable on proband diagnoses of PTSD, but
such mechanisms should be examined in future work.

There are a number of limitations of the current analyses.
First, the family history interview method that was used
here was based on a single report (the proband), which
was not corroborated with additional reports. Family history
data can be biased according to the proband’s diagnosis,
gender, and age [11]. All participants in the current study
were diagnosed with Axis II personality disorders and in
order to minimize the influence of proband’s diagnosis on
reports of symptoms, the interviewers were unaware of the
proband’s diagnosis at the time of the interview. Additionally,
age was unrelated to family history of depression, although as
might be expected given the association between gender and
the prevalence of MDD, a family history of depression was
more common among women in the sample. The fact that
the study cannot be generalized to the larger population of
people with personality disorders is also a limitation of this
study, given that exclusion criteria for participation in the
research program included current and significant medical
illness, a current diagnosis of major depression, substance
abuse or dependence. We opted to report the joint effects
of family history of MDD and childhood abuse on proband
diagnoses of MDD despite the exclusion of people with a
current MDD diagnosis for comparison purposes.

It should also be noted that no associations between
specific types of childhood abuse (e.g., physical and sexual
neglect), and adult psychiatric disorders were tested as the
measure of childhood abuse used in the current study was
a total score on a self-report measure of recalled abuse.
The total score was chosen for analyses because of the
frequent co-occurrence of different types of abuse in the
same person [35–37]. Moreover, given the lack of a clear
association between a specific type of abuse (e.g., physical
versus sexual abuse) and PTSD in the literature, a specific
prediction about specificity between abuse type and PTSD is
not warranted at this time. With respect to the limitations of

retrospective reporting, validity studies suggest that although
specific details about abuse episodes may be lost or distorted,
people generally can recall whether any abuse occurred
or not and false positive reports are rare [26, 27, 37].
Nevertheless, we acknowledge that retrospective reports of
abuse can be biased, and for this reason, we set conservative
criteria for likelihood of abuse and note that the average
values observed in this group fell at the level of published
norms suggesting the presence of extreme abuse. Also, people
with a family history of MDD did not report more socially
desirable responses on the CTQ than people not reporting
a family history of depression. Finally, the current analyses
were conducted in a sample of people with Axis II personality
disorders, which affects the generalizability of the findings to
the population at large. The rate of PTSD in the full sample
was nearly 14% and MDD was 32%, which are higher than
population prevalence estimates.

In sum, the joint effect of abuse history and familial
depression was an increased rate of PTSD in a sample of
people with Axis II disorders. Results further document
the intergenerational transmission of psychopathology and
suggest that treatment of depression, particularly when com-
bined with treatment approaches that address maladaptive
parenting practices, could alleviate distress and impairment
in individuals specifically, and in families, more generally.
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