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Preface
The book before you addresses an important issue in clinical trauma work.
More than twenty years ago the question was raised among Dutch practitioners
working with victims of the Second World War how to understand the phenomenon known as ‘delayed posttraumatic stress disorder (PTSD)’: the incidence
of PTSD symptoms in patients at least six months after the occurrence of a traumatic event. The existence of this phenomenon was evident to clinicians active
in the field as they encountered it in some of their patients. Yet the concept of
‘delayed PTSD’ was by no means unambiguous, and even attracted controversy
as its very existence was queried or explanations were put forward that pointed
to repression of traumatic experiences as its origin.
This controversy now appears to be resolved with the studies brought together in this significant book. Geert Smid, its author and a psychiatrist working
at Foundation Centrum ’45, addresses the issue of delayed PTSD in his extensive study and thereby reaches some important and consequential conclusions. Not only does he demonstrate persuasively the prevalence of delayed
PTSD symptoms, he also examines the factors explaining their occurrence.
Importantly, his research shows that rather than as a result of repression,
‘delayed PTSD’ is better conceptualized as ‘PTSD progression’, stressing the
gradual increase of symptoms over time as commonly found in patients. Also,
stress sensitization, the heightened reactivity of an individual to stressors following exposure to severe trauma, was found to be a much more relevant factor
in the progression, or growth, of PTSD symptoms, than, indeed, repression.
Furthermore, and this is of great significance to clinicians and patients alike,
Geert Smid maps the implications of delayed PTSD for mental healthcare providers.
Geert Smid has been working as a psychiatrist with Centrum ’45 since 2004.
Centrum ’45 – ’45 refers to the liberation of the Netherlands in 1945 – was set up
in 1973 as a treatment and research centre for, initially, survivors of the Second
World War. After all, the war for many people did not end with the liberation
but continued to affect their lives. Over the years, Centrum ’45 has become the
main Dutch national centre for psychological trauma treatment and expertise,
extending its work to an increasing variety and number of target groups. In 2000
Centrum ’45 initiated the alliance and close cooperation of a number of groups
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of trauma specialists, which resulted in the establishment of Arq Psychotrauma
Expert Group. Arq currently consists of eight partner organizations offering
top-quality specialized health care and expertise. Together, they make up a
leading (inter)national group of experts working in the field of psychotraumatology to benefit the individual patient, organization as much as society at large.
Constituting a group of experts with the ability to operate in flexible as well as
innovation-driven ways, Arq’s mission is to preserve, develop and share this
specialist knowledge.
In our work as practitioners in the field of trauma, both hands-on clinical
practice and scientific research are of the utmost relevance. Outcomes of academic research such as presented in this book, and especially when based on
everyday clinical practice, enable us to simultaneously broaden and refine the
scope of our work and help us to deepen our knowledge.
With this study, Geert Smid has not only made a meaningful contribution
to our knowledge of what he renames progressive PTSD; he has also brought
further recognition to many patients of Centrum ’45.
It is with a sense of great pride that we present this study and share its important findings and our increased understanding of this aspect of posttraumatic
stress disorder with a larger public.
drs J.W. (Jan-Wilke) Reerds MBA,
Chair Board of Directors Foundation Centrum ’45
and Arq Psychotrauma Expert Group.
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Chapter 1

Introduction
…AUCH KEINERLEI
Friede.
Graunächte, vorbewußt-kühl.
Reizmengen, otterhaft,
Auf Bewußtseinsschotter
unterwegs zu
Erinnerungsbläschen.
Grau-in-Grau der Substanz.
Ein Halbschmerz, ein zweiter, ohne
Dauerspur, halbwegs
hier. Eine Halblust.
Bewegtes, Besetztes.
WiederholungszwangsCamaïeu.
Paul Celan1
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Paul Celan, one of the major German-language poets of the post-World War II
era, born in 1920 into a Jewish family in Romania (now Ukraine), survived forced
labor as well as his parents’ deportation and death between 1940 and 1944. After
World War II, Celan fled to Paris, where he married and worked as a poet, translator, and teacher at the École Normale Supérieure. He suffered feelings of guilt
and fears associated with his war experiences.2,3 Tragically, he became victim
of false accusations of plagiarism in 1960. About 20 years after the war, Celan
developed severe psychopathology, comprising severe depressions and delusions, turning him sometimes violent and suicidal.2,3 He underwent multiple
hospitalizations and was treated with medication and electroconvulsive therapy, among others. He finally committed suicide in the Seine in 1970.
Celan studied several books on psychiatry and psychology, including works
by Freud. Celan’s reading of Freud led him to “rewrite” the concept of repetition
compulsion in the final lines of his poem “… auch keinerlei”, cited above.4 The
Freudian concept of repetition compulsion refers to the situation in which a
person repeats a traumatic event or its circumstances over and over again.5 In
“…auch keinerlei”, Celan juxtaposes “repetition compulsion” with the artistic
and valuable “camaïeu”, thus illustrating the intimate link between his deeply
painful memories of the war and his poetry: “Celan’s closing lines, ‘Repetition
compulsion/ Camaïeu,’ let the Old French behind ‘Cameo’ suggest that art can
cut reliefs out of memory’s damaging recurrence”.3, p. 236 Indeed, almost all of
Celan’s poetry, such as his famous poem “Todesfuge”, deals in some way with the
war and the dead he wanted to revive.
The concept of repetition compulsion is pivotal to the diagnosis of
Posttraumatic Stress Disorder (PTSD).6 Repeated memories of a traumatic event
that are perceived as distressing and intrusive and that occur involuntarily
comprise core symptoms of PTSD. The diagnosis of PTSD applies when a person
has been exposed to a traumatic event to which he or she responded with fear,
helplessness, or horror and has three distinct types of symptoms consisting
of re-experiencing of the event, avoidance of reminders of the event as well as
emotional numbing, and hyperarousal that lead to long-standing suffering.7
In a letter to a friend written on 24 January 1964,8 Celan wrote that he had
been diagnosed with “nervous depression”, a diagnosis that he calls simplistic:
“Ich war letztes Jahr ziemlich krank: eine nervöse Depression (um den – vereinfachenden – Terminus des Mediziners zu gebrauchen).” Indeed, the many factors
that may have contributed to his illness, cannot easily be linked to a single
diagnostic category. As his biographer puts it: “Simplistic, Celan says, because

Geert Smid_Proefschrift_v41.indd 12

02-11-11 22:43

Introduction

his illness issued from bitterness at Germany’s literary industry, and bitterness
grew from anxiety over the plagiary affair, and anxiety stemmed from what
happened in a winter season twenty years before, and how could all this be diagnosed clinically?”3, p. 200-201
Considering the contents of his writing, it appears likely that symptoms
of PTSD may have coexisted with his depressive symptoms (Celan’s medical
records are not accessible). Perhaps, besides depression, a diagnosis of delayedonset PTSD, which did not exist during Celan’s lifetime, may complement a clinical summary of the case of Paul Celan. For Celan, exposure to extreme stressors
during World War II may have enhanced the impact of the plagiary affair on his
distress and thus influenced the development of psychopathology.

13

The case of Paul Celan poses questions that form the basis of this thesis. How
can exposure to extreme remote stressors contribute to and shape psychopathology in an individual who apparently functioned well initially? Can new stressful events trigger the delayed onset of psychopathology? The case of Celan may
also serve to illustrate the relevance of the concept of delayed PTSD. Clinically,
because the recognition of remote stressor effects is highly relevant for diagnosis
as well as treatment. If a diagnosis of delayed PTSD applies, including in cases
where past exposure to trauma and its effects was not clear at the first encounter, trauma–focused psychotherapy should be considered as part of the treatment plan.9,10 Theoretically, because research on delayed PTSD may contribute
to building scientific theory of human responses to extreme stress.

A Brief History of Delayed PTSD
The diagnosis of PTSD was first defined in the Diagnostic and Statistical
Manual of Mental Disorders, Third Edition (DSM-III) in 1980.11 According to
DSM-III, delayed PTSD must be diagnosed in individuals fulfilling criteria for
PTSD if the “onset of symptoms is at least six months after the trauma.”11, p. 238
Delayed PTSD was included in the initial definition of PTSD to accommodate
the syndrome encountered in Vietnam veterans.12,13 The onset of symptoms was
assumed to be postponed “because a stress reaction in the midst of combat is
not adaptive.”12,p.1322 Delayed consequences of war had also been described in
WWII veterans14 as well as concentration camp survivors.15 In addition, delayed
grief reactions had been described.16,17
A conceptual precursor of “delayed PTSD” was the so-called “latency period”
preceding the onset of the psychosomatic complaints in World War II survi-
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vors.18 Based on a description of 40 cases of ex-members of the resistance, the
Dutch psychiatrist Bastiaans outlined in the 1950s a traumatic syndrome
consisting of successive stages: first exposure to traumatic war situations, then
an initial latency period preceding the insidious onset of an asthenic condition
after a mean of 1 year, followed by the onset of psychosomatic symptoms after
several years.18 During the latency period, the survivors concentrated on working hard, avoided talking about the war, and were apparently well adjusted to
the post-war situation. A repression barrier warded off the traumatic memories in order to avoid intense feelings of anxiety, guilt, shame, or disgust. Vital
exhaustion could lead to a breach of this barrier. 5,6,18 Understood within a
psychoanalytic framework, the concept of delayed consequences of trauma
was broadly accepted. It even led clinicians to predict “delayed stress response
syndromes” in Vietnam veterans.19 Also, it became rooted in the lay literature
about trauma and loss.
The introduction of the PTSD diagnosis led to an explosion of research.20
Up to 1980, much of the scientific knowledge about how adults cope with loss
or trauma came from individuals who sought treatment or exhibited great
distress. 6,21 After the introduction of the PTSD diagnosis, epidemiological
studies showed that the occurrence of PTSD following a traumatic event was the
exception rather than the rule.20 It became clear that many people are exposed
to loss or potentially traumatic events at some point in their lives, and yet they
continue to have positive emotional experiences and show only minor and transient disruptions in their ability to function.6,21 The occurrence of PTSD in an
individual after exposure to a potentially traumatic event appeared to be related
to multiple biological, psychological and social risk or resilience factors, framing
the disorder within the biopsychosocial model.22
The first systematic studies of delayed PTSD examined these factors within
Israeli veterans from the Lebanon war,23 and disaster survivors.24 The introduction of the delayed PTSD diagnosis also generated controversy. Authors
questioned whether this diagnosis was likely to exist at all by outlining a wide
array of potential diagnostic validity issues, including the logical fallacy “post
hoc ergo propter hoc” (i.e., because one event follows another, it is caused by it),25
personal preferences of clinicians,26 and failure to recognize initial symptoms.27
Restricted diagnostic criteria for delayed onset were therefore proposed. 28
Caution against accepting the delayed PTSD diagnosis as a valid category was
expressed by clinicians involved in medico-legal discourses.29,30 In a context
where compensation claims, disability pensions, or other forms of reward are
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at stake, apparent delayed PTSD may merely represent increased symptom
reporting over time that may be motivated by secondary gains, instead of true
symptom progression.
Controversy surrounding late sequelae of traumatic events can be traced back
to the 19th century. Following the rise of accidents and casualties on Britain’s
railways between 1840 and 1860, the literature on “railway spine”31 anticipated the current literature on delayed PTSD. In his influential book On Railway
and Other Injuries of the Nervous System, the surgeon John E. Erichsen tried to
balance conflicting views: “From the absence often of evidence of outward and
direct physical injury, the obscurity of their early symptoms, their very insidious
character, the slowly progressive development of the secondary organic lesions,
and functional disarrangements entailed by them, and the very uncertain
nature of the ultimate issue of the case, they constitute a class of injuries that
often tax the diagnostic skill of the Surgeon to the utmost”32, p. 2.

15

Research Questions
The present book aims at increasing insight in delayed PTSD. Specifically, five
research questions will be addressed that will be introduced below. These are:
1. What is the prevalence of delayed PTSD?
2.	What is the nature and role of “prodromal symptoms”, i.e. symptoms that
occur during the interval between traumatic event exposure and the onset of
delayed PTSD?
3. What are implications of delayed PTSD for mental health service utilization?
4. What factors may explain symptom progression?
5. Does stress sensitization play a role in explaining PTSD progression?
Prevalence of delayed PTSD. Widely varying prevalence estimates of delayed
PTSD are found in the literature. So far, no meta-analysis has been carried out to
establish the prevalence of delayed PTSD. In Chapter 2, we systematically identified prospective studies in populations exposed to circumscribed potentially
traumatic events comprising assessments within specified time frames relative
to the event in order to establish the prevalence of delayed PTSD from the pooled
data.
“Prodromal symptoms”. “Prodromal symptoms” are symptoms of PTSD
that occur during the interval between traumatic event exposure and the
onset of full clinical delayed PTSD. These symptoms represented a definitional
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issue regarding delayed PTSD. In the subsequent editions of the Diagnostic and
Statistical Manual of Mental Disorders, the definition of delayed onset remained
essentially the same. According to the current Fourth Edition, Text Revision
(DSM-IV-TR),7 delayed onset applies “If onset of symptoms is at least 6 months
after the stressor.”7, p. 468 Andrews et al.33 pointed out ambiguities in the definition of delayed onset. The “onset of symptoms” could refer to any initial symptom
that might eventually lead to the disorder (definition A), or only to those (additional) symptoms that lead to a crossing of the diagnostic threshold for PTSD
(definition B). According to the definition A, the onset of the disorder coincides
with the first PTSD symptom (e.g., intrusive memories). According to definition
B, the onset of the disorder is when additional PTSD symptoms emerge leading
to a crossing of the diagnostic threshold. Thus, in contrast to definition A, definition B allows for prodromal symptoms prior to the onset of delayed PTSD. In this
book, delayed PTSD will be defined accordingly such that prodromal symptoms
prior to its onset are explicitly allowed for. The nature and role of prodromal
symptoms will be explored in Chapters 2, 3, and 4.
Implications for mental health service utilization. If increases in
symptoms associated with delayed PTSD are substantial, delayed PTSD may
be expected to lead to increases in mental health services (MHS) utilization,
a consequence that has not been investigated before. The clinical relevance of
delayed PTSD will thus be examined in Chapter 3.
Explaining delayed PTSD. The development of delayed PTSD following
exposure to a traumatic event can be explained using a longitudinal framework,
consisting of explanatory factors that are categorized according to their temporal origin in relation to the time of exposure to the traumatic event. Thus, preexisting (e.g., demographic), event-related, and post-event explanatory factors
can be outlined. These factors may explain delayed PTSD in one of three ways.
First, factors may increase the risk for PTSD in general, for example, the severity
of traumatic event exposure.34 Second, factors may promote initial adaptation
to the traumatic event and thus explain why symptoms are not full-blown from
the start. An example may be cognitive ability, a pre-existing factor which has
been shown to be a protective factor for PTSD.35 Third, factors may precipitate
PTSD onset despite initial adaptation and thus explain why symptoms increase
in number or severity later on. Examples may include post-event stressors and
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decreases in social support. Along these lines, factors explaining delayed PTSD
will be examined in Chapter 3 and 4.
Role of stress sensitization. Exposure to extreme stressors may enhance an
individual’s reactivity to subsequent stressors, a process that has been termed
sensitization to stress. 36,37 Sensitization refers to the situation in which an
organism responds more strongly to a variety of previously neutral stimuli after
exposure to a potentially threatening or noxious stimulus. It represents a form
of non-associative learning that is likely to cover a repertory of mechanisms.38
Stress sensitization could explain persistence or progression of disaster-related
psychological distress over time, as sensitized survivors who experience stressful life events may respond with increased distress. Thus, the concept of stress
sensitization may enable a fundamental understanding of the course of distress
following exposure to disasters necessary for clinical assessment, treatment,
and prevention. The possible relevance of stress sensitization for PTSD progression is explored in Chapters 5 and 6.

17

Focus of the Current Study Within a Conceptual Framework of PTSD
A conceptual framework of PTSD may serve to explain its development following exposure to a potentially traumatic event. Figure 1 shows an adaptation
of a model39,40 that integrates findings from a body of earlier research literature
on trauma, stress, and coping.6,41,42 The model proposes that cognitive appraisal,
the subjective interpretation of the trauma, is crucial in starting the cascade of
psychobiological responses to trauma.39 Specifically, individual perception of
threat, controllability, and ability to cope determine the subsequent emotional/
behavioral and neuroendocrine responses. During all phases following exposure
to a potentially traumatic event, an individual’s coping and defense strategies
or resources shape the emotional, behavioral, and biological responses. In addition, pre-existing personal, social, and cultural factors as well as genetic factors
and prior trauma may influence coping responses to stress.40 As an extension to
the original model,39,40 stressors are shown that may occur between the trauma
and the onset of symptoms. These intervening stressors are again followed by
appraisal, emotional/behavioral, as well as neuroendocrine responses, that in
turn are shaped by coping and defense strategies, and influenced by pre-existing
factors.
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Figure 1
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Factors outlined in the model are categorized into pre-existent, traumarelated, and posttraumatic factors. Coping resources are grouped as a separate
category. Although coping resources tend to be characteristic of the pre-existent
personality, the traumatic event or its sequelae may lead to the mobilization of
specific coping or defense strategies that are not part of the individual’s usual
repertoire. This transactional interplay between the individual and the environment creates a cyclical process over time.6
Within the context of genetic research, transactional processes are known as
gene-environment interactions.43 Evidence suggests that the relevance of these
interactions to the development of psychopathology may in part depend on the
length of an individual’s life span. Specifically, genes associated with inherited
susceptibility to late-onset neuropsychiatric disorders appear to have smaller
effects than those involved in early-onset disorders, and are likely to interact
with the environment to modulate susceptibility.44 In depression, exposure to
life stressors may interact with genetic susceptibility, in late-onset more than
early-onset forms.45–47
The focus of the current book will be on event-related and post-event factors
that may explain delayed PTSD, considering that severe trauma exposure may
have consequences for subsequent appraisal of and coping with post-event
stressful events that may in part be independent of the severity of posttraumatic
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distress. Although we do examine interactive processes (in stress sensitization),
genetic factors are outside the focus of this thesis. In addition, specific coping
resources as well as biological responses that might play a role in delayed PTSD
onset will not be examined.

Definitions
In this thesis, three terms are used to describe the outcome of interest, i.e. the
progression of posttraumatic distress that characterizes delayed PTSD. Each
term refers to specific research operationalizations that will be outlined below.

19

Delayed PTSD (also: delayed-onset PTSD). Delayed PTSD refers to a
(research) diagnosis of PTSD according to DSM criteria. Within a prospective
study, assessments should take place within specified time frames relative to the
potentially traumatic event so that the diagnostic criteria of PTSD may apply
(duration of more than 1 month, and onset of symptoms at least 6 months after
the event). Thus, the first outcome assessment should be at least 1 month after
the event, but no later than 6 months after the event, and a follow-up assessment
should take place beyond 6 months after the event. PTSD identified at 1 or more
follow-up assessments beyond 6 months after the event in cases in which no
PTSD was present at the first assessment(s) are called delayed PTSD.
Late-onset PTSD. The more neutral term late-onset PTSD emphasizes a longterm perspective. Within the context of a prospective study, late-onset PTSD
differs from delayed PTSD as defined above because the first PTSD negative
assessment preceding identification of late-onset PTSD is later than 6 months
after the event. A limitation of this definition is that cases who had a timelimited episode of PTSD that had remitted prior to the first assessment may have
been missed.
PTSD progression. PTSD progression refers to a significant increase in PTSD
symptoms over time following exposure to a traumatic event. This definition
uses continuous instead of dichotomous outcome measures.

General Design
Studies reported in this book are based on prospective assessments of populations exposed to different types of potentially traumatic events. Besides a
meta-analysis of prospective studies (Chapter 2), secondary analyses of pros-
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pectively collected mental health data are presented from adults exposed to
disaster (Chapter 3 and 5), unaccompanied refugee minors (URM; Chapter 4),
and soldiers deployed to Afghanistan (Chapter 6). Table 1 provides an overview.
In the final discussion, the findings are integrated, and general conclusions
regarding the research questions posed in this book will be drawn.
Table 1 General Design of the Study
Study Question
20

Prevalence
Prodromal symptoms
MHS Utilization
Explanatory factors
Stress sensitization

Meta-Analysis
Chapter 2
Chapter 2
Chapter 2

Disaster
Chapter 3
Chapter 3
Chapter 3
Chapter 3
Chapter 5

Database
URM
Chapter 4
Chapter 4
Chapter 4
Chapter 4

Soldiers

Chapter 6

Note. URM, unaccompanied refugee minors; MHS, mental health services
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Abstract
Objective: Prevalence estimates of delayed PTSD have varied widely in the
literature. This study is the first to establish the prevalence of delayed PTSD in
prospective studies and to evaluate associated factors through meta-analytic
techniques.
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Data sources: Studies were located by an electronic search using databases
Embase, Medline, and PsycINFO. Search terms were posttraumatic stress disorder, delayed, prospective, longitudinal and follow-up. Results were limited to
journal articles, published between 1980 and 4 April 2008.
Study selection: We included longitudinal, prospective studies following
potentially traumatic event exposure assessing participants at one to six months
post event and with a follow-up of at least twelve months post event, specifying
rates of new onset and remission between assessments in study completers.
Data extraction: Data were extracted concerning the study design, demographic features, and event-related characteristics, the number of PTSD cases
at first assessment, the number of PTSD cases among study dropouts, and the
number of new event-related PTSD cases at each subsequent assessment among
study completers. Data of 24 studies were included. Four of these provided additional data on initial subthreshold PTSD and subsequent risk of delayed PTSD.
Data synthesis: The proportion of PTSD cases with delayed PTSD was 24.8%
(95% CI: 22.6–27.2) after adjusting for differences in study methodology, demographic features, and event-related characteristics. Military combat exposure,
Western cultural background, and lower cumulative PTSD incidence were associated with delayed PTSD. Participants with initial subthreshold PTSD were at
increased risk of developing delayed PTSD.
Conclusions: Delayed PTSD was found among about a quarter of PTSD cases
and represents exacerbations of prior symptoms.

Geert Smid_Proefschrift_v41.indd 26

02-11-11 22:43

Delayed Posttraumatic Stress Disorder Meta-Analysis

Epidemiological studies of posttraumatic stress disorder (PTSD) have confirmed the potency of traumatic stress to induce long-standing suffering in susceptible individuals.1 The diagnosis of PTSD applies when a person has been exposed
to a traumatic event to which he or she responded with fear, helplessness, or
horror and has 3 distinct types of symptoms consisting of reexperiencing of the
event, avoidance of reminders of the event as well as emotional numbing, and
hyperarousal for at least 1 month. The propensity of the disorder to occur with
delayed onset has been formally recognized since its inclusion in the Diagnostic
and Statistical Manual of Mental Disorders, Third Edition (DSM-III) in 1980.
According to the DSM-IV-TR, delayed PTSD must be diagnosed if the “onset of
symptoms is at least 6 months after the stressor.”2 (p. 468)
Prevalence estimates of delayed PTSD have varied widely in the literature.
In a recent systematic review, Andrews et al33 pointed out ambiguities in the
definition of delayed PTSD. The “onset of the symptoms” could refer to any
initial symptom that might eventually lead to the disorder, or only symptoms
that lead to full-blown PTSD. In contrast to the former, the latter definition
allows for prodromal symptoms prior to developing full-blown delayed PTSD.
In their review,3 which included several prospective as well as cross-sectional
and retrospective studies, delayed PTSD in the absence of any prior symptoms
appeared to be extremely rare. Delayed PTSD resulting from exacerbations of
prior symptoms was found to occur in 38.2% and 15.3% of military and civilian
cases of PTSD, respectively.3
So far, no meta-analysis has been carried out to establish the prevalence of
delayed PTSD. In the present study, we systematically identified prospective
studies comprising assessments within specified time frames relative to the
potentially traumatic event in order to establish the prevalence of delayed PTSD
from the pooled data. In addition, we analyzed whether aspects of study methodology, demographic features, and event-related characteristics, including
type of event and cumulative incidence of event-related PTSD, were associated
with delayed PTSD prevalence. Third, we evaluated the likelihood of endorsing
prodromal PTSD symptoms before obtaining a delayed PTSD diagnosis. Finally,
we examined the risk of developing event-related PTSD at different points in
time from event exposure.
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Data Sources
Studies were located by an electronic search. In line with results of an
earlier study4 that showed the importance of searching multiple databases to find the maximum number of relevant studies, we searched
the databases EMBASE, MEDLINE, and PsycINFO. Search terms were
posttraumatic stress disorder [include all subheadings] AND (delayed OR
prospective OR longitudinal OR follow-up). Results were limited to journal
articles published between 1980 and April 4, 2008. This time frame was
chosen because of the establishment of diagnostic criteria for (delayed)
PTSD in the DSM-III in 1980.5
Study Selection
We selected prospective studies of humans exposed to a potentially traumatic event that assessed the presence or absence of PTSD repeatedly at 2 or
more assessment times within specified time frames relative to the potentially
traumatic event. Because of the methodological limitations of retrospectively
obtained information on the presence or absence of symptoms of PTSD, including the potential for memory bias resulting in errors of omission and addition,6
we chose to rely on prospective identification of PTSD onset. Thus, we defined
delayed PTSD as PTSD identified at 1 or more follow-up assessments beyond
6 months after the event in cases in which no PTSD was present at the first
assessment(s). We decided that the first outcome assessment should be at least
1 month after the event, so that the diagnostic criteria of PTSD would apply
(duration of more than 1 month). In addition, we decided that the first outcome
assessment should be no later than 6 months after the event in order to reduce
the potential number of missed cases who had a time-limited episode of PTSD
that had remitted prior to the first assessment. Furthermore, we considered that
the interval between the last PTSD-negative and first PTSD-positive assessment
should be centered beyond 6 months after the event so that individuals who
did not meet criteria at the first assessment but did at the second would have a
very high likelihood of having delayed onset as defined by the DSM. Therefore,
we decided that the duration of follow-up should be at least 12 months after the
event. In studies with 2 or more assessments beyond 6 months after the event,
we decided that the last follow-up assessment should be at least 12 months after
the event, so as to limit the potential number of included studies providing argu-
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ably delayed PTSD cases identified between 6 and 12 months after the event. The
time since the event was from the time of the specific trauma exposure or the
end of the potential exposure, such as the end of deployment to a war zone in
military samples.
We excluded studies not specifying rates of new onset and remission between
assessments in study completers, ie, when either of the following was not analyzed or reported: (1) the number of PTSD cases at index assessment(s) in study
completers and (2) the number of new PTSD cases and the number of initial
PTSD cases no longer fulfilling the criteria for PTSD (recovery of PTSD) at followup in study completers.
Eligible studies were characterized by the specification of rates of new onsets
and remissions of PTSD between assessments. To review sample selection criteria and to obtain additional data concerning other study or sample characteristics regarding these eligible studies, if necessary, cross references were used, or
authors were contacted via e-mail; of 15 authors contacted, 10 responded. In one
study,7 the sample mean age was imputed using matched mean imputation.

29

Data Extraction
We extracted the following data concerning the study design and sample
characteristics: assessment times, number of study completers, number of study
dropouts after the first assessment (between 1 and 6 months after the event),
percentage female, age (mean [SD] range), diagnostic instrument, diagnostic
assessor (interviewer), and criterion for diagnosis (DSM edition and cutoff score).
For each study, we summarized population and sampling framework descriptors and exclusion criteria. These data are summarized in the Supplementary
Table.
Subsequently, we extracted the following numerical outcome data in study
completers: PTSD cases at first assessment, number of PTSD cases among
study dropouts, and number of new PTSD cases at each subsequent assessment
among study completers.
When studies included more than 1 assessment between 1 and 6 months after
the event, all cases identified at those occasions were considered to be undelayed
PTSD cases.
In order to obtain insight into the subclinical symptom course before delayed
PTSD diagnosis, we extracted additional data. We identified studies reporting
the number of participants meeting 2 of 3 symptom criteria (reexperiencing,
avoidance and numbing, or hyperarousal), without meeting full PTSD criteria,
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otherwise called borderline,7 partial,8 or subsyndromal9, 10 PTSD cases (hereafter called subthreshold PTSD cases). From those studies, we extracted the
number of subthreshold PTSD cases at first assessment, and the number of
delayed PTSD cases at follow-up among these cases.

Data Synthesis

30

Following the approach used in a previous review,3 our primary outcome was
the number of delayed PTSD cases divided by the total number of PTSD cases
detected across all assessments. The statistical procedures used to conduct
this meta-analysis applied inverse-variance weighted effect sizes11 to account
for differences in sample sizes, thus taking into consideration that studies with
larger sample sizes will yield more accurate estimates of the population parameters than studies with smaller sample sizes. For analysis purposes, the outcome
proportions were transformed to logits.11 When the outcome proportions equaled 0% or 100%, 0.5 was added to both cells (containing frequencies of events and
nonevents) before applying the logit transformation.
Before combining studies in the meta-analysis, we evaluated the presence and
possible causes of heterogeneity in the main outcomes. Because evidence was found
for the presence of heterogeneity in the study outcomes (Q(23)3 = 139.5, P < .001),
subsequent pooled analyses used random-effects methods.
As the prevalence of delayed PTSD was determined in study completers, an
important question was whether study completers were representative of the
whole initial sample with regard to PTSD prevalence. Therefore, we calculated
odds ratios of PTSD prevalence in study completers versus in study dropouts at
the first assessment from studies providing the relevant data and assessed the
pooled effect.
Publication bias—ie, preferential publication of striking findings—was evaluated by Egger’s test of the intercept.12 The underlying notion is that small studies,
which would generally have had larger standard errors, are more likely not to
have been published unless reporting striking findings. The Egger test relies on
a regression approach to evaluate the relationship between standardized effect
(effect size divided by the standard error) and precision (defined as the inverse of
the standard error). With publication bias, smaller studies will skew this relationship, causing the regression intercept to deviate significantly from the origin.
Sensitivity analyses included assessment of the influence of each study on
the overall estimates of delayed PTSD prevalence by recalculating the pooled
outcome proportions with 1 study removed and all others included.
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Meta-Regression Analyses
Meta-regression analyses allow the application of regression techniques to
identify the causes of heterogeneity and assess the amount of variance between
the effect sizes explained by a number of variables of interest.11, 13 We used metaregression to evaluate the influence of 3 groups of variables (ie, those related to
the study methodology, demographic features, and event-related characteristics) on delayed PTSD prevalence. The contribution of every group of variables
to the explained variance was evaluated by calculating the significance of the
change in Cochran’s heterogeneity statistic (Q) for the model. From the final
regression model, we calculated the pooled outcome adjusted for differences in
study methodology, demographic features, and event-related characteristics.
We summarized the variables for use in the meta-regression as follows. Study
methodology: assessment (full interview = 1, questionnaire or screening = 0),
diagnostic criterion (DSM-IV = 1, other = 0), number of assessments, time of the
last PTSD-negative assessment within 6 months after the event, and duration
of the follow-up from the event exposure in months. Demographic features:
Western or non-Western cultural background as defined by Organization for
Economic Cooperation and Development (OECD) membership of the main
country of origin (Western = 1, non-Western = 0), sex (female = 1, male = 0), and
age (sample mean). Event-related characteristics: military combat exposure
(yes = 1, no = 0), civilian war exposure (yes = 1, no = 0), and cumulative PTSD
incidence (cumulative rates of PTSD in study completers across all assessment
points).
We also applied meta-regression while exploring risk of delayed PTSD over
time to adjust for differences in assessment times in studies with more than 1
follow-up assessment beyond 6 months after the event.
Analyses were performed using SPSS software (SPSS Inc, Chicago, Illinois)
with macros provided by Lipsey and Wilson.11

31

Results
Study Selection
We identified 572 potentially relevant studies from the results of the electronic searches. Of these, 397 did not include assessments between 1 and 6 months
after the event and/or a follow-up at least 12 months after the event. In addition,
142 did not specify new onsets and remissions between assessments in study
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completers. Of the remaining 33 eligible studies, 4 studies14–17 appeared to report
about cohorts that were already included and were therefore excluded due to
overlap. Two studies reporting on the same cohort18, 19 were excluded because
the diagnostic instrument used did not assess PTSD according to DSM criteria.
Two other studies reporting on the same cohort20, 21 were excluded because cases
with full and subsyndromal PTSD were not differentiated. Finally, 1 study22 was
excluded because the sample was only partially followed up.
The remaining 24 studies7–10, 23–42 provided data from an aggregate sample
of 6,182 persons in 11 countries. The first assessment took place a mean of 4
months after the event (SD = 1, range: 1–6). The mean duration of follow-up was
25 months (SD = 11, range: 12–60). Summary characteristics of the included
studies are presented in Table 1. A timeline of all individual studies showing
assessment times in relation to the potentially traumatic event under study is
represented in Figure 1. The characteristics of each separate study are listed in
the Supplementary Table.
Table 1. Characteristics of Included Studies (N = 24 Studies)
Variable
Study methodology
Assessment
Diagnostic criterion
Number of assessments
Last assessment ≤ 6 months
Duration of follow-up
Demographic features
Cultural background
Sex
Age (mean)
Event-related characteristics
Type of event
Cumulative PTSD incidence
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Value

Number (%) of studies

Full interview
Questionnaire or screening
DSM-IV
DSM-III(-R)
Cutoff score
2
3 or 4
1 – 2 months
3 – 4 months
5 – 6 months
12 months
13 – 24 months
> 24 months

15
9
6
12
6
17
7
6
10
8
6
10
8

(63)
(38)
(25)
(50)
(25)
(71)
(29)
(25)
(42)
(33)
(25)
(42)
(33)

Western
Non-western
< 50% female
≥ 50% female
< 18 years
> 18 years

20
4
14
10
3
21

(83)
(17)
(58)
(42)
(13)
(88)

Civilian war exposure
Military combat exposure
Other
< 15%
15–35%
> 35%

2
2
20
5
11
8

(8)
(8)
(83)
(21)
(46)
(33)
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Figure 1
Ahmad 1998
Blanchard 1996
Bryant 2002
Carty 2006
Curran 1990
Gillies 2003
Gray 2004
Green 1993
Hauff 1994
Jehel 2003
Johnson 2002
Kangas 2005
Karamustafalioglu 2006
Landolt 2005
Mayou 1997
Mayou 2001
Mollica 2001
North 1997
North 2004
Southwick 1995
Sungur 2001
Tjemsland 1998
Tsai 2007
Zawadzki 2006
Months since event

33

6

12

18

24

30

36

42

48

54

60

Assessment Times of Included Studies

Data Synthesis
Forest plots for random-effects meta-analysis are presented in Figure 2.
Overall, 25.8% (95% CI = 19.7% to 33.0%) of study participants who fulfilled criteria for PTSD following exposure to the event under study were first identified at
follow-up beyond 6 months after the event and were thus considered as having
delayed PTSD.
We evaluated whether study completers were representative of the whole
initial sample with regard to PTSD prevalence at the first assessment. Eighteen
studies7–10, 23–25, 27–30, 33–38, 42 provided the relevant data. The likelihood of participants with PTSD at first assessment to drop out was comparable with the likelihood in participants not so diagnosed (OR = 0.92, 95% CI = 0.74 to 1.15, P = .474).
Therefore, we assumed dropout to be unrelated to PTSD diagnosis.
Evaluation of the possible publication bias suggested its absence regarding
delayed PTSD prevalence (Egger test, t =0.25, P = .404).
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Study
Ahmad 1998
Blanchard 1996
Bryant 2002
Carty 2006
Curran 1990
Gillies 2003
Gray 2004
Green 1993
Hauff 1994
Jehel 2003
Johnson 2002
Kangas 2005
Karamustafalioglu 2006
Landolt 2005
Mayou 1997
Mayou 2001
Mollica 2001
North 1997
North 2004
Southwick 1995
Sungur 2001
Tjemsland 1998
Tsai 2007
Zawadzki 2006
Mean (Unadjusted)
Mean (Adjusted)

%
20.0
9.4
17.9
37.8
14.3
50.0
49.3
83.3
23.1
9.1
50.0
3.8
31.1
31.3
50.0
18.3
26.3
26.1
21.4
33.3
20.5
28.6
8.7
21.7
25.8
24.8

95% CI
2.7
4.0
7.6
23.9
3.6
20.0
41.0
36.9
7.6
1.3
20.0
0.2
25.3
13.6
30.2
13.4
19.5
15.5
12.6
8.4
10.6
13.4
6.5
15.9
19.7
22.6

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

% Weight

69.1
20.7
36.4
54.2
42.7
80.0
57.6
97.7
52.2
43.9
80.0
40.3
37.7
56.7
69.8
24.5
34.4
40.5
34.1
73.2
36.0
50.8
11.7
29.0
33.0
27.2

1.8
4.4
4.3
5.2
2.9
3.2
6.0
1.9
3.4
2.0
3.2
1.2
6.1
4.0
4.7
5.9
5.9
5.2
5.2
2.5
4.8
4.3
6.0
5.9
0% 50% 100%

Proportion of PTSD Cases with Delayed PTSD

We completed sensitivity analyses by recalculating the pooled outcomes for
the sample on multiple occasions with 1 of the studies removed at each iteration.
The sensitivity analyses were especially important because some studies26, 41
included samples that were substantially larger than most of the other studies
and thus may have exerted large effects on the overall effect estimate. These
analyses yielded delayed PTSD prevalence estimates ranging from 24.4% (95%
CI = 19.0% to 30.7%) to 27.5% (95% CI = 22.1% to 33.6%).

Meta-Regression Analyses
The characteristics of the study, demographic features, and event-related
characteristics were entered subsequently into the regression model. Each
subsequent step contributed significantly to the explained variance. In the final
model, the following variables were included: assessment method (full interview
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vs screening), criteria (DSM-IV vs other), number of assessments, time of last
PTSD-negative assessment within 6 months after the event, duration of followup, cultural background (Western vs non-Western), sex, age, type of event (civilian war exposure vs military combat exposure vs exposure to other potentially
traumatic events), and cumulative PTSD incidence. The results are summarized
in Table 2.
Table 2. Metaregression Analysis Relating Study Methodology, Demographic Characteristics,
and Type of Event to Proportion of PTSD Cases with Delayed PTSD (N = 24 Studies)
Step Variable
Step 1 Study methodology
Interview assessment
DSM-IV
Number of assessments
Last assessment ≤ 6 months
Duration of follow-up
Step 2 Demographic features
Western culture
Female sex
Age
Step 3 Event-related characteristics
Civilian war exposure
Military combat exposure
Cumulative PTSD incidence

Total
R²
Q (df)
0.07
1.8(5)

0.37

0.85

14.2(8)

Incremental
ΔR²
ΔQ (df)
0.07
1.8(5)

0.30

118.9***(11) 0.48

B

SE

β

0.43
0.36
-0.22
0.15
0.03

0.33
0.28
0.24
0.09
0.01

0.27
0.25
-0.15
0.38
0.43*

1.55
1.15
-0.02

0.52
0.72
0.01

0.92**
0.35
-0.33

0.57
1.40
-2.18

0.81
0.54
0.70

0.24
0.66**
-0.42**

35

12.4**(3)

104.7***(3)

Abbreviations: R², explained variance; Q, Cochran’s heterogeneity statistic for model; df,
degrees of freedom; B, regression coefficient; SE, standard error; β, standardized regression
coefficient (for the final step)
* p < .05, ** p < .01, *** p < .001

The results of the regression analyses showed that delayed PTSD prevalence
was influenced by duration of follow-up, cultural background, type of event
exposure, and cumulative PTSD incidence. Specifically, the meta-regression
showed that the proportion of PTSD cases with delayed PTSD was larger (1)
when the duration of follow-up was longer, (2) when the cultural background
of the sample was predominantly Western as opposed to non-Western, (3)
when the potentially traumatic exposure was to military combat as opposed to
nonmilitary events, and (4) when cumulative PTSD incidence was lower.
When study methodology, demographic features, and event-related characteristics were adjusted for, 24.8% (95% CI = 22.6% to 27.2%) of PTSD cases were
found to endorse delayed PTSD. The final model explained 85% of the variance

Geert Smid_Proefschrift_v41.indd 35

02-11-11 22:43

Chapter 2

between studies, and the residual heterogeneity was not significant (residual
Q = 20.6, df = 12, P = .057). The adjusted mean delayed PTSD prevalence is also
represented in Figure 2.

Risk of Delayed PTSD in Participants Meeting Subthreshold PTSD
Criteria Initially

36

In order to test the hypothesis that delayed PTSD is most likely to occur in
persons already reporting elevated symptoms, we compared the risk of delayed
PTSD between participants meeting 2 of 3 PTSD symptom criteria initially
(subthreshold PTSD) and those meeting less than 2 criteria. Relevant data were
reported by 4 studies, all concerning samples of accidental injury victims.7–10 Of
participants with initial subthreshold PTSD, 26.2% (95% CI = 8.0% to 59.3%) went
on to develop delayed PTSD. By contrast, of those meeting less than 2 criteria,
only 4.1% (95% CI = 2.5% to 6.7%) developed delayed PTSD. Thus, in line with
expectations, participants with initial subthreshold PTSD were at increased risk
of developing delayed PTSD (OR = 10.7, 95% CI = 2.0 to 58.0, P = .006).

Risk of Delayed PTSD Onset Over Time
Six studies 10, 23, 29, 31, 33, 39 with 2 follow-up assessments beyond 6 months after
the event provided data to establish the risk of delayed PTSD onset at 2 subsequent points in time from event exposure. The number of new event-related
PTSD cases was divided by the total number of study completers that had not
(yet) been diagnosed with PTSD at the previous points. To clarify the relation of
these percentages to the overall outcome, it should be kept in mind that these
proportions have different numerators and denominators; the overall outcome
represents the number of newly identified PTSD cases at 1 or more assessments
beyond 6 months after the event divided by the total number of PTSD cases
detected across all assessments. We adjusted for between-study differences in
assessment times using meta-regression. At a mean of 9 months after the event
(SD = 2, range: 8–14), the risk of delayed onset PTSD in study participants not so
far diagnosed with PTSD was 6.0% (95% CI = 3.1% to 11.2%). At 25 months after
the event (SD = 14, range: 15–60), the risk of delayed-onset PTSD in the remainder of study participants, who up to that point had not met PTSD criteria across
at least 2 previous assessments, was 5.8% (95% CI = 3.3% to 10.0%). As none of the
included studies comprised more than 2 follow-up assessments beyond 6 months
after the event, we were unable to carry out additional analyses concerning the
distribution of risk of delayed PTSD onset over time.
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Discussion
Prevalence of Delayed PTSD
The purpose of this study was to determine the prevalence of delayed PTSD
across prospective studies of trauma-exposed populations. The results of this
meta-analysis show that approximately a quarter of persons exposed to a potentially traumatic event who develop symptoms qualifying for a diagnosis of PTSD
at 1 or more assessments may be considered as having delayed PTSD. We evaluated the possible confounding influence of study dropout, single (large) studies,
and publication bias in separate analyses demonstrating that these potential
confounders were unlikely to play a substantial role. A secondary purpose was
to evaluate factors associated with delayed onset of PTSD. Of the study characteristics, duration of follow-up was associated with higher prevalence of delayed
PTSD. Samples whose cultural background was predominantly Western evinced more delayed PTSD than non-Western samples. Military combat exposure
conferred a higher risk of delayed PTSD compared with exposure to other types
of potentially traumatic events. In samples with low cumulative PTSD incidence,
more delayed PTSD was found.
On subsets of samples providing relevant data, we performed follow-up analyses. In 4 studies of accident victims, delayed PTSD appeared to occur most often
in individuals already reporting elevated symptoms. These results are consistent with a conceptualization of delayed PTSD as representing exacerbations
of prior symptoms. Finally, from 6 studies with 2 follow-up assessments beyond
6 months after the event, we explored the risk of developing delayed PTSD over
time. Six percent of participants without initial PTSD had worsened to meet
criteria for PTSD at around 9 months, and of the remainder, an additional 6%
had declined to the same degree between 9 and a mean of 25 months.
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Study Strengths and Limitations
Our study is unique as it has determined delayed PTSD prevalence following
a range of potentially traumatic events using data from prospective, longitudinal studies only. The study strengths are the systematic literature selection,
the meta-analysis, and the exploration of heterogeneity in outcomes by metaregression analyses.
The limitations of this study should be acknowledged. By choosing to rely
on prospective identification of PTSD onset, some uncertainty about the exact
time of onset remains, unless assessments would have been repeated very
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frequently. Most authors use time of PTSD identification in prospective studies
as a substitute for time of PTSD onset. However, there is the possibility that some
individuals who did not meet criteria at the first measurement point but did at
the second might not have had a delayed onset beyond 6 months, as defined by
the DSM, especially if the first point was early in the interval 1 to 6 months after
the event. In our collection of studies, the average time of first assessment was
4 months after the event, and the average duration of follow-up was 25 months,
so the average time of onset was centered well beyond 6 months after the event.
In order to examine the influence of the time of the PTSD negative assessment
within 6 months after the event on delayed PTSD prevalence, we included
this variable in our meta-regression. This variable did not show a significant
relation with delayed PTSD prevalence. By contrast, duration of follow-up was
significantly related to delayed PTSD prevalence, suggesting that more delayed
PTSD cases might have been detected if the mean duration of follow-up had
been longer. Furthermore, we analyzed 6 studies10, 23, 29, 31, 33, 39 with more than
1 follow-up assessment beyond 6 months after the event. We found that risk
of delayed onset did not decrease between 9 and 25 months after the event.
Extrapolating from these results, there is no obvious reason to assume that risk
of delayed onset would increase steeply proximal to the 9-month mark. This
extrapolation lends further support to the conclusion that this potential limitation is unlikely to have biased our results.
A related issue is the consideration that delayed PTSD might merely reflect
symptom fluctuation rather than representing true progression of symptoms.
We dealt with this issue in 2 ways. If fluctuation were the case, one would have
expected a decrease in the likelihood of identification of apparently delayed
PTSD at later assessments in studies with more than 2 assessments. Therefore,
we included the number of assessment times in our meta-regression. We did not
find a significant relation with delayed PTSD prevalence. Secondly, we reasoned
that absence of symptoms qualifying for a PTSD diagnosis at several assessments before delayed PTSD onset would be suggestive of the existence of a crescendo pattern of PTSD symptoms in delayed PTSD. Therefore, we took a closer
look at studies comprising more than 2 assessments. In all those studies,10, 23, 29,
31, 33, 39 fresh PTSD cases were detected at the third or even fourth assessment.
Moreover, in these studies, the average number of delayed cases detected at the
first or second follow-up assessment beyond 6 months after the event was about
the same.
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Some reported symptoms of PTSD may have been related to events other than
the event under study, for example, to intervening new traumatic events. On the
one hand, this seems unlikely because the authors of the majority of studies7, 8, 23,
26–32, 36, 37, 39–42 explicitly stated that questions about symptoms were specifically
directed to symptoms related to the event under study. In addition, 2 studies
reported that delayed PTSD cases following road traffic accidents were not related to new accidents.33, 34 On the other hand, it may be difficult for study participants to disentangle old and new symptoms. However, as elaborated more in
detail below, intervening events may act as precipitants of delayed PTSD onset,
rather than merely being confounders.
Finally, by choosing to include studies that allowed us to extract crude
numbers of cases, we excluded studies that failed to provide information on new
onsets and remissions between assessments. The exclusion of these studies may
have biased our results.

39

Explaining Delayed PTSD
Explaining delayed PTSD may be facilitated by categorizing associated
factors in relation to the time of the traumatic event exposure into preexistent,
event-related, and post-event factors.

Preexistent factors.
Western cultural background. Unexpectedly, a Western cultural background appeared to be strongly related to delayed PTSD prevalence. The
Taiwanese earthquake survivor study 41 exerted the strongest effects in this
respect, with only 8.7% of PTSD cases being delayed. Our finding supports the
hypothesis by Hough et al43 that ethnocultural factors may potentially affect all
stages in the development of PTSD, influencing its time of onset.43 Speculatively,
non-Western traumatic event survivors may be less likely to harbor expectations
regarding reparative efforts by the authorities compared with Western survivors, which might render them less prone to deception and frustration at later
stages following traumatic event exposure. Related to this is the possibility that
disasters and war may be more unanticipated in the Western world.

Event-related factors.
Military combat exposure. Military combat exposure was found to confer a
high risk of delayed PTSD. This finding is in line with the results of 2 large-scale
cross-sectional studies,44, 45 and the results of the systematic review3 cited previ-
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ously. Thus, considerable evidence exists that delayed onset PTSD may follow
military combat exposure more often than exposure to other types of potentially traumatic events.
Our finding that military combat exposure is associated with delayed PTSD
appears to be consistent with the view that postponement of symptom onset
in delayed PTSD may be adaptive. This view has actually shaped the concept of
delayed PTSD from its origin. Delayed PTSD was included in the initial definition of PTSD in the DSM-III in 1980 to accommodate the syndrome encountered
in Vietnam veterans.46 The onset of symptoms was assumed to be postponed
because a stress reaction in the midst of combat is not adaptive.46 Consistent
with this view is the finding that severe injury as a consequence of traumatic
event exposure appears to be associated with delayed PTSD in both civilian
accidental injury victims8, 47 and soldiers.48
In addition to combat exposure per se, belonging to a military group may
be relevant with regard to explaining delayed PTSD. Initial minimization of
symptoms by military personnel may reflect reluctance to endorse genuine
distress from fear of stigma in the military context. 26 Alternatively, group
membership may initially promote a feeling of safety and thereby foster resilience toward symptoms of PTSD. This effect may subsequently decrease as group
support diminishes over time.
Event-related morbidity. Using cumulative PTSD incidence as a measure of
event-related morbidity, we found that lower cumulative PTSD incidence was
associated with higher rates of delayed PTSD. This remarkable finding suggests
that factors postponing PTSD symptom onset may also promote resilience.
This possibility is consistent with the view outlined previously, highlighting the
adaptive value of delayed symptom onset.

Post-event factors.
Minor waxing and waning of symptoms appears to be an untenable explanation for delayed PTSD, as indicated by a study 26 demonstrating large increases
in reported symptoms in delayed PTSD. In addition, decreases in measures
of social, physical, and emotional functioning were reported to co-occur with
delayed PTSD diagnosis in another study.41
Prodromal symptoms. We found that, in a subsample of studies representative of accidental injury victims, initial subthreshold PTSD cases (characterized
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by meeting 2 of 3 PTSD symptom criteria) were more likely to go on to develop
delayed PTSD than participants meeting less than 2 PTSD criteria initially. This
finding is consistent with previous reports3, 8–10, 49, 50 emphasizing the likelihood
of delayed PTSD cases to endorse prodromal symptoms. The conclusion that
delayed PTSD most often represents progressive addition of more symptoms
over time appears justified. Possibly, prodromal symptoms such as intrusive
memories, increased startle reactions, sleep disturbance, or impaired concentration act to increase allostatic load51 and the risk of PTSD.
41

Secondary gain. Increased symptom reporting over time may be motivated
by secondary gains when compensation claims, disability pensions, or other
forms of reward are at stake. In military populations it has been suggested that
secondary financial gain may play a key role. The US military benefits system,
for example, operates in terms of the maintenance of PTSD years after combat.
One could argue that this practice might impact on the time of onset. In the
same vein, our finding that a Western cultural background is associated with
increased delayed PTSD prevalence might, although speculatively, be related
to the fact that financial rewards may be more likely to be available in Western
countries. In the scientific literature, the emphasis on secondary gain has diminished with increasing attention to the effects of traumatic events.52 We found,
in line with previous findings,3 that the delayed progression of symptoms cannot
be considered rare but is a consistent finding across studies in many different
contexts, which suggests that exaggerated reporting due to a desire for compensation is unlikely to be a major factor. Consistent with this view is our finding of
a relatively low delayed PTSD prevalence (14%) in one litigant sample.24
Intervening events. Intervening stressful life events have been shown to
increase the risk of delayed PTSD.41 Clinically, several individuals with delayed
PTSD appear to have the onset of their symptoms precipitated by a relatively
minor new life event that may have reminded the sufferer of something about
the original trauma. Intervening stressful life events thus appear to be capable
of precipitating delayed PTSD onset.

Clinical and Research Implications
Our study highlights the importance of long-term follow-up of groups at increased risk of developing delayed PTSD following traumatic exposure, particularly
military combatants and individuals reporting elevated PTSD symptoms at
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earlier stages. Our results emphasize the need for long-term availability of specialized mental health care facilities as well as the repeated screening of those
reporting elevated symptoms.
Knowledge of delayed PTSD may contribute to the clinician’s diagnostic accuracy, as the remoteness of the traumatic event in delayed PTSD poses a challenge
to the clinician’s diagnostic capabilities. Educating the patient and his or her
relatives may be important, given the fact that symptom progression may be
upsetting and may seem paradoxical. Subthreshold symptoms of PTSD merit
clinical attention in individuals seeking professional help because they appear
to confer an increased risk of delayed PTSD.
Delayed PTSD highlights the importance of reporting new onsets and remissions between assessments in PTSD research. When only PTSD point prevalence series are analyzed from repeated measurements, the general tendency of
symptom decrease masks symptom increase in a subset of exposed victims. The
total number of persons suffering clinically relevant consequences at some point
following a traumatic event will then be underestimated. In addition, future
researchers investigating PTSD course should attempt to include data on helpseeking behavior and/or mental health service utilization, as these might have
interesting relations with delayed PTSD onset.
Our results support the suggestion by Andrews et al,3 that future DSM editions require a definition of delayed PTSD that explicitly allows for prodromal symptoms. In other words, although the onset of full syndromal PTSD is
delayed in some individuals, we expect subsyndromal PTSD symptoms in those
individuals prior to their meeting full diagnostic criteria. “Delayed onset of
symptoms” should perhaps be reconsidered as “delayed onset of the disorder”
in DSM-V. Such a definition appears to be theoretically more plausible, to reflect
empirical findings more accurately, and to be clinically more useful. In addition,
such a definition facilitates scientific study of the phenomenon. Future studies
are needed that consider possible explanations of delayed PTSD in more detail in
a prospective manner.
Our evidence clearly suggests that delayed PTSD may occur in a subset
of individuals following a potentially traumatic event, particularly military
combatants and individuals reporting elevated PTSD symptoms at earlier
stages. Facilities aiming at preventing and treating long-term event-related
psychopathology should target their efforts toward these groups.
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Abbreviations: CAPS, Clinician Administered PTSD Scale; CIDI-PTSD, Composite International Diagnostic Interview, PTSD Module;
DIS-DS, Diagnostic Interview Schedule, Disaster Supplement; DPRST, Disaster-Related Psychological Screening Test; DSM, Diagnostic
and Statistical Manual of Mental Disorders; GHQ, General Health Questionnaire; HTQ, Harvard Trauma Questionnaire; IES, Impact
of Event Scale; ISS, Injury Severity Score; M, mean; MISS, Mississippi Scale for Combat-Related PTSD; PCLC, PTSD Checklist (Civilian
Version); N.r., not reported; PSE, Present State Examination; PSS, PTSD Symptom Scale; PTSD, posttraumatic stress disorder; PTSD-RI,
PTSD Reaction Index; PTSS-C, Posttraumatic Stress Symptoms for Children; QPTS, Questionnaire of Posttraumatic Stress; SCID,
Structured Clinical Interview for DSM-III-R; SD, standard deviation
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In disaster survivors, the occurrence of mental health problems beyond the
immediate aftermath of the disaster has repeatedly been reported. The aim of
the present study was to evaluate the course of symptoms and mental health
services (MHS) utilization in late-onset posttraumatic stress disorder (PTSD)
four years following a disaster and to examine whether late-onset PTSD can be
explained within a longitudinal framework of PTSD. Residents affected by a fireworks disaster (N=1083) participated in surveys 2-3 weeks (T1), 18 months (T2)
and almost 4 years (T3) following the disaster. PTSD was assessed at T2 and T3.
Participants endorsing disaster-related late-onset PTSD (PTSD at T3 only) were
compared to participants endorsing persistent PTSD (at both T2 and T3), recovered PTSD (at T2 only), and no PTSD using latent growth modeling and multinomial logistic regression. Participants endorsing late-onset PTSD comprised
4% of the total sample. They reported high initial intrusion and avoidance and
experienced progression of avoidance/numbing and hyperarousal symptoms.
They were more likely than all other participants to use MHS at T3. Lateonset PTSD was associated with high education level, severe disaster exposure,
number of reported stressful life events, and perceived lack of social support.
These results suggest that individuals with late-onset PTSD are likely to endorse
prodromal distress, but experience clinically relevant symptom progression
leading to increased MHS utilization. Stressful life events and perceived lack of
social support may contribute to PTSD symptom progression. Foreseeable stressors in the aftermath of a disaster may be a target for secondary prevention of
late-onset PTSD.

Geert Smid_Proefschrift_v41.indd 54

02-11-11 22:43

Late-Onset Posttraumatic Stress Disorder Following a Disaster

The large body of empirical research conducted after disasters in the past
three decades has clearly shown that the occurrence of posttraumatic stress
disorder (PTSD) among persons exposed to these disasters is significant.1
The prevalence of PTSD was found to diverge between 10% to 40% in the first
year after exposure to a disaster.1 However, prospective studies of disaster
survivors2–9 have repeatedly shown that some participants developed disasterrelated PTSD in the long term while not fulfilling the criteria of PTSD at earlier
stages following the disaster. The prevalence of late-onset PTSD varied between
2%9 and 19%8, with follow-up assessments 14 months to 14 years following exposure to the disaster across studies.
Late-onset PTSD has been formally recognized since the inclusion of the
diagnosis of delayed PTSD in the Diagnostic and Statistical Manual of Mental
Disorders, Third Edition (DSM-III) in 1980. This condition should be diagnosed
if the “onset of symptoms is at least 6 months after the stressor.”10, p. 468 However,
several authors,e.g., 11 pointed out ambiguities in the definition of late onset. The
“onset of symptoms” could refer to any initial symptom that might eventually
lead to the disorder, or only to those (additional) symptoms that lead to a crossing of the diagnostic threshold for PTSD. According to the former definition,
the onset of the disorder coincides with the first PTSD symptom (e.g., intrusive
memories). According to the latter definition, the onset of the disorder is when
additional PTSD symptoms emerge leading to a crossing of the diagnostic
threshold. Thus, in contrast to the former, the latter definition allows for prodromal symptoms prior to the onset of late-onset PTSD. Two recent systematic
reviews11,12 have emphasized the likelihood of prodromal symptoms to herald
late-onset PTSD.
Despite the growing literature on late-onset PTSD, the validity of late-onset
PTSD as a diagnostic category remains in question.13 A major limitation of the
available literature is the absence of prospective studies exploring the course
of PTSD symptoms in late-onset PTSD, while including prodromal symptoms.
In addition, the clinical relevance of late-onset PTSD has not been sufficiently
studied. If increases in symptoms associated with late-onset PTSD are substantial, late-onset PTSD may be expected to lead to increases in mental health
services (MHS) utilization, a consequence that has not been investigated before.
The development of late-onset PTSD following exposure to a traumatic event
can be explained using a longitudinal framework, consisting of explanatory
factors that are categorized according to their temporal origin in relation to
the time of exposure to the traumatic event. Thus, pre-existing (e.g., demograp-
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hic), event-related, and post-event explanatory factors can be outlined.12 These
factors may explain late-onset PTSD in one of three ways. First, factors may
increase the risk for PTSD in general, for example, the severity of traumatic event
exposure.14 Second, factors may promote initial adaptation to the traumatic
event and thus explain why symptoms are not full-blown from the start. An
example may be cognitive ability, a pre-existing factor which has been shown
to be a protective factor for PTSD.15 Third, factors may precipitate PTSD onset
despite initial adaptation and thus explain why symptoms increase in number
or severity later on. Examples may include post-event stressors and decreases in
social support. Indeed, post-event stressors, including potentially traumatic and
daily life stressors, such as divorce or separation, marriage, family problems,
problems at work, and unemployment, have been shown to play a central role
in explaining the trajectory of distress over time after a disaster,16 with higher
numbers of reported stressors being associated with a higher risk of PTSD. In
addition, more social support has been shown to lead to less PTSD in the early
postdisaster phase in disaster survivors.17
Previous prospective studies have examined these factors associated with
late-onset PTSD in disaster survivors18,19 and other populations, including road
traffic accident survivors20–22 and military veterans.23,24 For instance, associations of pre-existent and event-related factors with late-onset PTSD were
found consistently across studies, including female gender20,24 and exposure
severity.19,22–24 In addition, military trauma has consistently been shown to be
associated with late-onset PTSD compared with civilian trauma, indicating
the relevance of this concept for research and mental health care with recently
deployed soldiers.11,12,25,26 Furthermore, relevant post-event factors associated
with late-onset PTSD included stressors such as stressful life events (SLE),18
persistent financial and medical problems22 and chronic pain,20 as well as lower
perceived social support.21
In spite of these findings, it is unclear whether these associations also exist in
PTSD with an onset several years following the traumatic stressor. Unfortunately,
duration of follow-up was limited in all of the studies mentioned. Therefore, it
remains to be established that cases of late-onset PTSD several years following
exposure to a disaster can be explained within a longitudinal framework of
PTSD wherein explanatory factors may act either to increase the risk for PTSD
in general, to enhance initial adaptation, or to precipitate PTSD onset later on.
The occurrence of mental health problems beyond the immediate aftermath
of a disaster merits attention of both clinicians and those involved with the plan-
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ning of health care facilities. Insight into late-onset PTSD might provide opportunities for early detection and secondary prevention. In the current study, we
chose the more neutral term ‘late-onset’ instead of ‘delayed’, also to emphasize
our long-term perspective. We will report on a longitudinal examination consisting of three waves of assessments over a period of four years. The aims of this
study were (1) to evaluate course of symptoms in late-onset PTSD as well as
implications of late-onset PTSD for MHS utilization, and (2) to examine whether
late-onset PTSD four years following a disaster can be explained within a longitudinal framework of PTSD. With regard to implications of late-onset PTSD
for MHS utilization, we hypothesized that symptom increase associated with
late-onset PTSD would lead to increased MHS utilization compared with the
other PTSD trajectory groups. With regard to explanatory factors, we hypothesized that severe disaster exposure would be associated with late-onset PTSD,
because it represents a risk factor for PTSD in general. Therefore, we expected
that individuals who develop late-onset PTSD would endorse higher levels of
disaster exposure severity compared to participants who never developed PTSD.
Furthermore, we hypothesized that pre-existing factors that may enhance
initial adaptation to disaster exposure, specifically, cognitive ability associated
with higher education, could explain why symptoms in late-onset PTSD are not
full blown from the start. Thus, we expected individuals who developed late
onset PTSD to demonstrate higher levels of cognitive ability compared to individuals who immediately developed PTSD. Finally, we hypothesized that symptom increase in late-onset PTSD would be precipitated by post-disaster factors,
including lack of social support and SLE.

57

Methods
Participants and Procedures
On 13 May 2000, at 3:30 pm, a major explosion of a fireworks depot occurred in the city of Enschede (152,000 inhabitants), The Netherlands. The explosion resulted in 22 deaths (18 immediate deaths, 3 persons missing and later
presumed dead, and 1 death resulting from injuries after 5 months) and about
1,000 injured residents. Approximately 1,200 residents were forced to relocate
for a period of years because their houses were damaged. The Dutch government declared it a national disaster and decided to launch the comprehensive
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Enschede Fireworks Disaster Study, aimed at covering both the physical and
emotional consequences of the disaster. Additional details about the study have
been reported elsewhere.27,28
The present study is based on a cohort of affected residents of Dutch origin
who participated in three surveys following the disaster and gave their written
informed consent. In brief, participants were recruited through the local media
and letters. All residents directly exposed were invited to participate. At T1 (2-3
weeks after the disaster), 1083 Dutch native residents participated (estimated
response = 33%). Using predisaster and postdisaster data retrieved from residents’ general practitioners, extensive nonresponse analyses were performed29
to examine the magnitude of selection bias on prevalence estimates of selfreported health problems. These analyses revealed that, although women and
those aged 45 to 64 years were somewhat more likely to participate, the prevalence rates of mental health problems at the first survey were not affected by the
nonresponse.29 At T2 (18 months post-disaster), 1077 residents could be asked
to participate (6 were lost to follow-up due to emigration, death, or move to an
unknown address) of whom 861 participated, response = 80%. At T3 (almost 4
years after the disaster), of the 1083 respondents at T1, 1066 residents could be
asked to participate (17 were lost to follow-up due to the aforementioned reasons)
of whom 756 participated, response = 71%. Of these 756 individuals, 94 had not
participated at T2, thus 662 residents (61% of the initial sample) participated on
all three occasions. The study was approved by the Medical Ethics Committee
of The Netherlands Organization for Applied Scientific research (TNO, Leiden).
Participants in the second and third survey received a €12 (U.S. $15.00) gift.

Measures
Demographic and event characteristics, SLE, and MHS utilization.
Participants filled out a questionnaire on demographic characteristics (e.g.,
gender, age, number of education years after primary school) at all assessments.
At T2 and T3, participants were asked about the occurrence of 19 SLE, such as
death of partner, divorce, traffic accidents, threats, sexual abuse and robbery,
using an instrument based on earlier research.30 Response categories included
not at all, 1-2 years ago, 6 months-1 year ago and during past 5 months. For the
present study, we calculated the total number of SLE reported to have occurred
within the past 2 years. The questionnaire at T1 included questions about the
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damage to the participants’ homes. For the present study we made a distinction
between participants who reported total destruction of their homes (1 = total
destruction of participants’ homes) and those who did not report total destruction (0 = no, limited, or severe damage to participants’ homes). We considered
total destruction of one’s home an extraordinary stressor, because of the unique
associated stressors including loss of almost all personal belongings and relocation. Participants reported MHS utilization within the past 12 months. MHS
utilization was coded present if participants reported having visited either (1) a
special aftercare unit, or (2) a mental health care organization, or (3) a private
psychiatrist, psychologist, or psychotherapist.

59

Lack of social support. The Social Support List – Discrepancies (SSL-D)31
assesses perceived discrepancies in social support. The SSL-D comprises 34
descriptions of social support pertaining to emotional support (e.g., item 26:
“Comforting you”), informative support (e.g., item 4: “Making you realize what
others expect from you”), social companionship (e.g. item 19: “Paying you a
friendly visit”), and instrumental support (e.g., item 12; “Lending you small
things or a small amount of money”). Each of the 34 items has a 4-point Likert
scale (1 = I miss it, I would prefer it to happen more often, 2 = I do not miss it, but
would like it to happen more often, 3 = Exactly right, I do not wish it to happen more
or less often, 4 = It happens too often, I wish it would happen less often). Perceived
lack of social support is calculated by first recoding (3 and 4 into 1, and 1 into 3)
and then summing responses,see 31 yielding a total score ranging from 34 to 102,
the higher the score the more the perceived lack of support. The SSL has shown
good construct validity and high reliability.31,32 The SSL-D was administered at
T2 and T3. At all assessment points, the internal consistencies of the SS-D were
excellent (a ≥ .96).
Intrusion and avoidance. The Impact of Event Scale (IES) measures “(…) the
current degree of subjective impact experienced as a result of a specific event”33,
p. 209 by assessing intrusion and avoidance of event-specific memories. As we
could not diagnose PTSD 2-3 weeks post-disaster (T1), distress as measured
by the IES served as an indicator of the possible presence of prodromal PTSD
symptoms at T1. The Dutch version of the Impact of Event Scale (IES)34,35 was
used at T1, T2 and T3. Questions were specifically directed to intrusion and
avoidance related to the disaster. Respondents were asked to rate the items on a
4-point scale according to how often each had occurred in the previous 7 days.
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The 4 points on the scale were 0 (not at all), 1 (rarely), 3 (sometimes), and 5 (often).
At all assessments, the internal consistencies were excellent (a≥ .94).
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PTSD. The self-rating-scale Posttraumatic Stress Disorder (SRS-PTSD)36 was
administered to assess disaster-related PTSD (based on DSM-IV criteria) in
the affected residents in the 4 weeks before T2 and T3. The SRS-PTSD was not
applied at T1 because PTSD by definition can only be diagnosed after 1 month.
Questions about symptoms were specifically directed to symptoms related to
the disaster. Items of reexperiencing (5 items), avoidance/numbing (7 items), and
hyperarousal (5 items) were rated on several 3-point Likert scales (e.g., 1 = not at
all, to 3 = 4 times or more per week and 1 = not at all, to 3 = extremely). Symptoms
were rated present if the item was scored 1 (for some specific items 2) or higher
as recommended by the designers of the instrument.36, p. 47 Participants reporting above threshold levels of reexperiencing symptoms (at least 1 out of 5 items),
avoidance/numbing (at least 3 out of 7 items), and hyperarousal (at least 2 out
of 5 items) were considered to meet criteria for probable PTSD. In a review of
screening instruments for adults at risk of PTSD, Brewin37 concluded that the
SRS-PTSD demonstrated a good balance between sensitivity and specificity,
with high levels of both. Internal consistencies of the SRS-PTSD at T2 and T3
were excellent (a ≥ .89).

Analyses
Analyses were performed using SPSS software (SPSS Inc, Chicago, Illinois)
versions 15.0 (SPSS) and 17.0 (Amos). Based on the presence or absence of PTSD,
according to the SRS-PTSD, at T2 and T3 we distinguished four PTSD trajectory groups among participants completing all assessments: (1) participants
not meeting criteria for PTSD at T2 and T3 [no-PTSD group]; (2) participants
meeting criteria for PTSD at T2 but not at T3 [recovered PTSD group]; (3) participants meeting criteria for PTSD at T3 but not at T2 [late-onset PTSD group];
and (4) participants endorsing PTSD at both T2 and T3 [persistent PTSD group].
Prior to the final analyses, we assessed differences between the sample completing all three assessments and the dropout sample using chi square tests for
categorical variables, and t-tests for continuous variables.
Latent growth modeling (LGM). To evaluate the course of intrusion/avoidance as assessed by the IES as well as reexperiencing, avoidance/numbing, and
hyperarousal symptoms as assessed by the SRS-PTSD, latent growth modeling
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(LGM) was applied. Latent growth models represent a special kind of structural equation models used to analyze the course (“growth”) of characteristics
over time.38 Psychological distress over time may be analyzed using LGM by
calculating the baseline level and linear change of mental symptoms that were
measured on at least two occasions. If symptoms were measured on three or
more occasions, LGM can be used to analyze the shape of change (curvilinear
change) as well.
The intrusion/avoidance model included data from three assessments (T1,
T2 and T3; see Figure 1), allowing modeling of curvilinear change over time.
Curvilinear change may be modeled by leaving one or several factor loadings
freely estimated to reflect the shape of the symptoms trajectory observed in the
data.38 Thus, for the intrusion/avoidance model the curvilinear change factor
loading to the 3-weeks (T1) indicator equaled 0 to define the baseline level. A
factor loading fixed to 1 was attached to the 18-months (T2) indicator to capture
the initial change from 3 weeks to 18 months. The remaining factor loading
was freely estimated. To capture the change over 4 years, the same model was
estimated with the factor loading to the 4-years indicator (T3) fixed to 1 and the
factor loading to the 18-months indicator (T2) freely estimated (see Figure 1).
Models of reexperiencing, avoidance/numbing, and hyperarousal symptoms
included data from two assessments (T2 and T3; see Figure 2). Two latent factors
were specified: baseline level, with all factor loadings fixed to 1, and linear
change, with factor loadings of 0 to define the baseline (18-month) level and 1
to capture the passage of time (4 years) since the disaster. The residual variances associated with the two indicators (e1 and e2, see Figure 2) were fixed to 0,
consistent with previous recommendations for two-factor latent growth models
with just two assessments,38 to enable the model to be identified.
In order to examine differences in (curvi)linear trends between the four
PTSD trajectory groups, we created multiple indicators, multiple cause (MIMIC)
models by adding PTSD trajectory groups as predictor variables to the change
models. MIMIC models can be used as an alternative to multiple group models
if small sample size limits the ability to analyze multiple group models. 39
Specifically, we added no PTSD, recovered PTSD, and persistent PTSD as a series
of dummy coded binary covariates with paths to both baseline level and linear
change (see Figures 1 and 2). This way the late-onset PTSD group became the
reference group to which baseline level and linear change in the other groups
were compared. Unstandardized regression weights in the covariates indicated
mean differences in baseline level or linear change between the late-onset group
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and the recovered, persistent, or no PTSD groups. Significant weights in the
covariates were indicative of significant differences in baseline level or linear
change between the reference group and the other PTSD group. We calculated
estimates of baseline level and linear change in the persistent, recovered, and no
PTSD groups using the same model with the persistent, recovered, and no PTSD
group subsequently as reference group and the other groups as covariates in the
model.
To increase parsimony of the intrusion/avoidance MIMIC model, we assumed
that differences between PTSD trajectory groups would only involve baseline
level and curvilinear change of intrusion/avoidance. We assumed that the
shape of change of intrusion/avoidance over time (if present), specifically, the
percentage of overall change between T1 and T3 that occurred between T1 and
T2, would be equal across PTSD trajectory groups. Therefore, we did not specify
direct effects of predictors (PTSD trajectory groups) on indicators, thus imposing overidentifying restrictions on our model. We calculated model fit indices
(see Table 2), including the discrepancy chi-square (χ²), root mean square error
of approximation (RMSEA), comparative fit index (CFI), non-normed fit index
(NNFI), and Akaike Information Criterion (AIC) to assess the validity of these
overidentifying restrictions.
The MIMIC models of reexperiencing, avoidance/numbing, and hyperarousal symptoms included data from only two assessments. Because these models
contained fewer observations, fewer relations could be examined, and thus it
was not possible to specify overidentifying restrictions. As a result, these models
were just-identified (df=0). The model fit of a just-identified model cannot be
assessed, by definition, because a just-identified model has no overidentifying
restrictions, and model fit indices only assess the validity of overidentifying
restrictions.40
To test robustness of the maximum likelihood (ML) estimation method
against normality violations in our data, we applied bootstrapping (2000 iterations, using data from complete cases only). We calculated differences between ML
and bootstrap estimates and confidence intervals and found these differences to
be negligible. We used Bollen-Stine bootstrap41 to examine how non-normality
affected the ML χ² statistic and found that the Bollen-Stine p-value and asymptotic p-value were very close. We therefore chose to handle missing data using
the full information ML (FIML) procedure and to present ML estimates. FIML is
a way of handling missing data that is superior to listwise deletion of incomplete
cases, yielding unbiased estimates in simulation studies.42
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Regression analyses. Associations between PTSD trajectory group
membership and MHS utilization were analyzed using logistic regressions. In
order to examine the influence of variables hypothesized to be causally related
to late-onset PTSD, we created a multinomial regression model with the four
trajectories as dependent variable. These analyses produced odds ratios and 95%
confidence intervals for the associations of each variable adjusted for the influence of all other variables. Cases with missing values in any multinomial regression model variable (N=33 of 636 who provided sufficient data to establish PTSD
status at both T2 and T3) were excluded from the analysis.
We screened the data for absence of multicollinearity by calculating tolerance
and variance inflation factor (VIF) values. No indication of multicollinearity
was found (tolerance≥0.65, VIF≤1.54). We checked for outliers and influential
observations following previous recommendations43 by creating a set of binary
dependent variables from the polytomous dependent variable. We then run
separate logistic regression models in order to calculate deviance residuals
and leverage values associated with each case.43 The sample did not include
cases with extreme residuals that were less than -3 or greater than 3. We closely
examined influential observations as indicated by relatively high leverage
values. We concluded that these cases did not appear to indicate misspecification of the model.
The overall effect of each independent variable on PTSD trajectory group
membership was assessed using likelihood ratio tests. We evaluated model fit
using the model chi-square and pseudo-R squared (Nagelkerke).

63

Results
Attrition and Prevalence of PTSD Trajectories
Female participants were more likely than male participants to complete all
assessments (57.1 versus 47.5%, χ²(1) =9.4, p=.002). Participants completing all
assessments did not differ from those who did not complete the second and/or
third assessments with regard to age, education, damage to the house, intrusion/avoidance at T1, or any variables assessed at T2. However, participants who
dropped out following the second assessment showed a trend to report less MHS
utilization in the year before T2 (20.5 versus 27.6%, χ²(1)=3.8, p=.051).
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Of the 662 participants who responded on all three occasions, 636 provided
sufficient data on the SRS-PTSD to establish PTSD status at both 18 months and
4 years post disaster. Of those, 110 (17.3%) met criteria for PTSD according to the
SRS-PTSD at either or both assessments. Late-onset PTSD at 4 years was found
in 24 participants (3.8% of the total sample, 21.8% of those meeting criteria for
PTSD at either or both assessments). Of the participants, 47 met criteria for recovered PTSD (7.4% of the total sample), while 39 participants endorsed persistent
PTSD (6.1% of the total sample). The remaining 526 participants (82.7%) did not
meet criteria for PTSD at any assessment. Descriptive characteristics of the four
PTSD trajectory groups are shown in Table 1.
Table 1. Descriptive Analyses
No PTSD (n=526) Recovered PTSD Late-Onset PTSD Persistent PTSD
(n=47)
(n=24)
(n=39)
N/M (%/SD) N/M (%/SD) N/M (%/SD) N/M (%/SD)
Female Sex
293
(55.7)
29
(61.7)
18
(75.0)
25
(64.1)
Age
47.2
(14.4)
49.2
(12.2)
44.5
(17.1)
50.8
(15.8)
Education
7.0
(3.7)
6.1
(4.5)
8.4
(3.7)
4.9
(3.3)
Total Destruction of Home
87
(16.5)
15
(31.9)
10
(41.7)
11
(28.2)
18 Months Variables
Stressful Life Events
0.5
(0.8)
0.6
(0.8)
0.7
(0.8)
0.8
(1.2)
Lack of Social Support
45.5
(12.0)
52.5
(15.4)
57.6
(15.5)
63.3
(20.1)
MHS Utilization
109
(21.5)
24
(55.8)
11
(45.8)
24
(63.2)
4 Years Variables
Stressful Life Events
0.6
(0.9)
0.4
(0.9)
0.9
(1.3)
0.8
(1.0)
Lack of Social Support
45.3
(12.1)
48
(14.1)
59.4
(15.9)
63.1
(19.0)
MHS Utilization
66
(12.7)
15
(32.6)
16
(66.7)
14
(35.9)

Note. N and percentages are reported for categorical variables, means and SDs are reported
for continuous variables. N are reported without decimal places.
MHS: mental health services

Course of Symptoms in PTSD Trajectory Groups
Table 2 displays LGM results evaluating baseline levels and change over time
in intrusion/avoidance as well as reexperiencing, avoidance/numbing, and
hyperarousal symptoms across the four PTSD trajectory groups. In Figures 1
and 2, the path diagrams of the intrusion/avoidance and avoidance/numbing
models are represented. Path diagrams of the reexperiencing and hyperarousal
models are not shown because they were identical to the avoidance/numbing
model (for the parameter estimates, see Table 2). Model fit indices are shown in
Table 2 as well as Figures 1 and 2. These indicated adequate fit for the intrusion/
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avoidance model. For the reexperiencing, avoidance/numbing, and hyperarousal models model fit was perfect since these models were just-identified.
As shown in Table 2, intrusion/avoidance showed an initial steep symptom
decrease from 3 weeks to 18 months, followed by a less steep decrease from 18
months to 4 years. Specifically, 71% of the symptom decrease took place within
the first 18 months, and the remaining 29% between 18 months and 4 years.
Baseline levels of intrusion/avoidance were equally high across the recovered,
late-onset, and persistent PTSD groups and higher than the baseline level in the
no PTSD group (see Table 2). The late-onset group did not differ from the persistent and recovered PTSD groups with regard to curvilinear change in intrusion/
avoidance. Intrusion and avoidance nevertheless remained high across the
4-year follow-up in the late-onset and persistent PTSD groups.
The mean number of DSM-IV reexperiencing symptoms, avoidance/numbing
symptoms, and hyperarousal symptoms in the late-onset PTSD group at baseline (18 months) as well as the change in number of symptoms from 18 months
to 4 years according to our LGM is shown in Table 2 as well. Within the lateonset PTSD group, a significant increase was found in the number of avoidance/
numbing and hyperarousal symptoms between 18 months and 4 years post
disaster. In contrast, the number of reexperiencing symptoms did not change
over time in this group (see Table 2).
The differences in number of DSM-IV reexperiencing, avoidance/numbing,
and hyperarousal symptoms between the recovered, persistent, and no PTSD
groups and the late-onset PTSD group according to our LGM are also shown
in Table 2. Avoidance/numbing and hyperarousal symptoms differed in both
baseline levels and linear change between late-onset PTSD and other PTSD
trajectory groups. Specifically, baseline levels were lower in the no PTSD group,
and higher in the persistent and recovered PTSD groups. Linear change results
indicated a decline across the recovered and no PTSD groups, and no change in
the persistent PTSD group. The baseline level of reexperiencing symptoms did
not differ between the late-onset and recovered PTSD groups, but was lower in
the persistent PTSD group and higher in the persistent PTSD group. As shown
in Table 2, linear change in reexperiencing symptoms did not differ between the
late-onset and persistent PTSD groups. By contrast, reexperiencing symptoms
showed a significantly larger decline in the recovered and no PTSD groups than
in the late-onset PTSD group.
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(31.49 – 33.83)
(-17.39 – -14.91)
(-23.99 – -21.42)
(1.27 – 1.48)
(-0.65 – -0.44)

(0.85 – 0.98)
(-0.31 – -0.16)
(0.84 – 1.01)
(-0.32 – -0.15)

32.66***a
-16.15***a
-22.71***a
1.37***a
-0.55***a

0.91***a
-0.24***a
0.92***a
-0.23***a

3.20***b
-1.40***b

3.29***b
-1.78***b

3.09***bc
-1.53***b

(2.88 – 3.51)
(-1.69 – -1.11)

(3.05 – 3.53)
(-2.04 – -1.51)

(2.70 – 3.49)
(-1.90 – -1.15)

-19.89***ab (-24.74 – -15.05)

46.28***b (41.66 – 50.89)
-14.15***ab (-17.67 – -10.63)

Recovered PTSD (n=47)
Mean
(95% CI)

2.42***c
0.53*c

1.57***c
1.84***c

2.76***b
0.16c

(1.97 – 2.86)
(0.12 – 0.94)

(1.22 – 1.92)
(1.47 – 2.21)

(2.20 – 3.31)
(-0.37 – 0.68)

-11.92***bc (-18.73 – -5.11)

46.81***b (40.30 – 53.32)
-8.48***bc (-13.34 – -3.62)

Late-Onset PTSD (n=24)
Mean
(95% CI)

3.51***b
-0.12a

3.78***d
0.00a

3.62***c
-0.10c

-6.89**c

(3.17 – 3.85)
(-0.44 – 0.20)

(3.52 – 4.05)
(-0.28 – 0.29)

(3.20 – 4.05)
(-0.51 – 0.30)

(-12.13 – -1.66)

49.88***b (44.91 – 54.86)
-4.90**c
(-8.63 – -1.17)

Persistent PTSD (n=39)
Mean
(95% CI)

Note. CI: confidence interval
1 χ ²(3)=15.23, p=.00, RMSEA=.06, CFI≥.99, NNFI≥.91, AIC=63.23. (CFI and NNFI were calculated using the independence model as baseline
model.)
2 χ ²(0)=0, CFI=1.00
abc Groups with the same superscripts do not differ in means (p≥.05)
*p<.05, **p<.01, ***p<.001

Intrusion/Avoidance1
Baseline (3-wk.) level
Initial change (3 wks.–
18mos.)
Overall change (3 wks.–
4yrs.)
Reexperiencing Symptoms2
Baseline (18-mo.) level
Linear change (18 mos.–
4yrs.)
Avoidance/Numbing
Symptoms2
Baseline (18-mo.) level
Linear change (18 mos.–
4yrs.)
Hyperarousal Symptoms2
Baseline (18-mo.) level
Linear change (18 mos.–
4yrs.)

No PTSD (n=526)
Mean
(95% CI)

Table 2. LGM of Intrusion/Avoidance And PTSD Symptoms in Late-Onset PTSD And Differences With No, Recovered, And Persistent PTSD
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Figure 1
e1

e2

e3

0

0

T1

T2

1

T3

1

e4

Curvilinear
Change

-.53

No PTSD

e5

0

Baseline Level
(3 weeks)

-14.15

1

.71
1

46.81

0

67

-11.9 2

-7.97
5.03
3.07

-10.78

Recovered
PTSD

Persistent
PTSD

Curvilinear Growth Model of Intrusion/Avoidance with Late-Onset PTSD Group as Reference
Group. For the model: discrepancy χ ²(3)=15.23, p=.00, RMSEA=.06, CFI=.99, NNFI=.95,
AIC=63.23. Unobserved variables are represented as ellipses, observed variables as rectangles. Paths are shown with unstandardized regression weights; endogenous variables are
shown with intercepts. Fixed parameters are shown without decimal places. Curvilinear
change represents overall change from baseline to 4 years. The freely estimated factor
loading is shown in bold. Its value indicates that 71% of overall change took place between
T1 and T2, the remainder between T2 and T3.
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Figure 2
0

0

e1

e2
0

0

T2

68

T3

1

e3

1
1

1.57

Baseline Level
(18 months)

Linear Change

1.72

1.84

-3.62

-.66

-1.84
2.21

-2.08

No PTSD

e4

0

Recovered
PTSD

Persistent
PTSD

Linear Growth Model of Avoidance/Numbing with Late-Onset PTSD Group as Reference Group.
For the model: discrepancy χ ²(0)=0, CFI=1.00. Unobserved variables are represented as
ellipses, observed variables as rectangles. Paths are shown with unstandardized regression weights; endogenous variables are shown with intercepts. Fixed parameters are shown
without decimal places. Error variances e1 and e2 were fixed at zero to enable the model to
be identified (see text for additional details).

Associations of MHS Utilization With Late-Onset PTSD
Table 3 shows unadjusted odds ratios relating late-onset PTSD to MHS utilization 18 months and 4 years post disaster with the other PTSD trajectory groups
as reference groups. At 18 months, MHS utilization during the past 12 months
was higher in the late-onset PTSD group than the no PTSD group. However, at 4
years, MHS utilization during the past 12 months in the late-onset PTSD groups
was higher than in all other PTSD trajectory groups, with as much as two-thirds
of participants endorsing late-onset PTSD using MHS (see Table 1).
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Table 3. Comparison of MHS Utilization Between Late-Onset, Persistent, Recovered, and No
PTSD Groups
MHS Utilization at 18 Months
MHS Utilization at 4 Years

OR (95% CI) for Late-Onset PTSD (n=24) Relative To
χ²(3)
No PTSD (n=526)
Recovered PTSD (n=47) Persistent PTSD (n=39)
3.10** (1.35 – 7.11) 0.67
(0.25 – 1.83) 0.49 (0.17 – 1.39)
49.6***
13.73*** (5.65 – 33.33) 4.13 ** (1.45 – 11.80) 3.57 * (1.22 – 10.43) 50.8***

*p<.05, **p<.01, ***p<.001

Explanatory Variables Associated With Late-Onset PTSD
Table 4 shows specific associations between pre-existent, trauma-related, and
post-event variables and late-onset PTSD. Participants with higher education
were more likely to belong to the late-onset PTSD group than to the persistent
PTSD group. In addition, a statistical trend (p<.10) existed for education level
to be higher in the late-onset group compared with the recovered and no PTSD
groups. Total destruction of participants’ homes was reported more often in
the late-onset PTSD group than in the no PTSD group. In addition, a statistical
trend existed for total destruction of participants’ homes to be reported more
frequently in the late-onset group than in the persistent and recovered PTSD
groups. Stressful events preceding the 4-year assessment were reported more
frequently in participants endorsing late-onset PTSD compared with those
endorsing no PTSD or recovered PTSD. Likewise, at 4 years, greater lack of social
support was associated with late-onset PTSD compared with no PTSD and recovered PTSD.
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Table 4. Multinomial Regression Analysis Relating Late-Onset PTSD to Pre-Existent, TraumaRelated, and Post-Event Variables
Female Sex
Age
Education
Total Destruction of Home
18 Months Variables
Stressful Life Events
Lack of Social Support
4 Years Variables
Stressful Life Events
Lack of Social Support

Adjusted OR (95% CI) for Late-Onset PTSD (n=23) Relative To
χ²(3)
No PTSD (n=499)
Recovered PTSD (n=44) Persistent PTSD (n=37)
2.16
(0.77 – 6.08)
1.74 (0.53 – 5.65)
1.85 (0.54 – 6.32) 2.64
1.00
(0.96 – 1.04)
0.99 (0.95 – 1.04)
1.00 (0.96 – 1.04) 0.22
1.12·
(0.99 – 1.26)
1.15· (0.99 – 1.33)
1.28** (1.09 – 1.51) 10.07*
9.40*** (3.09 – 28.62) 3.68· (0.95 – 14.25) 3.91· (0.90 – 17.10) 15.36**
1.00
1.02

(0.67 – 1.51)
(0.99 – 1.06)

0.98
0.99

(0.61 – 1.57)
(0.95 – 1.03)

0.91
0.99

(0.57 – 1.45)
(0.95 – 1.03)

0.42
12.57**

1.52*
1.06**

(1.08 – 2.15)
(1.02 – 1.10)

1.54* (1.01 – 2.36)
1.06** (1.02 – 1.10)

1.04
1.00

(0.69 – 1.57) 10.92*
(0.96 – 1.04) 23.81***

Note. Adjusted odds ratios and 95% confidence intervals are displayed for the late-onset
PTSD group with the other groups as reference groups. For the model: χ²(24)=130.07, p<.001;
pseudo R²=0.27.
·p<.10, *p<.05, **p<.01, ***p<.001

Geert Smid_Proefschrift_v41.indd 69

02-11-11 22:43

Chapter 3

Discussion

70

In our sample of residents exposed to a large-scale disaster, we found lateonset PTSD to occur in 4% of study participants 4 years later, equaling 22% of
those meeting criteria for PTSD at 18 months and/or 4 years post disaster. Lateonset PTSD clearly occurred in participants already reporting high levels of
initial intrusion and avoidance. It resulted from progression of hyperarousal and
especially avoidance/numbing symptoms. Furthermore, between 3 and 4 years
post disaster, the majority (67%) of participants endorsing late-onset PTSD used
mental health services (MHS). The likelihood of MHS utilization in participants
endorsing late-onset PTSD was considerably higher compared with the other
PTSD trajectory groups. Finally, our study showed that late-onset PTSD 4 years
following a disaster was associated with severe disaster exposure, higher education, and post-disaster factors, including lack of social support and stressful life
events (SLE).

Course of Symptoms and MHS Utilization in Late-Onset PTSD
Participants endorsing late-onset PTSD were characterized by high levels of
intrusion and avoidance throughout these four years. Intrusion and avoidance
represent core dimensions in the process of adaptation to trauma and have been
found to mediate between exposure to trauma and symptom development.44
Our results confirm previous findings suggesting that late-onset PTSD is unlikely to occur following a symptom-free period.11,12
Another important finding in our study concerns the role of avoidance/
numbing and hyperarousal symptoms in late-onset PTSD. The mean number of
endorsed avoidance/numbing symptoms more than doubled in the late-onset
PTSD group. The increase in hyperarousal symptoms was also significant. The
role of avoidance/numbing and hyperarousal in the development of late-onset
PTSD may in part be related to the diagnostic criteria for PTSD. For a diagnosis
of PTSD, an individual needs to endorse one reexperiencing symptom, while
endorsement of three avoidance/numbing symptoms and two hyperarousal
symptoms is needed to meet criteria.
The interplay between the initial elevations of intrusion and avoidance and
the later increase in hyperarousal and avoidance/numbing symptoms may be
explained from a cognitive perspective. According to Ehlers and Clark’s cognitive model of PTSD,45 negative interpretations of memories of the traumatic
event or of the ensuing posttraumatic symptoms may exacerbate distress. Our

Geert Smid_Proefschrift_v41.indd 70

02-11-11 22:43

Late-Onset Posttraumatic Stress Disorder Following a Disaster

results suggest that, although disaster-related intrusive memories do not increase in frequency in late-onset PTSD, the distress related to these memories does
increase, as manifested by increases in avoidance/numbing and hyperarousal
symptoms over time. Increases in distress over time may thus be related to
increasingly negative interpretations, for example, because some later stressful
event (see discussion of SLE below) gives the original trauma or its sequelae a
much more threatening meaning.45 However, as we did not directly examine
these relations, our interpretations are tentative. It must be noted that we did
not investigate the possible role of early hyperarousal symptoms. Previous
research has suggested that hyperarousal symptoms one and six months following injury may be predictive of the one-year course of PTSD symptoms.46
The high likelihood of MHS utilization in participants endorsing late-onset
PTSD 4 years after the disaster compared with participants endorsing persistent,
recovered, or no PTSD suggests that symptom progression in late-onset PTSD is
clinically relevant. Our findings indicate that MHS utilization frequency increased from 18 months to 4 years in the late onset PTSD group and/or that MHS
utilization frequency decreased from 18 months to 4 years in the other PTSD
groups. Thus, our results show that many disaster survivors who experience an
increase of posttraumatic distress several years following disaster exposure are
inclined to use or continue using mental health services. This finding, which has
not been reported previously, has important implications. The concept of lateonset PTSD has received criticism because presentations have been explained
in terms of delayed help-seeking rather than late onset.13 The finding of an
association between late onset and help seeking does not support this critique,
but on the contrary argues in favor of the concept by demonstrating its clinical
relevance. Clinical implications of this finding are detailed below.
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Explaining Late-Onset PTSD
Participants endorsing late-onset PTSD tended to be higher educated than
those endorsing persistent PTSD. This finding is remarkable, because low education and low intelligence are in general associated with a higher frequency
of PTSD.14 Cognitive ability may promote initial adaptation to the traumatic
event15 and thereby diminish initial symptom severity. Thus, as hypothesized,
higher education may explain why symptoms are not full blown from the start
in late-onset PTSD. However, not supporting our hypothesis, there was no significant difference in education level between the late-onset and recovered PTSD
groups.
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As expected, we found an association between total destruction of participants’ homes and late-onset PTSD. This finding appears to be consistent with
the view that actually shaped the concept of late-onset PTSD from its origin and
that implies that postponement of symptom onset in late-onset PTSD may be
adaptive. Late-onset PTSD was included in the initial definition of PTSD in the
DSM in 1980 to accommodate the syndrome encountered in Vietnam veterans.47
The onset of symptoms was assumed to be postponed or delayed because a stress
reaction in the midst of combat is not adaptive.47 In line with this view, military
trauma has frequently been shown to be more associated with late-onset PTSD
compared with civilian trauma.11,12,25,26 An alternative explanation involves the
possibility that those who experienced total destruction of their homes were
provided with more resources and help initially following the disaster, versus
those who did not experience total home destruction. This may have mitigated
PTSD symptoms initially.
The late-onset PTSD group and persistent PTSD group reported more lifeevents in the year preceding the final survey than did participants without PTSD.
This is consistent with previous findings in disaster survivors.18 It must be noted
that SLE in our study were reported retrospectively. Therefore, distress related to
PTSD symptoms may have influenced reporting of stressful events. However, at
18 months, reported SLE were not associated with PTSD status, and in an earlier
study no differences in SLE were found between the current study sample and
a matched nonexposed comparison group.27 Thus, memory bias appears not to
have exerted large effects in our study. The concept of sensitization to stress as
well as Conservation of Resources theory can explain our finding that late-onset
PTSD is at the same time associated with severe trauma exposure and later SLE.
Repeated exposure to SLE may temporarily enhance an individual’s reactivity to
stress, a process that has been termed sensitization to stress.48,49 The early stressor appears to reduce the threshold at which later stressors precipitate a psychological stress response.50 Thus, as a result of severe disaster exposure individuals
may have become sensitized for the effects of subsequent SLE. Conservation of
Resources theory states that people strive to retain, protect, and build resources
and that what constitutes a stressor to them is the potential or actual loss of
these resources.51 According to this theory, resource loss is disproportionally
more salient than resource gain. Therefore, those who already lack resources, for
example disaster survivors whose house had been destroyed, are more vulnerable to resource loss.52
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Late-onset PTSD has also a social dimension. The association of this disturbance with low perceived social support is consistent with previous findings in
road traffic accident survivors,21 although the association was not apparent in a
previous study in WTC disaster survivors.18 An association of PTSD, not specifically late-onset PTSD, with low perceived social support has been established
in two meta-analyses.14,53 The causal direction of this association was found to
change over time following a disaster.17 Specifically, more social support led to
less PTSD in the earlier postdisaster phase, and more PTSD led to less social
support at around two years after the disaster. Most likely, lack of social support
may contribute to symptom onset or increase, and persistent symptoms of PTSD
(e.g., hyperarousal) may lead to a further deterioration of social relationships.
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Study Strengths and Limitations
Strengths of the current study include the large sample, the long-term followup, and the prospective design. As we did not rely on retrospective evaluation of
course of symptoms over time, our findings are not prone to effects of memory
bias.54
There are also some limitations to this study. First, because we did not assess
PTSD between 1 month and 18 months following the disaster, some late-onset
PTSD cases may have met criteria for PTSD at some point during this interval.
However, in a recent meta-analysis12 incidence of late-onset PTSD did not decrease over time during the first two years following a traumatic event. Indeed, in
a retrospective study of late-onset PTSD in military veterans, median time of
PTSD onset was 31 months following the target trauma.55 Consequently, lateonset PTSD identified at 4 years in our study is most likely to have resulted from
additional symptoms emerging during the interval between 18 months and 4
years following the disaster. The precision of our reexperiencing, avoidance/
numbing, and hyperarousal model change parameters may have been limited
because only two PTSD assessments were available for the analyses. For more
precise estimates, future research with more frequent assessments is warranted.
Second, a research diagnosis of PTSD using questionnaire measures may not
be equivalent to a diagnosis established by clinical interview. Given the large
sample size, repeated interviews were hardly feasible. Also, in a meta-analysis,12
prevalence of late-onset PTSD did not differ between prospective studies using
interview as compared to questionnaire diagnoses of PTSD.
Third, attrition in our study represents another potential limitation. Given
frequently high rates of attrition in disaster research,56,57 our completion rates
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are acceptable. More importantly, symptoms of intrusion/avoidance or PTSD at
the initial assessments did not predict attrition.
Fourth, our findings with regard to SLE and MHS utilization may be limited
because the assessment time frames of these variables did not exactly match
the timing of our study assessments. Our assessment time frames were chosen
to maximize the likelihood of including relevant occurrences (of SLE and MHS
utilization), while at the same time minimizing the risk of inaccurate responses due to remoteness and memory bias. However, there is the possibility that
new traumatic events occurred during occasions between follow up periods.
Therefore, it must be noted that additional traumas not captured by the SLE
measure are possible confounds in explaining late onset PTSD, due to the time
periods that were used.
Finally, the sample size of the late-onset PTSD group was relatively small.
Although we identified a number of significant relationships, additional associations might have emerged with larger samples.

Clinical and Research Implications
Late-onset PTSD highlights the necessity of longitudinal analysis in PTSD
research. If only serial PTSD point prevalence rates are analyzed from repeated
measurements, the general tendency of symptom decrease will mask symptom increase in a subset of exposed participants.cf. 58 By contrast, longitudinal
analysis of PTSD trajectories yields a more reliable estimate of the total number
of persons suffering from clinically relevant symptoms related to a traumatic
event.
Our results also suggest that the absence of a PTSD diagnosis in the immediate aftermath of a disaster does not preclude event-related psychopathology, i.e.
PTSD, in the long term. Disaster survivors may be reassured that progression of
PTSD symptoms is the exception to the rule and may be most likely to occur in
those already endorsing elevated symptoms. Nevertheless, in mental health care
settings sub-threshold symptoms of PTSD merit clinical attention because they
may progress to full-blown PTSD. Clinicians should realize that some disaster
victims seeking mental health care at later stages following a disaster may have
experienced progression of symptoms of avoidance/numbing and hyperarousal.
Educating the patient and his or her relatives may be important, given the fact
that symptom progression may be upsetting and appears paradoxical.
Following major disasters, various governmental agencies, offices of public
and mental health, victims services, school systems, universities, media, and
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various community-based and nongovernmental organizations may all seek
to play a role in the recovery effort. Interagency cooperation and coordination
are extremely important elements of the mental health response.59 Because SLE
following disaster exposure are associated with late-onset PTSD, foreseeable
stressors in the aftermath of a disaster may be a target for secondary prevention
of late-onset PTSD. Agencies should therefore focus their efforts on facilitating
and supporting restorative activities in order to counteract or prevent these
stressors.
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Following resettlement in Western countries, unaccompanied refugee minors
(URM) are at risk of developing posttraumatic stress disorder (PTSD). It is
unclear to what extent PTSD in this group may become manifest at later stages
following resettlement and which factors are associated with late onset. We
examined data from URM collected one (T1) and two years (T2) following resettlement for differences between groups with no PTSD, PTSD at T1, and late-onset
PTSD (at T2 only) using multinomial regression and path analysis. Of the minors
completing both assessments (N=554), 223 (40%) met criteria for PTSD at T1, and
in addition, 88 (16%) endorsed late-onset PTSD. Late-onset PTSD was associated
with traumatic event exposure, older age, and low education. In the late-onset
PTSD group, the predictive effects of traumatic event exposure on symptom
severity at T2 were fully mediated by depression and anxiety symptoms at
T1. These results suggest that late-onset PTSD is a clinically relevant problem
among URM that may be heralded by early depression and anxiety symptoms.
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According to the Convention on the Rights of the Child,1 states carry the
responsibility to promote the psychological recovery of child victims of armed
conflicts, torture, or abuse. Unaccompanied refugee minors (URM; hereafter
also referred to as refugee minors or simply minors) have been separated from
both parents and other relatives and are at the time of their asylum application not being cared for by an adult who, by law or custom, is responsible for
doing so.2 In 21 European countries, 63,500 unaccompanied minors applied for
asylum during 2000-2003, most of them originating from war-torn countries.
The Netherlands received the largest number of unaccompanied minors seeking
asylum in Europe, followed by the United Kingdom and Austria.2
Refugee minors have often repeatedly been exposed to potentially traumatic
experiences and have suffered personal losses, including loss of home, belongings, friends and family.3,4 They need to adapt to a new culture, have limited
access to resources, and their future is surrounded by great uncertainty. 5
Furthermore, accomplishment of developmental tasks (e.g. identity formation) may be impeded by the effects of traumatic experiences as well as lack of
support and guidance.6 Refugee minors are therefore at increased risk of suffering severe distress.7 Knowledge regarding onset and causes of psychological
distress is essential for providing care to this vulnerable group in order to enable
early detection, secondary prevention, and treatment.
In refugees following resettlement in western countries, posttraumatic stress
disorder (PTSD) is probably the most prevalent serious mental disorder in adults
as well as children and adolescents.8 In a landmark study of Cambodian adolescents who survived the Pol Pot concentration camps, late-onset PTSD was found
as late as 14 years following resettlement.9 According to the Diagnostic and
Statistical Manual of Mental Disorders (DSM),10 if the “onset of symptoms is at
least six months after the stressor” in an individual endorsing PTSD, a diagnosis of PTSD “with delayed onset” must be given.10, p. 468 This diagnostic category
highlights the capacity of traumatic events to be associated with psychological
complaints that may not manifest themselves in the immediate aftermath of an
event. In refugee minors the timing of traumatic event exposure and the symptom course immediately following this exposure may be impossible to establish, given the complex migration circumstances. Therefore, late-onset PTSD
in refugee minors may be defined consistent with previous literature9,11,12 as a
progression of PTSD symptoms following resettlement in the host country. (In
the current study, we chose the term ‘late-onset’ instead of ‘delayed’ to emphasize our long-term perspective.)
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The development of PTSD in children and adolescents can be explained using
a longitudinal framework comprising factors that operate on different times
with regard to the traumatic event exposure. Thus, factors can be divided into
pre-existing (e.g., demographic), trauma-related, and posttraumatic (postmigration) variables. In addition, variables may be further divided according to
the level of evidence. Variables found to be associated statistically with psychopathology may be termed risk markers. In contrast, associated variables from
rigorously designed studies that explicitly study causal relations and embed the
variables under study in a causal theory, may be termed causal risk factors.13,14
These variables may either have etiological significance or act as maintenance
factors that cause persistence or exacerbation of psychopathology. Risk markers
are useful for risk identification, and can serve as candidates for rigorously
designed studies that identify causal risk factors. Established causal risk factors
provide a solid basis for theory-building, intervention, and social policy.13 In the
present study, variables found to be associated with late-onset PTSD that have
previously been shown to be causal risk factors for PTSD in general across different populations were considered candidate causal risk factors for late-onset
PTSD.
Previous analyses of a comprehensive sample of URM7 showed that 44%
of the variance in PTSD symptoms in URM two years following resettlement
could be explained by older age, reported number of traumatic events, and baseline symptoms of PTSD, depression, and anxiety. The association of older age
with PTSD symptoms in URM has also been demonstrated in another study.15
Advancing age may increase feelings of uncertainty about the future, as the legal
status of URM will be reviewed at age 18.15 In addition, this last study reported
an association of female gender and PTSD in refugee minors.15 Female sex generally increases vulnerability for PTSD following exposure to potentially traumatic events,16 thus moderating risk for PTSD. Likewise, lower education has
been shown to be a risk factor for PTSD across a large number of studies.17 The
association of cumulative trauma with symptoms of PTSD, often referred to as
dose-response relationship, has been established in several studies of adolescent
refugees3,15,18,19 as well as other populations.17,20
A posttraumatic factor specific to refugee minors is the amount and intensity
of supervision and support that is determined by the residential setting in the
new country. In a study among unaccompanied asylum-seeking minors,15 posttraumatic stress and depressive symptoms were significantly higher amongst
those in low-support living arrangements.

Geert Smid_Proefschrift_v41.indd 84

02-11-11 22:43

Late-Onset PTSD in Unaccompanied Refugee Minors

Depression and anxiety symptoms have been shown to be closely related to PTSD in adolescent refugees.19,21 Specifically, in studies of adolescent
refugees, traumatic event exposure was found to be most strongly related to
PTSD, whereas postmigration factors were most strongly related to depression
symptoms.18,22 Therefore, an important question concerns the role of depression and anxiety symptoms in late-onset PTSD. The relationship of PTSD and
depression symptoms over time has been examined in a sample of Gulf War
veterans using a prospective cross-lagged panel design.23 In this study, a reciprocal relation between PTSD and depression was found. Specifically, both early
PTSD and early depression predicted PTSD and depression 18 months later, and
early symptoms mediated the predictive effects of traumatic event exposure
on later symptoms.23 Therefore, in late-onset PTSD, as it is defined by low early
PTSD symptoms, it may be hypothesized that early symptoms of depression and
anxiety may have incremental utility in predicting later PTSD severity. These
symptoms could serve as risk markers that can assist in identifying and intervening early with at risk youth.
The aim of the present study was (1) to call attention to the high risk for
trauma-related mental distress, including symptoms of PTSD, depression, and
anxiety in refugee minors throughout the resettlement process; (2) to highlight
the capacity of PTSD symptoms to progress over time, as some youth who meet
full diagnostic criteria of PTSD at a later point in time do not meet those criteria initially, placing them at risk for not receiving supportive services that may
reduce their (risk of) distress; (3) to identify markers of risk for late-onset PTSD,
thereby facilitating efforts at early risk detection and triage to preventive mental
health services; and lastly, (4) to build theory and inform social policy by identifying candidate causal risk factors that, given sufficient empirical evidence, may
serve as targets for intervention.
We hypothesized that late-onset PTSD would be associated with traumatic
event exposure and with factors, including older age and low education, that
may convey an increased susceptibility to postmigration stresses. In addition,
we hypothesized that in late-onset PTSD, early symptoms of depression and
anxiety would be predictive of PTSD severity two years following resettlement,
such that predictive effects of traumatic exposure on PTSD severity would be
mediated by early symptoms of depression and anxiety.
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From the total population of 12,000 URM under the age of 17.5 years in the
Netherlands, approximately 4,000, whose ages ranged from 11 to 17.5 years, and
who had resided for at least 4 and at most 24 months in the Netherlands were
randomly selected from the national register of the child protection agency
‘Nidos’ in 2002. Information about the study and permission waivers (available in
translated versions) were sent to the guardians to discuss with the minors. Both
minor and his/her guardian needed to give written permission to participate.
Roughly 2,300 forms were returned; 1,300 (57%) minors wished to participate. Of
those who consented in participation, 280 did not participate for a wide range of
practical reasons, for example, not having received the invitation, being ill, going
astray, or the interpreter being unavailable, and an additional 100 had been
transferred and therefore did not participate. The final sample completing the
first assessment (n=920) was representative for the main characteristics of the
total refugee minors population aged 12–18 year old in 2002 in the Netherlands.
Study participants were mainly boys (75%) and came from 46 countries, most
often Angola (43%), Sierra Leone (9%), China (9%), Guinea (7%), and Afghanistan
(4%). Three quarters of study participants had no family in the Netherlands.
Potentially traumatic events reported by at least two-thirds of participants were
loss of a loved one (86%), other (not specified) stressful life events (75%), witnessing mistreatment (71%), forced separation from family (68%), experiencing war
or armed conflict (68%), and physical mistreatment (67%).
Three research assistants administered the questionnaires to groups of 10–15
minors during one hour at school or at their residential setting. Assistants
provided explanation and obtained additional demographic information from
the participants. After 12 months, contact was again sought with the same 920
minors who had participated in the first assessment period. Of these, 152 (16%)
refused to participate again, 90 (10%) could not be contacted, 85 (9%) had left
to an unknown destination, and 582 (63%) adolescents completed the second
assessment. Refreshments (T1) and a gift certificate for the cinema (T2, worth
about $10) were given to the participants as a token of appreciation for their
participation. Ethical approval to conduct the study was given by the Medical
Ethics Committee of Leiden University Medical Center. Additional details about
the sample have been published elsewhere.7,24
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Measurements
It was necessary to make modifications to existing standardized instruments
to make them both adolescent friendly and more cross culturally valid. Instead
of using only words for the rating scale (see below), colored circles that increased
in size were presented as well. The items were composed using a vocabulary list
for 12 to 15 year olds to make the questionnaires suitable for the reading level of
this population. Data supporting the validity of these modified instruments have
been published elsewhere.25,26 The questionnaires were available in 19 different
languages: Dutch, Albanian, Amharic, Arabic, Badini, Chinese (Mandarin),
Dari, English, Farsi, French, German, Mongolian, Portuguese, Russian, ServoCroatian, Somali, Sorani, Spanish, and Turkish. All language versions were
bilingual: the foreign language was featured in the first column and Dutch was
used in the second column. Demographic variables, including gender, age, residential setting, and date of arrival in the Netherlands were recorded, and information concerning the number of education years was obtained at T1. For the
present study, we made a distinction between minors reporting 3 years or less
of education (23% of the sample) and those reporting 4 or more education years.
In addition, an interview about receiving mental health care was conducted. For
the present analysis, we only included T2 responses to the question: Have you
been to a “(mental) health professional” (for your emotional problems)? Data on
obtaining temporary residence permits at T2 were collected from the legal guardians of the URM and were missing for 217 cases at T2 notwithstanding three
reminders on three separate occasions to the guardian to send this information
via their supervisor.
The 25-items version of the Hopkins Symptoms Checklist (HSCL) is a widely
used screening instrument consisting of 10 items for anxiety symptoms, and 15
items for depression symptoms. The scale for each question includes four categories of response (1 = never, 2 = sometimes, 3 = often, 4 = always). Since its first
translation,27 the HSCL-25 has been used in numerous studies of refugees, including adolescent populations.e.g. 28 Cronbach’s α for the HSCL-25 in our sample
was 0.92. The scale has been adapted for refugee adolescents and demonstrated
good validity as well as invariance of factor structure despite sample heterogeneity.26
The Stressful Life Events (SLE) checklist25,29 consists of 12 dichotomous (yes/
no) questions and an open question on the occurrence of stressful life events of
relevance for refugee minors (e.g. “Have you ever experienced a war or an armed
military conflict going on around you in your country of birth?” or “Has someone
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ever hit, kicked, shot at or some other way tried to physically hurt you?”). Having
experienced a traumatic event is the first diagnostic criterion for PTSD according to DSM-IV.10 We assessed traumatic event exposure by summing affirmative responses to SLE items at the first assessment to yield the number of types
of traumatic events endorsed. We evaluated event endorsement consistency
by examining whether each endorsed event was endorsed consistently across
both assessments. Items endorsed at T2 only were termed commissions.29 Given
the vulnerability of the minors, we strove to reduce the emotional impact of
research participation. The brevity of the SLE takes into account the importance
of not overburdening apprehensive adolescents.
The Reactions of Adolescents to Traumatic Stress (RATS)25 is a self-report questionnaire developed to assess posttraumatic stress reactions with culturally
diverse adolescents. The RATS consists of 22 items that correspond directly to
the intrusion, numbing/avoidance, and hyperarousal criteria of the DSM-IV
for PTSD.10 The items are scored on a 4-point Likert scale (not = 1, a little = 2,
much = 3, very much = 4). Participants are instructed to report if they have been
bothered by symptoms during the past four weeks. Participants are explained
that questions involve problems young people may have after stressful life
events. Questionnaire items refer to “the events”. Six items (1-6) correspond
to the intrusion symptom cluster, 9 items (7-15) correspond to the avoidance/
numbing symptom cluster, and 7 items (16-22) correspond to the hyperarousal
symptom cluster. The psychometric properties of the RATS demonstrate invariance of factor structure in a heterogeneous sample, strong reliability and good
validity, which are remarkable considering the diversity of the populations.25
Cronbach’s α of the RATS was 0.91. In the present study, administration of the
RATS immediately followed administration of the SLE checklist. Posttraumatic
stress symptom (PTSS) severity was calculated by summing responses to all
RATS items. For the present analysis, a probable diagnosis of PTSD according
to DSM-criteria was given if participants (1) endorsed at least one stressful life
event on the SLE and (2) on the RATS scored 3 (much) or 4 (very much) (a) on at
least 1 item of the intrusion cluster, (b) on at least 3 items in the avoidance and
numbing cluster, and (c) on at least 2 items in the hyperarousal cluster. This
scoring method is known as symptom cluster method of scoring.30 In a recent
study,31 measurement invariance testing revealed that no substantial differences in PTSD factor structure exist if PTSD is assessed in trauma-exposed participants with vs. without reference to a single, worst traumatic event.
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Analyses
Descriptive analyses. Preceding the final analyses, we compared study
participants who completed both assessments with those who dropped out from
the study following the T1 assessment using χ2 tests for categorical variables and
independent t-tests for continuous variables. We divided the sample into three
outcome groups: participants never meeting probable PTSD criteria (no PTSD
group), those meeting probable PTSD criteria at T1 (PTSD-T1 group), and those
meeting those criteria only at T2 (late-onset PTSD group). The PTSD-T1 group
included cases who also met probable PTSD criteria at T2 as well as cases who
no longer met those criteria at T2. We listwise deleted data of study completers
whose PTSD status at either T1 or T2 could not be established due to missing
data. Specifically, we deleted incomplete cases whose responses were missing
to all RATS items at T1 (N=25) or T2 (N=1) or who endorsed sufficient items in
one or two PTSD symptom clusters to meet probable PTSD criteria, but whose
responses to all items in the remaining PTSD symptom clusters were missing
at T1 (N=1) or T2 (N=1). Thus, of 582 study participants completing both assessments, 554 provided sufficient data to establish probable PTSD status at both
times. To ascertain the validity of the late-onset PTSD diagnosis in our sample,
we examined late-onset PTSD cases endorsing one or more stressful life events
at T2 only (commissions) for the presence at T1 of subthreshold PTSD, defined
as meeting one or two PTSD criteria. As late-onset PTSD is most likely to occur
in individuals already endorsing prodromal subthreshold PTSD symptoms,11,12
these symptoms indicate a likely relationship between events reported at T1
and symptoms of PTSD at T2. We compared the three outcome groups using χ2
tests for categorical variables and analysis of variance (ANOVA) for continuous
variables.

89

Multinomial regression analysis. In order to identify markers of risk of lateonset PTSD, we applied multinomial regression analyses with the three outcome
groups as dependent variable. The no-PTSD and PTSD-T1 groups acted as reference groups for comparison with the late-onset PTSD group. These analyses
produced odds ratios and 95% confidence intervals (CI) for the associations of
each variable adjusted for the influence of all the other variables. Cases with
missing values in any multinomial regression model variable (N=18 of 554) were
not included in the analysis. We evaluated model fit using the model χ2 and
pseudo-R squared (Nagelkerke). We screened the data for absence of multicollinearity by calculating tolerance values. In our final multinomial regression
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model, no indication of multicollinearity was found (tolerance≥0.6). Because
of the small sample size of the late-onset PTSD group we limited the number of
independent variable categories by dichotomizing the variables education into 3
years or less and 4 years or more (see Measures section), and age at the median
value (16 years). The overall effect of each independent variable on outcome
group membership was assessed using likelihood ratio tests.

90

Path analysis. We used path analysis to confirm in our sample the relations
over time between traumatic event exposure, symptoms of depression/anxiety and posttraumatic stress symptom (PTSS) severity as previously found in
a different population.23 We included covariates in the model that in previous
analyses7 accounted for a high percentage of the variance in PTSS severity,
specifically, age, and a variable related to the type of residential setting. The
minors were housed in five types of residential setting differing in both the
available amount and the intensity of supervision, listed hereafter in increasing
order: independent (with no routine supervision), large-scale reception centre,
living units (4 hr. daily supervision), living groups (24 hr. daily supervision), and
non-kinship or kinship foster care. Because both the amount and the intensity
of supervision increased across these different types of housing, we treated the
ordered categorical variable as a scale variable termed ‘supervision’ with levels
ranging from 1 to 5. We specified a model according to the following theoretical assumptions: 1) the number of reported traumatic events at T1 (exposure)
predicts PTSS severity and depression/anxiety at T1; 2) age covaries with exposure and predicts intensity of supervision (with advancing age, less supervision
will be offered); 3) age influences PTSS severity and depression/anxiety at T2;7,15
4) supervision level (assessed at T1) predicts PTSS severity and depression/anxiety at T1; 5) PTSS severity and depression/anxiety have cross lagged relations
over time, with correlated residuals.23
We screened our data for the presence of multivariate non-normality by
calculating multivariate kurtosis32 across five completed data sets obtained
by stochastic regression imputation. Multivariate kurtosis ranged from 4.1 to
5.1, indicating moderate multivariate non-normality. To test robustness of the
maximum likelihood (ML) estimation method against normality violations in
our data, we applied bootstrapping (250 iterations). We calculated differences
between ML and bootstrap estimates and standard errors and found these to be
negligible. We used Bollen-Stine bootstrap (2000 iterations)33 to examine how
non-normality affected the ML χ² statistic and found that Bollen-Stine p-values
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and asymptotic p-values were very close. We concluded that the ML estimation method was robust against normality violations in our data. We therefore
chose to handle missing data using the full information maximum likelihood
procedure34 and to present ML estimates using the full sample (Nmax=920). We
evaluated model fit using the discrepancy χ2, root mean square error of approximation (RMSEA), comparative fit index (CFI), non-normed fit index (NNFI), and
Akaike information criterion (AIC).
Multiple group analysis. Using multiple group analysis, we explored whether
late-onset PTSD group membership moderates the relations over time between
depression/anxiety and PTSD symptoms. Specifically, we sought to answer the
question, whether early symptoms of depression and anxiety are predictive of
later PTSD severity in late-onset PTSD. In multiple group analysis, a model is
estimated simultaneously across groups. Through the specification of crossgroup equality constraints, group differences on any individual parameter
or set of parameters can be tested.35–37 The fit of the model with parameters
constrained to be equal across the groups is compared with that of the unrestricted model with the chi-square difference (Δχ2) statistic. If the Δχ2 is statistically significant, and if group differences in values of the unstandardized path
coefficients are meaningful, then the hypothesis of equal direct effects may be
rejected.35 Jöreskog suggested a strategy for assessing the comparability of factor
structures between groups based on a series of tests of increasingly restricted
hypotheses.37 This modeling strategy can be extended to the general structural
equation model.36 Thus, we examined differences in direct effects between the
PTSD-T1 and late-onset PTSD groups by applying the path analysis model to
these two groups simultaneously and subsequently testing models corresponding to increasingly restricted hypotheses. Initially, all paths were freely estimated within groups. We added cross-group equality constraints stepwise according to specified hypotheses: 1) exposure, age, and supervision effects are equal
across PTSD-T1 and late-onset PTSD groups; 2) effects of depression/anxiety T1
are equal across groups; 3) effects of PTSS severity T1 are equal across groups; 4)
associations between residuals are equal across groups. Nonsignificant paths in
one group were deleted from the final multiple group model in order to increase
model parsimony. All analyses were carried out using software provided by SPSS
and Amos, versions 15.0 and 17.0.
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Results
Attrition and Prevalence of Late-Onset PTSD

92

The attrition group was older than the retained sample (16.1 vs. 15.5 years,
95% CI of difference, .40–.80, p<.001). Older minors were more difficult to find
for the T2 assessment because many were no longer registered. Participants in
a residential setting characterized by less residential supervision (living independent or in a large-scale reception centre) were also more likely to drop out
than those receiving more supervision (χ2(1)=16.4, p<.001). The mean ages for the
different types of residential settings of the attrition group and the T2 sample
were significantly different from each other. This could explain, in part, why
significant differences were found between the lost and retained samples for
residential setting.
Of the final sample completing both assessments (N=554), n=223 (40%) minors
met criteria for probable PTSD at the first assessment. Of these, n=82 met criteria the first assessment only, and the remaining n=141 at both assessments.
Eighty-eight (16%) met criteria for probable PTSD only at the second assessment
and were thus considered to endorse late-onset PTSD. Thus, the prevalence rate
of probable PTSD equaled 41% at the second assessment, and so this rate did not
decrease over time. Of all minors meeting criteria for probable PTSD at either
one or both assessments, 28% endorsed late-onset PTSD. Of minors endorsing
late-onset PTSD, 25 (28%) met one, and 52 (59%) met two symptom criteria for
PTSD at T1 indicating subthreshold PTSD.

Validity of Late-Onset PTSD
Given our study aim to build theory related to late-onset PTSD, we needed to
ascertain the validity of our research diagnosis of late-onset PTSD. Central to a
diagnosis of late-onset PTSD is the presumed relation between PTSD symptoms
and a remote traumatic event (for a diagnosis of delayed onset, the DSM requires at least six months to have passed between the event and the onset of the
disorder). If stressful events intervene during the interval between the traumatic event and the onset of the disorder, this relation must still be apparent.
Consequently, the relation between earlier events and late-onset PTSD should
pertain to all individual cases in our study, and increases in PTSD symptoms
should not solely be accounted for by possibly intervening traumatic events. We
therefore examined, whether late-onset PTSD could be related to possibly intervening events endorsed at T2 only. In our sample, 27 of 88 (31%) late-onset PTSD
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cases at T2 exclusively endorsed events that they had already endorsed at T1. In
52 (59%) other late-onset PTSD cases who did endorse one or several events only
at T2 (commissions), the presence at T1 of subthreshold PTSD (i.e., meeting one
or two PTSD symptom criteria) indicated a likely relationship between events
reported at T1 and symptoms of PTSD at T2.
Nine remaining minors in the late-onset PTSD group endorsed at least one
event at T2 only without endorsing subthreshold PTSD at T1. In three of these
nine cases, the number of consistently reported events outweighed the number
of events only reported at T2, and therefore these consistently reported events
were likely to be related to the PTSD symptoms reported at T2. In three other
cases, the newly reported events at T2 included experiencing war, indicating
inconsistent reporting instead of intervening events. In the remaining three
cases, the large number of missing responses on the SLE and/or RATS questionnaire prevented any conclusion from being drawn regarding the possibility that
they might endorse PTSD primarily related to intervening events. An example
is a 14-year-old girl who at T1 did not endorse a single event, but at T2 endorsed
the death of a loved one and a life-threatening medical problem. At T1, this girl
on the RATS ‘very much’ endorsed one avoidance/numbing symptom (“I try
not to think or to talk about the event(s)”) and ‘much’ endorsed one hyperarousal symptom (“I have angry outbursts (so angry that I throw things, hit, kick,
or scream)”). Given the clear endorsement of avoidance of thoughts, the girl
appeared to have underreported stressful life events at T1, possibly motivated by
a wish to avoid confrontation with distressing memories.
In sum, the diagnostic validity of late-onset PTSD appeared to be undisputed
in the large majority of cases, who did not report any new event at T2 and/or met
one or two symptom criteria for PTSD at T1. A detailed examination of nine less
certain late-onset PTSD cases did not provide indications that they endorsed
PTSD primarily related to postmigration events.
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Factors Associated With Late-Onset PTSD
Characteristics of the three outcome groups are shown in Table 1. Of particular interest is the association between late-onset PTSD and having received help
at T2. Compared with the no PTSD group, the late-onset PTSD group was more
likely to report having received help at T2 (χ2(1)=11.8, p<.001). In addition, the
absence of an association between late-onset PTSD and (not) having a residence
permit is of note. Finally, the number of stressful life events reported at T2 only
(commissions) was not associated with late-onset PTSD.
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Table 1. Descriptive Comparisons Between No PTSD, PTSD-T1, And Late-Onset PTSD Groups
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Female gender
Age 16+ yrs.
Education 0-3 yrs.
Exposure
Resettled > 12 months
Supervision 24 hours
Received help T1
Received help T2
Commissions
Residential status T2
Depression/Anxiety T1
PTSS Severity T1
Depression/Anxiety T2
PTSS Severity T2

No PTSD (n=243)
N (%) M (SD)
54 (22.2)
117 (48.1)
61 (26.3)
5.40 (2.39)
148 (60.9)
75 (30.9)
16 (7.6)
40 (16.8)
1.59 (1.39)
61 (42.4)
42.60 (9.67)
40.55 (8.25)
42.90 (8.92)
39.79 (7.43)

PTSD-T1 (n=223)
Late-Onset PTSD (n=88)
N
(%) M (SD) N (%) M (SD) χ²(2)
72 (32.3)
24 (27.3)
6.0·
152 (68.2)
63 (71.6)
25.3***
35 (16.1)
26 (29.9)
9.7**
7.18 (2.23)
6.40 (2.90)
129 (57.8)
52 (59.1)
0.5
37 (16.6)
13 (14.8)
17.2***
30 (14.6)
10 (13.2)
5.3·
55 (25.2)
30 (34.5)
12.2**
1.49 (1.38)
1.76 (1.77)
57 (40.7)
19 (35.8)
0.7
59.33 (11.21)
47.31 (10.48)
58.37 (7.38)
44.53 (8.00)
57.60 (13.16)
57.97 (10.21)
54.48 (10.90)
56.38 (6.56)

F(2)

193.0***

1.1
142.0***
31.8***
294.5***
117.7***

Note. Abbreviations: PTSD, posttraumatic stress disorder; PTSS, posttraumatic stress
symptom(s); T1, first assessment; T2, second assessment
·p<.10, *p<.05, **p<.01, ***p<.001

Table 2 shows specific associations between pre-existent, trauma-related,
and posttraumatic variables on the one hand and late-onset PTSD on the other
hand, corrected for the effects of all other included variables in the multivariate
multinomial regression model. Of the demographic variables, age and education
level were associated with late-onset PTSD. Specifically, minors aged 16 years
or over were more likely to endorse late-onset PTSD than no PTSD, and minors
reporting three or less years of education were more likely to belong to the lateonset PTSD group than to the PTSD-T1 group. A trend existed for female minors
to be more likely to belong to the late-onset group than to the no PTSD group.
Exposure to traumatic events was reported more often in the late-onset PTSD
group than in the no PTSD group. However, the late-onset PTSD group reported
fewer traumatic events than the PTSD-T1 group.

Path Analysis of Depression/Anxiety in Late-Onset PTSD
Figure 1 illustrates the results of the path analysis, with standardized coefficients given for each model parameter. Proportions of explained variance are
given for each endogenous (i.e., dependent) variable. The model is a cross lagged
panel model,23 comprising two symptom outcomes (PTSS severity and depression/anxiety) at two times, and three influencing variables (exposure, age, and
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Table 2. Multinomial Regression Relating Late-Onset PTSD To Pre-existent, Trauma-Related,
And Postmigration Variables
Adjusted OR (95% CI) for Late-Onset PTSD (n=87) Relative To
No PTSD (n=231)
Female gender

1.64 ·

Age 16-20 yrs.

1.99 *

Education 0-3 yrs.

1.39

χ² (2)

PTSD-T1 (n=218)

(0.91 – 2.95)

0.80

(0.46 – 1.41)

9.5 **

(1.07 – 3.71)

1.34

(0.71 – 2.52)

5.7 ·

(0.79 – 2.45)

2.22 **

(1.22 – 4.01)

7.4 *
46.4 ***

Exposure

1.15 **

(1.04 – 1.29)

0.87 **

(0.78 – 0.96)

Resettled >12 months
Supervision 24 hours

0.97
0.64

(0.58 – 1.63)
(0.30 – 1.36)

0.99
0.83

(0.59 – 1.66)
(0.37 – 1.83)

0.0
1.7
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Note. For the model: -2 log-likelihood=578.1, χ² (12)=90.1***; pseudo R²=0.18
·p<.10, *p<.05, **p<.01, ***p<.001

Figure 1
.22
.31
Exposure
.44

.37

-.56

Age
.17

E2

-.19

.20

.19
Depression /
Anxiety T1

Supervision

.48

E1

-.15
.46
Depression /
Anxiety T2

E4

.23
.74
.23
E3

PTSS
Severity T1

.65

.16
.40

.42
PTSS
Severity T2

E5

Full Sample Model. For the model: discrepancy χ² (7)=19.8, p=.006, RMSEA=0.04, CFI=0.99,
NNFI=0.98, AIC=72.8. Standardized solution. (Unstandardized parameter estimates are
shown in Table 4.)

supervision). All fit indices showed good model fit. The results indicated three
direct paths to PTSS severity at T2 from age, PTSS severity at T1, and depression/anxiety at T1. They also showed several indirect paths to PTSS severity at
T2 from exposure and supervision. More specifically, PTSS severity at T1 and
depression/anxiety at T1 served as mediators between exposure and PTSS severity at T2. In addition, supervision served as a mediator between age and PTSS
severity at T1 as well as depression/anxiety at T1, and the effects of supervision
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on PTSS severity at T2 were fully mediated by depression/anxiety at T1 and
PTSS severity at T1, respectively. Depression/anxiety at T1 served as a partial
mediator of supervision effects on PTSS severity at T2.
We examined differences between the PTSD-T1 and late-onset PTSD groups
in detail by constraining paths and covariances to be equal across groups and
evaluating changes in overall model fit. This revealed some important differences between the two groups. Constraining the paths PTSS severity T1 → depression/anxiety T2 and PTSS severity T1 → PTSS severity T2 to be equal across the
two groups resulted in significant worsening of the overall model fit (see Table
3). Therefore, these parameters differed between the PTSD-T1 and late-onset
PTSD groups. In the late-onset PTSD group, the two paths departing from PTSS
severity T1 were nonsignificant, and we removed these paths from the final lateonset PTSD model to increase model parsimony. The final multiple group model
showed excellent model fit. Unstandardized parameter estimates from the full
sample model and the multiple group model pertaining to the PTSD-T1 and lateonset PTSD groups are presented in Table 4. Figure 2 illustrates the network of
associations among variables in the final multiple group model.
Table 3. Multiple Group Analysis Comparing PTSD-T1 (n=223) And Late-Onset PTSD (n=88) Groups
df

χ²

Unconstrained

14

16.8

Exposure, Age, and Supervision effects equal across
groups
Depression/Anxiety T1 effects equal across groups

22

24.6

24

27.0

4 3

PTSS Severity T1 effects equal across groups

26 43.8*

5

Nr. Ref.¹ Model²
1
2

1

3

2
3

Δχ²

CFI NNFI RMSEA AIC
1.00

0.98

0.03 128.8

8

7.8

1.00

0.99

0.02 120.6

2

2.4

1.00

0.99

0.02 119.0

2 16.9*** 0.97

0.94

0.05 131.8

E2←→E3 equal across groups

25

1.00

0.99

0.02 117.0

6 5

E4←→E5 equal across groups

26 41.9*

1 14.9*** 0.97

0.94

0.04 129.9

7

Final model (insignificant paths removed)

27

2

1.00

0.00 113.1

5

27.0

Δdf

27.1

1 0.0
0.1

1.00

¹ Reference model nr.
² Models represent the reference model with cross-group equality constraint(s) added;
models shown in bold were rejected because of significant worsening of model fit
Note. Abbreviations: CFI, comparative fit index; NNFI, non normed fit index; RMSEA, root
mean square error of approximation; AIC, Akaike Information Criterion; PTSS, posttraumatic stress symptom(s)
←→ indicates covariance

*p<.05, **p<.01, ***p<.001

Geert Smid_Proefschrift_v41.indd 96

02-11-11 22:43

Late-Onset PTSD in Unaccompanied Refugee Minors

Table 4. Parameter Estimates of Final Path Analysis Models (see Figures 1 and 2)
Full Sample Model

Multiple Group Model

(Nmax=920)

PTSD-T1 (n=223)

Late-Onset PTSD
(n=88)
0.84 (0.35 – 1.33)

Exposure → Depression/Anxiety T1

1.81

(1.51 – 2.12)

Exposure → PTSS Severity T1

1.93

(1.67 – 2.20)

0.59

(0.25 – 0.93)

0.59

(0.25 – 0.93)

Exposure ←→ Age

0.87

(0.61 – 1.13)

0.85

(0.49 – 1.21)

0.85

(0.49 – 1.21)

0.84 (0.35 – 1.33)

Age → Depression/Anxiety T2

1.78

(1.23 – 2.33)

1.74

(0.90 – 2.58)

1.74

(0.90 – 2.58)

Age → PTSS Severity T2

1.36

(0.85 – 1.86)

1.24

(0.53 – 1.94)

1.24

(0.53 – 1.94)

Age → Supervision

-0.32 (-0.35 – -0.29) -0.33 (-0.39 – -0.27) -0.33 (-0.39 – -0.27)

Supervision → Depression/Anxiety T1

-2.78 (-3.70 – -1.87) -3.05 (-4.48 – -1.63) -3.05 (-4.48 – -1.63)

Supervision → PTSS Severity T1

-2.02 (-2.83 – -1.22) -1.94 (-2.92 – -0.97) -1.94 (-2.92 – -0.97)

Depression/Anxiety T1 → Depression/Anxiety T2 0.49

(0.38 – 0.59)

0.46

(0.35 – 0.58)

0.46

(0.35 – 0.58)

Depression/Anxiety T1 → PTSS Severity T2

0.20

(0.11 – 0.30)

0.18

(0.08 – 0.27)

0.18

(0.08 – 0.27)

PTSS Severity T1 → Depression/Anxiety T2

0.18

(0.06 – 0.30)

0.37

(0.16 – 0.58)

0.00

PTSS Severity T1 → PTSS Severity T2

0.40

(0.29 – 0.51)

0.53

(0.34 – 0.71)

0.00

E2 ←→ E3

86.20 (76.32 – 96.07) 41.24 (31.52 – 50.96) 41.24 (31.52 – 50.96)

E4 ←→ E5

55.43 (46.82 – 64.03) 60.02 (45.05 – 75.00) 18.05

97

(5.82 – 30.28)

Note. → indicates path; ←→ indicates covariance
Numbers are coefficients (95% confidence intervals); coefficients in bold were constrained
to be equal across PTSD-T1 and late-onset PTSD groups
All p<.01

Discussion
In our sample of URM, we found high prevalence rates of screening positive
for PTSD equaling about 40% at both one and two years following resettlement.
Certain factors are known to increase levels of PTSD symptoms in refugee
minors, including experiencing violent death of a family member,22 being unaccompanied,15,38 and severity of the exposure.3,15,18,19 These factors are likely to
explain the high rates of probable PTSD in our sample.
Twenty-eight percent of all detected probable PTSD cases across the two
assessments resulted from late-onset PTSD during the second year following
resettlement. Late-onset PTSD was associated with older age, low education,
and the number of reported stressful life events at the first assessment. Path
analysis revealed many similarities between the PTSD-T1 and late-onset PTSD
groups. Specifically, the same variables that predicted PTSS severity at T2 in the
PTSD-T1 group also accounted for a considerable proportion of the variance
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Figure 2
PTSD-T1 Group
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.37

.40
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Anxiety T2
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.18
.56
PTSS
Severity T1

E3

.64

.21

.09

.29
PTSS
Severity T2
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Late-onset PTSD Group

.22

.26
Exposure
.22

.23

-.51

Age
.23

-.24

.22

.12
E2

Supervision

Depression /
Anxiety T1

.49

E1

-.21
.33
Depression /
Anxiety T2

E4

.27
.56

.34
.15

.11
E3

PTSS
Severity T1

PTSS
Severity T2

E5

Multiple Group Model. For the model: discrepancy χ² (27)=27.1, p=.46, RMSEA=0.00, CFI=1.00,
NNFI=1.00, AIC=113.1. Standardized solution. (Unstandardized parameter estimates are
shown in Table 4.) All paths and covariances were constrained to be equal across groups
except those shown with dashed lines (– – –)

of these symptoms in late-onset PTSD. However, in the group with late-onset
PTSD, in contrast to the PTSD-T1 group, the effects of traumatic event exposure
on PTSS severity were fully mediated by depression and anxiety, suggesting that
late-onset PTSD may be secondary to increases in depression/anxiety.
Our study is the first to investigate late-onset PTSD in URM. Limitations of
the study should be acknowledged. First, exposure to traumatic events was
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assessed retrospectively by self report. A prospective design would have been
more reliable, but given the nature of the population studied, this would hardly
be feasible in practice. Use of interview assessment of stressor exposure has
been considered most reliable,39 however, given the large size of our multilingual
sample, questionnaire assessments were more feasible than interviews.
Second, a diagnosis of probable PTSD was based on questionnaire assessments in our study. Posttraumatic stress disorder prevalence rates should be
interpreted with caution, as screening diagnoses may over or underestimate
true prevalence. Again, given the large sample size, questionnaire assessments
were more feasible than interviews. Also, in a meta-analysis,12 prevalence of
late-onset PTSD did not differ between prospective studies using interview as
compared to questionnaire diagnoses of PTSD. The RATS used in the present
study does not assess DSM-IV criterion A2 of the PTSD diagnosis concerning the
subjective response to the traumatic event involving intense fear, helplessness,
or horror.10 In several studies, this criterion hardly affected the estimated PTSD
prevalence.e.g., 40 In addition, the RATS does not contain information on the disability criterion of DSM-IV. However, the clinical relevance of late-onset PTSD
in this group is underscored by our finding that minors in the late-onset PTSD
group were likely to report having received help.
Third, attrition in our sample appeared to be associated with age and residential setting. Importantly, symptoms of PTSD, depression, and anxiety at the
initial assessments did not predict attrition. Rather, attrition may be partly attributable to registration failures associated with residential settings characterized by less supervision and advancing age of the minors. Therefore, we believe
that attrition is unlikely to have significantly biased our results.
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Explaining Late-Onset PTSD in Unaccompanied Refugee Minors
Increasing age emerged as a risk marker for late-onset PTSD. This finding
highlights the importance of the transitions for URM at the age of 18 years.15
They will be moved to more independent living arrangements if they had previously lived in living arrangements with more supervision. Furthermore, their
legal status will be reviewed and they will be aware of uncertainty regarding
their future right to remain in the Netherlands.
The finding that low education differentiated minors with late-onset PTSD
from those with PTSD at T1 has not been reported previously. Lower education
appears to be a maintenance factor for PTSD in general.17 Lower education may
lead to feelings of inadequacy and helplessness in refugee minors when confron-
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ted with the demands of a Western society, which in turn may lead to PTSD
symptom increase.
Consistent with expectations, the number of reported stressful life events
at the first assessment was higher in the late-onset PTSD group than in the
no-PTSD group. This result is consistent with findings in different populations12 that traumatic event exposure is a causal risk factor for late-onset PTSD.
Participants endorsing late-onset PTSD reported fewer traumatic events at T1
compared to those endorsing PTSD at T1. This could explain why participants
with late-onset PTSD initially endorsed fewer symptoms of PTSD. However,
because traumatic exposure was assessed retrospectively, no definitive conclusions can be drawn from our study regarding the relation between exposure and
time of PTSD onset.
The validity of late-onset PTSD has been questioned because increased symptom reporting over time may be motivated by secondary gains.41 Thus, asylum
seekers presenting apparently trauma-related complaints at later stages following their resettlement may be suspected of exaggerating their complaints,
because they may consider the possibility that being in need of medical care
might increase chances of obtaining a residence permit. In our sample, there
were no significant differences in percentages of refugees without a residential
status across outcome groups. Therefore, secondary gains do not appear to be an
important explanation for late-onset PTSD in our study.

Role of Depression/Anxiety in Late-Onset PTSD
In refugee minors with late-onset PTSD, predictive effects of traumatic exposure reported one year following resettlement on number of PTSD symptoms
two years following resettlement appeared to be mediated by symptoms of
depression and anxiety. PTSD symptoms in late-onset PTSD were thus secondary to symptoms of depression and anxiety. This clinically important finding
has not been reported previously. Previous research has emphasized the elevated risk of individuals endorsing PTSD to develop depressive symptoms.42 The
possibility that PTSD may be secondary to depressive symptoms has been
suggested by some studies in adults.23,43,44 In a recent study of late-onset PTSD
in military veterans,45 participants with late-onset PTSD were likely to report
major depressive disorder prior to PTSD onset.
Our results are consistent with cognitive models of PTSD and depression.
According to the cognitive model of depression,46 depressive symptoms are
related to cognitive biases, including (1) a deficient reappraisal of negative cogni-
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tions and (2) an exaggeration of stressful events. Negative cognitions may include
negative interpretations of intrusive symptoms, which according to the cognitive model of PTSD47 contribute to the development or persistence of PTSD.
Exaggeration of stressful events may exacerbate posttraumatic distress when
minors are confronted with intercurrent stressors.
The risk of exposure to intercurrent stressors in refugee minors may be increased as a direct consequence of earlier traumatic events, or because depressive
symptoms may increase the likelihood of exposure to interpersonal stress.
Secondary stressors are generally defined as stressors that are the direct consequence of prior traumatic events or losses. Indeed, resettlement-specific secondary adversities and ongoing exposures to trauma reminders have been found
to explain a significant proportion of posttraumatic distress in youths exposed
to war.14 According to the theory of stress generation in depression,48 individuals endorsing depressive symptoms are at increased risk of generating stressful
interpersonal events, including conflicts. Several studies in adolescents49,50 have
provided evidence of stress generation.
In sum, cognitive biases associated with depression symptoms may be implicated in progression of posttraumatic distress in refugee minors. In addition,
both depressive symptoms and prior traumatic event exposure may increase
the risk of intercurrent stressors that in turn may contribute to posttraumatic
distress. Future studies seeking to establish causal maintenance factors in lateonset PTSD should therefore integrate affective symptoms and their associated
cognitive biases as well as intercurrent stressors.
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Implications for Research, Policy, and Practice
Research focusing on URM is still scarce despite the obvious vulnerability
of this group.51 Comprehensive long-term follow-up studies, ideally comprising
several repeated interview assessments, are needed to extend our findings and
to enable causal inferences that may guide both mental health care provision
and responsible immigration policies regarding URM. Such studies should
employ a rigorously articulated conceptual framework and include a range of
variables that may causally influence long-term adjustment, including cognitive
and coping aspects, intercurrent stressors, resources, and protective factors,
such as supervision and social support. These studies may also shed further light
on the close relationship between PTSD and affective symptoms.
Late-onset PTSD in refugee minors was not unusual and may therefore be an
important focus for secondary and tertiary prevention. Screening for trauma-
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related morbidity in this population is warranted and should take place on
multiple occasions. Mental health professionals should undertake efforts to
increase stakeholders’ awareness of the frequent psychological symptoms of
the minors. Early detection by health practitioners, immigration officers, child
protection services and legal guardians dealing with refugee minors can thus
be stimulated. Mental health professionals should structurally be involved early
in the asylum procedure of URM, for instance by providing education to the
minors about how to cope with their situation and the complicating symptoms.
Education to the minors should include information about the psychological
risks associated with traumatic experiences and available evidence based treatments. Treatment aimed at relieving symptoms of depression and anxiety in
refugee minors endorsing subthreshold PTSD may be useful as this may contribute to the prevention of late-onset PTSD.
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Abstract
Background: According to the stress sensitization hypothesis, prior exposure to extreme stressors may lead to increased responsiveness to subsequent
stressors. It is unclear whether disaster exposure may be associated with stress
sensitization and if so, whether this effect may be lasting or temporary. This
study aimed at investigating the occurrence and duration of stress sensitization
prospectively following a major disaster.
108

Methods: Residents affected by a fireworks disaster (N=1083) participated
in surveys 2-3 weeks (T1), 18-20 months (T2) and almost 4 years (T3) after the
disaster. Participants reported disaster exposure, including direct exposure,
injury, and damage to their home at T1, as well as stressful life events at T2 and
T3. Feelings of anxiety and depression, concentration difficulty, hostility, sleep
disturbance, and intrusion and avoidance of disaster-related memories were
used as indicators of distress.
Results: Residents whose home was completely destroyed responded with
greater distress to stressful life events reported 18-20 months following the
disaster than residents whose home was less damaged. There were no differences in stress responsiveness almost 4 years following the disaster.
Conclusions: During the first years after a disaster, stress sensitization may
occur in disaster survivors who experienced extreme disaster exposure. Stress
sensitization may explain persistence or progression of distress over time following extreme stressor exposure.
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The impact of disasters can bring about various manifestations of psychological distress in survivors, including feelings of anxiety and depression, concentration difficulty, hostility and rage, sleep problems, as well as intrusion and
avoidance of disaster-related memories.1,2 Consequently, in adult survivors
of disasters, prevalence rates of posttraumatic stress disorder (PTSD), major
depression, and anxiety disorders are increased compared with nonexposed
populations.2,3 A body of research has addressed the question why a minority
of disaster survivors show persistent or progressive distress and dysfunctioning, whereas most others only experience minor and transient distress or
recover from their distress within a period ranging from several months to 1 or
2 years.1 The likelihood of persistent or progressive distress following exposure
to a disaster depends on a range of factors, including pre-existing mental health
problems4, exposure severity5–8, initial distress9, post disaster social support10
and post disaster stressors.
Post disaster stressors are of special interest, because foreseeable stressors
that are amenable to intervention could serve as potential targets for prevention.
In a large survey 2 months following the September 11, 2001 attacks in New York
City,8 PTSD related to the attacks was predicted by stressful life events (SLE)
during the past year. Ongoing stressors following these attacks, including daily
life stressors (such as divorce, family problems, and problems at work) played a
role in explaining the trajectory of posttraumatic distress over about four years.7
Specifically, higher numbers of reported stressors were associated with a higher
risk of persistent disaster-related PTSD. Likewise, post disaster stressors were
associated with progression of disaster-related distress over time in survivors
endorsing late-onset PTSD.11,12
The effects of post disaster stressors on disaster-related distress may operate
in two different ways. First, the effect may be additive, such that distress related
to post disaster stressors adds to the disaster-related distress. Second, an interactive effect may occur if disaster exposure influences the intensity with which
survivors respond to subsequent stressors. Indeed, exposure to extreme stressors may enhance an individual’s reactivity to subsequent stressors, a process
that has been termed sensitization to stress.13,14 Sensitization refers to the situation in which an organism responds more strongly to a variety of previously
neutral stimuli after exposure to a potentially threatening or noxious stimulus.
It represents a form of non-associative learning.15
Stress sensitization can be described as a three–variable relationship in which
psychological distress constitutes the dependent variable, recent stressors (e.g.

Geert Smid_Proefschrift_v41.indd 109

109

02-11-11 22:43

Chapter 5

110

post disaster stressful life events) represent a direct causal variable predicting
distress, and prior stressors (e.g. severe disaster exposure) represent a temporally preceding interaction variable moderating the direct effects of recent stressors on distress. The effects of recent stressors on psychological distress may be
termed stress responsiveness. Stress sensitization may be defined as elevated
stress responsiveness due to the effects of prior stressors. Consistent with the
stress sensitization hypothesis, prior exposure to traumatic life events has been
found to sensitize a person to be more reactive to subsequent stressors.16–20
Stress sensitization could explain persistence or progression of disasterrelated psychological distress over time, as sensitized survivors who experience
stressful life events may respond with increased distress. Thus, the concept of
stress sensitization may deepen our understanding of the course of distress
following exposure to disasters necessary for clinical assessment, treatment,
and prevention. However, almost all of the evidence in support of sensitization
is based on studies of trauma survivors retrospectively reporting prior trauma
exposure. In retrospective studies, apparent sensitization effects may be attributable to recall bias, given the observation that persons experiencing psychological distress are more likely to recall negative experiences, whereas those with no
psychological distress might be more likely to forget and less likely to attribute
causal meaning to objectively similar events.21 In addition, retrospective studies
do not provide information about the duration of sensitization effects and the
possible dependence of stress sensitization on the severity of prior traumatic
stressor exposure.
In a prospective study using data collected over a 10-year period, 22 prior
trauma increased the risk of PTSD after a subsequent trauma reported 3 to 5
years later among persons who developed PTSD in response to the prior trauma.
However, the risk of PTSD among trauma-exposed persons who had experienced prior traumatic events but not PTSD was not significantly elevated, relative to trauma-exposed persons with no prior trauma.22 These findings question
the need for a sensitization process to explain findings of increased PTSD risk
following prior trauma, as a preexisting vulnerability may also account for the
PTSD response to both the prior trauma and the subsequent trauma. To the best
of our knowledge, no prospective study to date has addressed the possibility that
sensitization effects may vary according to time since exposure or severity of
exposure. Given the high likelihood of disaster-related distress to decrease over
time following exposure,1–3,12 sensitization effects may be most likely to occur
during earlier stages following the disaster.
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This study aimed at investigating the occurrence and duration of stress sensitization prospectively following a major disaster. We used data from a four-year,
three-wave longitudinal study to examine whether responsiveness to post disaster stressful life events varied as a function of time since exposure and severity
of exposure. We hypothesized that stress sensitization would be most likely to
occur (1) in temporal proximity to disaster exposure, i.e., during the first years,
and (2) following extreme levels disaster exposure. Our research questions were
as follows. (1) Does stress sensitization occur 18-20 months following a disaster
in survivors reporting extreme disaster exposure? (2) Is stress sensitization
apparent almost 4 years following a disaster?

111

Method
Participants and Procedures
On 13 May 2000, at 3:30 pm, a major explosion of a fireworks depot occurred
in the city of Enschede (152,000 inhabitants), The Netherlands. The explosion
resulted in 22 deaths (18 immediate deaths, 3 persons missing and later presumed dead, and 1 death resulting from injuries after 5 months) and about 1,000
injured residents. Approximately 1,200 residents were forced to relocate for
several years because their houses were damaged. The Dutch government declared it a national disaster and decided to launch the comprehensive Enschede
Fireworks Disaster Study, aimed at covering both the physical and emotional
consequences of the disaster. Additional details about the study have been
reported elsewhere.23
The present study used data from affected residents of Dutch origin who gave
their written informed consent. In brief, participants were recruited through
the local media and letters. All residents directly exposed were invited to participate. At T1 (2-3 weeks after the disaster), 1083 Dutch native residents participated (estimated response = 33%). Using predisaster and postdisaster data
retrieved from residents’ general practitioners, extensive nonresponse analyses
were performed. These analyses revealed that, although women and those aged
45 to 64 years were somewhat more likely to participate, the prevalence rates
of mental health problems at the first survey were not affected by the nonresponse.24 At T2 (18-20 months post-disaster), 1077 residents could be asked to
participate (6 were lost to follow-up due to emigration, death, or move to an
unknown address) of whom 861 participated, response = 80%. At T3 (44-47
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months after the disaster), of the 1083 respondents at T1, 1066 residents could be
asked to participate (17 were lost due to the aforementioned reasons) of whom
756 participated, response = 71%. The study was approved by the Medical Ethics
Committee of The Netherlands Organization for Applied Scientific research.
Participants at T2 and T3 received a €12 (U.S. $15.00) gift.

Measures
112

Demographic characteristics and stressor exposure. Participants filled
in a questionnaire on demographic characteristics (gender, age, education) at
all assessments. Disaster exposure was investigated at T1 by using a list of 21
experiences (0=no, 1=yes) describing what participants had seen, felt, heard, or
smelt during or within the first hours after the disaster (for example, seen the
explosion, felt the air pressure due to the explosion, seen injured victims, felt
intense fear).25 The questionnaire at T1 included questions about the damage to
the victims’ homes as well as sustained injuries due to the disaster. (See response
categories in Table 1.) At T2 and T3, participants were asked whether they experienced the following 18 stressful life events: death of a spouse, father, mother,
child, sibling or significant other, serious illness or injury of self or a significant
other, divorce or break-up of a relationship, serious threat, physical and sexual
violence, burglary, traffic accident, robbery, assault, and war / combat, using an
adapted version of a Dutch life-event scale.26 Response categories included not at
all, 1-2 years ago, 6 months-1 year ago and during past 5 months. For the present
study, we calculated the total number of different types of stressful life events
reported to have occurred within the past 2 years. Participants were instructed
to report only events that did not coincide with the disaster. We verified that
the number of reported stressful life events did not correlate with the severity of
disaster exposure (see Table 2).
Psychological distress. The Symptom Checklist-90-Revised (SCL-90-R)27 is a
multidimensional measure of psychological distress during the past seven days.
The Dutch SCL-90-R28 yields scores on eight dimensions. Of these, we used the
following as indicators of stress-responsive distress: anxiety, cognitive-performance difficulty, depression, hostility, and sleep disturbance. Psychological
distress was measured at T1, T2 and T3. Items were rated on a 5-point Likert scale
(1 = not at all to 5 = extremely) to assess the degree of distress over the previous
7 days. The Dutch SCL-90-R possesses demonstrated validity and reliability.28 At
all assessments, the internal consistencies of all subscales were excellent (a ≥ .85).
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Intrusion and avoidance. The Impact of Event Scale (IES) measures “(…) the
current degree of subjective impact experienced as a result of a specific event”
29, p. 209 by assessing intrusion and avoidance of event-specific memories during
the past seven days. The Dutch version of the IES30,31 was used at T1, T2 and T3.
Questions were specifically directed to intrusion and avoidance related to the
disaster. Respondents were asked to rate the items on a 4-point scale according
to how often each had occurred in the previous 7 days. The 4 points on the scale
were 0 (not at all), 1 (rarely), 3 (sometimes), and 5 (often). At all assessments, the
internal consistencies were excellent (a ≥ .94).
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Analyses
Study groups. In order to study the effects of damage to home on subsequent
stress responsiveness, we divided the sample in groups based on the degree of
damage (no to limited damage, severe damage, very severe damage, and total
home destruction). In order to study effects of direct disaster exposure, we
subdivided the groups based on reporting low vs. high direct disaster exposure (at or below the median vs. above the median score). Because the groups
reporting very severe damage and total home destruction were small, we did
not subdivide these two groups. Thus, we created six groups: 1. No to limited
damage, low direct exposure (N=210); 2. No to limited damage, high direct exposure (N=117); 3. Severe damage, low direct exposure (N=294); 4. Severe damage,
high direct exposure (N=202); 5. Very severe damage (N=113); 6. Total home
destruction (N=97).
Data screening and preparation. Data screening revealed severe nonnormality in both stressor exposure variables (except direct exposure and
damage to participants’ homes) and distress variables (except intrusion and
avoidance). This non-normality was expected because low scores on injury,
stressful life events and distress variables were the most common, and higher
scores increasingly rare. We therefore applied logtransformations to stressful life
events at T2 and T3, and negative inverse transformations to injury and distress
variables except intrusion and avoidance. The resulting variable distributions
were characterized by skewness and kurtosis values not less than -2 or greater
than 2. We applied structural equation modeling using maximum likelihood
estimation. Missing data were handled using the full information maximum likelihood procedure.32 Following the final analyses, we repeated the analyses using
untransformed data. The results were virtually identical (not presented).
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Construction of a model of stress-responsive distress. We modeled distress
as a latent variable with feelings of anxiety and depression, concentration difficulty, hostility and rage, sleep problems, and intrusion and avoidance as its
indicators. This enabled comprehensive and continuous mapping of the distress
construct.33 We applied this measurement model to assess distress longitudinally at three points in time following a major disaster. We specified autoregressive effects such that distress at T1 predicted distress at T2, and the latter
predicted distress at T3. We assumed factor loading invariance over time, which
establishes the identity of factors across occasions.34 In addition, we expected
each indicator’s residual variance to be correlated across assessment times.
To investigate associations between stressor exposure and distress we added
predictor variables as causal indicators to the model. Thus we created a multiple
indicators, multiple causes (MIMIC) model. MIMIC models are a broad class of
structural equation models where exogenous observed variables influence latent
variables that in turn have multiple indicators.35 We evaluated model fit using the
discrepancy χ2, comparative fit index (CFI), non-normed fit index (NNFI), rootmean-square error of approximation (RMSEA), and Akaike information criterion
(AIC). Models that fit well are indicated by CFIs and NNFIs ≥.90 and RMSEAs ≤
.08.36 Figure 1 shows a path diagram representation of the model.
Nested model comparisons. We conducted nested model comparisons to
test whether time since disaster exposure moderates the relation between later
stressful life events and distress. The corresponding nil hypothesis may be termed
equality of stress responsiveness over time. We compared the fit of the constrained
with that of the unconstrained model using the chi-square difference (Δχ2) test.
Multiple group analysis. We applied multiple group analysis to test whether
degree of disaster exposure moderates the relation between later stressful life
events and distress. In multiple group analysis, a model is estimated simultaneously across groups. Through the specification of cross-group equality
constraints, group differences on any individual parameter or set of parameters
can be tested.37–39 The fit of the nested model with parameters constrained to
be equal across the groups is compared with that of the unrestricted model
with the Δχ2 test. Jöreskog suggested a strategy for assessing the comparability
of factor structures between groups based on a series of tests of increasingly
restricted hypotheses.39 This strategy can be extended to the general structural equation model.38 Thus, we examined differences in direct effects between
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groups differing in disaster exposure by applying the path analysis model to
these groups simultaneously and subsequently testing models corresponding to
increasingly restricted hypotheses. Specifically, we applied equality constraints
corresponding to the following nil-hypotheses: (1) equality of stress responsiveness over time within each exposure group; and (2) equality of stress responsiveness across exposure groups. The damage to home variable was omitted as a
predictor variable from groups 3 to 6 in the multiple group model because it was
a constant in these groups.
115

Between group differences in levels of distress. To evaluate the magnitude
of stressor exposure effects on distress and to explore possible heterogeneity
in distress, we calculated differences in levels of distress between the six study
groups differing in level of disaster exposure. We expected that unadjusted
mean levels of distress would increase across groups parallel with the severity
of disaster exposure. In addition, we expected that distress levels adjusted for
distress at the preceding assessment (at T2 and T3), stressor effects, and demographic variables would only show minor differences between groups. We calculated unadjusted differences from the cross-sectional Distress models at T1, T2,
and T3. The units of distress were those of the Impact of Event Scale, because the
unit loading identification constraints were on the IES factor loadings. Using
a strategy proposed by Sörbom,37,40 we constrained indicator intercepts to be
equal across groups, and in addition, we fixed the factor mean in one group at 0,
turning this group into the reference group, to enable model identification. The
factor means in the remaining five groups were freely estimated. Subsequently,
we calculated adjusted differences in levels of distress between exposure groups
from the final multiple group model using the same strategy. Within groups 3 to
6, we could not adjust distress levels at T1 for damage to the house, because this
variable was a constant within these groups. All analyses were carried out using
software provided by SPSS/Amos, version 18.0.

Results
Descriptive Analyses and Attrition
Descriptive analyses are presented in Tables 1 and 2. As expected, distress indicators showed a decline across assessments. We found no associations between
disaster exposure and reported stressful life events at either T2 or T3 (Table 2).
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Table 1. Demographics, Disaster Exposure, and Distress Variables
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Gender (N (%))
Male
Female
Age (M (SD))
Education (N (%))
Primary school
Junior high
Senior high/professional education
High professional education/university
Direct Disaster Exposure (M (SD))
Damage to Home (N (%))
No damage
Slight damage
Limited damage
Severe damage
Irreparable damage
Total destruction
Injury (N (%))
No injury
Injured, but no medical care need
Visited general practitioner
Visited hospital
Admitted to hospital
Distress (M (SD))
Intrusion and Avoidance (IES) T1
Intrusion and Avoidance (IES) T2
Intrusion and Avoidance (IES) T3
Anxiety (Anx) T1
Anxiety (Anx) T2
Anxiety (Anx) T3
Cognitive-Performance Difficulty (Cog) T1
Cognitive-Performance Difficulty (Cog) T2
Cognitive-Performance Difficulty (Cog) T3
Depression (Dep) T1
Depression (Dep) T2
Depression (Dep) T3
Hostility (Hos) T1
Hostility (Hos) T2
Hostility (Hos) T3
Sleep Problems (Slp) T1
Sleep Problems (Slp) T2
Sleep Problems (Slp) T3

N/M

(%/SD)

502
574
43.15

(46.7)
(53.3)
(15.59)

110
341
326
206
10.30

(11.2)
(34.7)
(33.2)
(21.0)
(5.10)

66
86
175
496
113
97

(6.4)
(8.3)
(16.9)
(48.0)
(10.9)
(9.4)

663
79
25
33
13

(81.5)
(9.7)
(3.1)
(4.1)
(1.6)

35.02
20.29
13.94
17.59
14.70
13.74
17.25
14.68
13.93
27.77
23.94
22.75
8.87
7.62
7.44
6.75
5.46
5.18

(17.42)
(18.11)
(17.08)
(8.01)
(6.31)
(5.65)
(7.77)
(6.61)
(5.99)
(11.18)
(9.87)
(8.93)
(3.47)
(2.62)
(2.55)
(3.61)
(2.95)
(2.89)

Note. T1: 2-3 weeks (N=1083), T2: 18-20 months (N=861), and T3: almost 4 years after the
disaster (N=756)
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Table 2. Stressful Life Events By Level of Disaster Exposure
No to limited
damage, low
direct exposure (N=210)

No to limited
Severe
Severe
Very severe Total destruc- χ²
damage, high damage, low damage, high
damage
tion (N=97) (df=10)
direct expo- direct expo- direct expo(N=113)
sure (N=117) sure (N=294) sure (N=202)

SLE 0-2 Years Before T2
None

83

(48.8)

34

(40.5)

83

(35.3)

65

(39.2)

33

(40.2)

32

1

50

(29.4)

25

(29.8)

80

(34.0)

41

(24.7)

27

(32.9)

23

(43.2) 14.35
(31.1)

2 or more

37

(21.8)

25

(29.8)

72

(30.6)

60

(36.1)

22

(26.8)

19

(25.7)

SLE 0-2 Years Before T3
None

73

(50.3)

28

(32.9)

86

(43.9)

53

(36.3)

31

(35.6)

22

(38.6) 15.54

1

37

(25.5)

20

(23.5)

50

(25.5)

42

(28.8)

25

(28.7)

19

(33.3)

2 or more

35

(24.1)

37

(43.5)

60

(30.6)

51

(34.9)

31

(35.6)

16

(28.1)
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Note. SLE: stressful life events; T2: 18-20 months, and T3: almost 4 years after the disaster

We compared the sample completing the T2 survey (N=861) with the nonresponders sample at T2 (N=222), and those completing the T3 survey (N=756) with
T3 nonresponders (N=327). Female survivors were more likely to respond to the
follow-up surveys. The mean age of participants at T2 was higher than of those
nonresponders at T2 (44 vs. 40 yrs), but at T3 did not differ between participants
and nonresponders. Education level, disaster exposure and damage to the house
did not differ between study completers and nonresponders at both T2 and T3.
Participants who reported injuries at T1 were more likely to participate at T3,
but at T2 no such difference was apparent. Stressful life events reported at T2
did not differ between participants at T3 and nonresponders. Mean levels of
anxiety (17.3 vs. 18.7), cognitive-performance difficulty (17.0 vs. 18.3), and hostility (8.7 vs. 9.4) at T1 were lower in study completers at T2 than nonresponders,
but no such differences were found at T3. Intrusion and avoidance, depression,
and sleep problems did not differ between study completers and nonresponders
at either T2 or T3. We concluded that there were no indications of meaningful
nonresponse bias.

Modeling Stress-Responsive Distress
First, we constructed cross-sectional factor models for T1, T2, and T3 representing a single factor (Distress) with six indicators (intrusion and avoidance,
anxiety, cognitive-performance difficulty, depression, hostility, and sleep
problems). These three models fit the data well at all three times. Model fit
indices were for the Distress T1 model: χ ²(9)=59.60, p=0.000, RMSEA=0.07,
CFI=0.99, NNFI=0.98, AIC=95.60; for the Distress T2 model: χ²(9)=48.91, p=0.000,
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RMSEA=0.06, CFI=0.99, NNFI=0.98, AIC=84.91; and for the Distress T3 model:
χ²(9)=73.61, p=0.000, RMSEA=0.08, CFI=0.98, NNFI=0.95, AIC=109.61.
We then constructed a longitudinal model incorporating the three cross-sectional models with Distress T1 predicting Distress T2 and the latter predicting
Distress T3, this resulted in an autoregressive model. In this model, factor
loadings were constrained to be equal across occasions, and indicators’ residual
variances were autocorrelated. All factor loadings were high (>0.60). The longitudinal model fit the data well (χ²(125)=347.56, p=.000, RMSEA=0.04, CFI=0.98,
NNFI=0.98, AIC=475.56).
The stress-responsive distress model (Figure 1) consisted of the longitudinal
model with added predictor variables, including female sex, damage to participants’ homes, injury at T1, and stressful life events reported at T2 and T3.
We modeled predictor variable effects according to the following hypotheses.
We expected severity of exposure to the disaster (direct exposure, injury, and
damage to participants’ homes reported at T1) to predict stress-responsive
distress at T1, and stressful life events preceding T2 and T3 to predict distress at
these times 7. We expected that injury and damage to the house were correlated,
and that stressful life events reported at T2 and T3 were correlated. Stressor
effects over time were assumed to be fully mediated by distress. Thus, we hypothesized that increases in distress over time were most likely to be associated
with recent as opposed to remote stressors. Female gender was hypothesized
to moderate distress associated with disaster exposure, in line with the literature 1. Age and education were included as continuous covariates with paths to
Distress at T1, T2, and T3, and allowed to covary with all other predictors. This
model fit the data well (χ²(268)=930.82, p<.001, RMSEA=.05, CFI=.96, NNFI=.94,
AIC=1148.82).
For the whole sample, we tested the equality of stress responsiveness over
time hypothesis by constraining the path SLE T2→Distress T2 to be equal to the
corresponding path at T3 and comparing the fit of the constrained model with
the unconstrained model. The fit of the constrained model did not significantly
worsen (Δχ2 (1)=2.23, p=.13), indicating no significant difference between the
effects of stressful life events on distress between T2 and T3. The constrained
stress-responsive distress model demonstrated good fit: χ²(269)=933.06, p<.001,
RMSEA=.05, CFI=.96, NNFI=.94, AIC=1149.06. A path diagram is represented in
Figure 1. All model parameters shown in the diagram were significant at the
p<.001 level except the path Injury→Distress T1 (p<.05).
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Figure 1
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Full Sample Stress-Responsive Distress Model (Constrained). For the model: χ²(269)=933.06,
p<.001, RMSEA=.05, CFI=.96, NNFI=.94, AIC=1149.06; N=1083. Adjusted for age and education (covariates not shown). = indicates paths constrained to be equal.

Stratified Exposure Group Comparisons of Stress-Responsiveness
Using the stress-responsive distress model, we examined differences in stress
responsiveness between the six groups reporting different levels of damage to
their homes as well as direct disaster exposure. Within each of these six groups,
we tested the equality of stress responsiveness over time hypothesis by constraining the path SLE T2→Distress T2 to be equal to the corresponding path at T3
starting with the lowest exposure group. The results of the nested model comparisons are presented in Table 3. As shown in the table, the model in which stressful life events effects were constrained to be equal over time within all groups
including the total home destruction group (model 7 in Table 3 represented in
bold) was rejected because of significant worsening of model fit.
We then compared stress responsiveness across these six groups by adding
cross group equality constraints one by one, starting with the lowest disaster
exposure group at T2. No other difference in stress responsiveness between
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groups emerged. We selected the final model guided by the nested model comparisons presented in Table 3.
Table 3. Multiple Group Model Selection

120

Nr.
1
2
3
4
5
6
7
8
9
10
11
12

Ref.1 Equality constraints2,3
df
– SLE T2 and T3 effects freely estimated within groups
1609
1 SLE effects equal over time within group 1
1610
2 SLE effects equal over time within groups 1 and 2
1611
3 SLE effects equal over time within groups 1 to 3
1612
4 SLE effects equal over time within groups 1 to 4
1613
5 SLE effects equal over time within groups 1 to 5
1614
6 SLE effects equal over time within groups 1 to 6 (Rejected) 1615
6 SLE effects equal over time within groups 1 to 5 and across 1615
groups 1 and 2
8 SLE effects equal over time within groups 1 to 5 and across 1616
groups 1 to 3
9 SLE effects equal over time within groups 1 to 5 and across 1617
groups 1 to 4
10 SLE effects equal over time within groups 1 to 5 and across 1618
groups 1 to 5
11 All SLE effects equal except SLE T2 → Distress T2 in group 6 1619
(Final)

χ²
Δdf Δχ²
2599.75*** – –
2601.33*** 1 1.58
2603.34*** 1 2.01
2606.82*** 1 3.49
2607.64*** 1 0.81
2608.05*** 1 0.42
2613.10*** 1 5.05*
2610.20*** 1 2.15

CFI NNFI RMSEA AIC
0.93 0.91 0.02 3689.75
0.93 0.91 0.02 3689.33
0.93 0.91 0.02 3689.34
0.93 0.91 0.02 3690.82
0.93 0.91 0.02 3689.64
0.93 0.91 0.02 3688.05
0.93 0.91 0.02 3691.10
0.93 0.91 0.02 3688.20

2611.15***

1 0.95 0.93 0.91 0.02 3687.15

2611.17***

1 0.02 0.93 0.91 0.02 3685.17

2611.24***

1 0.07 0.93 0.91 0.02 3683.24

2611.93***

1 0.69 0.93 0.91 0.02 3681.93

¹ Reference model nr.
² Models represent the reference model with equality constraint(s) added; the model shown
in bold was rejected because of significant worsening of model fit.
3 Groups:

1. No to moderate damage to home, low direct disaster exposure (N=210); 2. No to

moderate damage, high direct exposure (N=117); 3. Severe damage, low direct exposure
(N=294); 4. Severe damage, high direct exposure (N=202); 5. Very severe damage (N=113); 6.
Total home destruction (N=97)
*p<.05, **p<.01, ***p<.001

In the final multiple group model, the path SLE T2→Distress T2 was freely
estimated within the total home destruction group. Estimates of stress responsiveness from the final multiple group model are shown in Table 4. The results
indicated strongly increased stress responsiveness in the total home destruction
group at T2, but not at T3.

Between Group Differences in Levels of Distress
To evaluate the magnitude of stressor exposure effects on distress and to
explore possible heterogeneity in distress, we calculated unadjusted and adjusted differences in levels of distress between the six study groups differing in level
of disaster exposure. The results are presented in Table 5. All models showed a
good fit to the data. As expected, unadjusted mean levels of distress increased
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Table 4. Stress Responsiveness 18-20 Months and Almost 4 Years After A Disaster By Level of
Disaster Exposure
No to limited No to limited
Severe
Severe
damage, low damage, high damage, low damage, high Very severe
direct expo- direct expo- direct expo- direct expodamage Total destrucsure (N=210) sure (N=117) sure (N=294) sure (N=202) (N=113)
tion (N=97)
SLE T2 → Distress T2 0.07*** a
0.07*** a
0.08*** a
0.07*** a
0.07*** a
0.30*** b
0.08*** a

SLE T3 → Distress T3

0.08*** a

0.08*** a

0.08*** a

0.08*** a

0.08*** a

Note. Standardized coefficients based on final multiple group model (model nr. 12 in Table 3)
ab Parameters with the same superscripts do not differ in standardized coefficient (p>.05)
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***p<.001

Table 5. Differences in Distress Levels 2-3 Weeks, 18-20 Months and Almost 4 Years After A
Disaster By Level of Disaster Exposure
No to limited No to limited
damage, low damage, high Severe damage, Severe damage,
direct expo- direct exposure low direct expo- high direct expoVery severe
Total destruction
sure (N=210)¹
(N=117)
sure (N=294)
sure (N=202) damage (N=113)
(N=97)
Unadj. M (SD) Unadj. M (SD) Unadj. M (SD) Unadj. M (SD) Unadj. M (SD) Unadj. M (SD)
Distress T1² 0.00

–

6.04*** (13.64) 4.65*** (12.25) 11.99*** (11.78) 10.87*** (10.14) 14.93***

(11.56)

Distress T2³ 0.00

–

1.05

(8.50)

2.93** (10.89)

8.42*** (14.52)

8.19*** (12.62) 13.49***

(13.42)

Distress T34 0.00

–

4.59**

(9.37)

2.81**

7.47*** (12.39)

9.39*** (14.11) 10.68*** (13.58)

(SD)

Adj. M

Adj. M (SD) Adj. M

(9.43)
(SD)

Adj. M

(SD)

Adj. M

(SD)

Adj. M

(SD)

(11.58) 0.866

(10.84)

3.736

(10.22)

5.29*6

(9.93)

7.75**6

(10.67)

– -1.40

(9.34) -0.03

(8.00)

0.52

(9.34)

1.33

(8.84)

-0.93

(8.03)

–

(7.34)

(5.74)

0.82

(7.70)

0.90

(6.49)

-0.76

(8.37)

Distress T15 0.00

–

Distress T25 0.00
Distress T35 0.00

0.12
3.80***

0.22

Note. Abbreviations; adj.: adjusted; unadj.: unadjusted. Distress represents a factor with six
indicators: feelings of anxiety and depression, concentration difficulty, hostility and rage,
sleep problems, and intrusion and avoidance, and is expressed in Impact of Event Scale
units. Unadjusted means indicate mean differences in distress levels with the reference
group. Adjusted means are adjusted for distress at the preceding assessment (at T2 and T3),
stressor effects, and demographic variables (see path diagram representation in Figure 1).
¹ Reference group
² For the model: χ²(79)=108.31, p=.016, RMSEA=0.02, CFI=0.99, NNFI=0.99, AIC=274.31

3 For the model: χ ²(79)=129.86, p=.000, RMSEA=0.03, CFI=0.99, NNFI=0.98, AIC=295.86
4 For the model: χ ²(79)=173.16, p=.000, RMSEA=0.03, CFI=0.97, NNFI=0.95, AIC=339.16

5 For the model: χ ²(1695)=2705.40, p=.000, RMSEA=0.02, CFI=0.93, NNFI=0.92, AIC=3623.40
6 Th is

value was not adjusted for damage to the house because this was a constant within

this group
*p<.05, **p<.01, ***p<.001
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across groups parallel with the severity of disaster exposure at all three assessments. Differences in levels of distress between exposure groups adjusted for
distress at the preceding assessment (at T2 and T3), stressor effects, and demographic variables were mostly comparable between groups, again conform our
expectations. Only three between group differences in distress levels were statistically significantly different from 0, including two that could not be adjusted for
damage to the house (Table 5).
122

Discussion
This study aimed at investigating the occurrence of psychological sensitization to stress prospectively following a major disaster. Consistent with the stress
sensitization hypothesis, we found that residents whose house was completely destroyed by the disaster responded more strongly to stressful life events
reported 18-20 months following the disaster than residents who reported less
extreme disaster exposure. These differences in stress responsiveness were
not apparent almost 4 years following the disaster. These results suggest that
during the first years after a disaster, stress sensitization may occur in disaster
survivors who experienced extreme disaster exposure. Stress sensitization may
explain persistence or progression of distress over time in a minority of disaster
survivors, because sensitized survivors who experience stressful life events may
respond with increased distress. To the best of our knowledge, this study is the
first to document psychological stress sensitization prospectively following a
disaster.
Strengths of the current study include the large sample, the long-term followup, and the prospective design. Disaster exposure was assessed as soon as 2 to 3
weeks after the disaster using unambiguous criteria. Stressful life events consisted of only major life events that were likely to be independent of disaster exposure. Indeed, we found no associations between disaster exposure and reported
stressful life events at either T2 or T3.
There are also some limitations to this study. First, our findings with regard
to stressful life events may be limited because the assessment time frame of this
variable did not exactly match the timing of our study assessments. Prospective
studies with more frequent assessments than those employed here would be
necessary to ascertain occurrence of stress sensitization within more precise
timeframes.
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Second, we assessed stressful life events exposure using a questionnaire only.
Use of interview assessment of stressful life events exposure has been considered most reliable,41 however, given the large size of our sample, questionnaire
assessments were more feasible than interviews.
Third, although our study was prospective, participants were asked to report
stressful life events retrospectively, concurrently with their level of distress.
Mood dependent memory effects on stressful life events reporting may therefore have occurred. However, we found that disaster exposure reported at T1
did not influence the likelihood of later stressful life event endorsement. Stress
sensitization in our study refers to the influence of prior stressors (i.e., disaster
exposure) on the strength of the association between later stressful events and
distress. In our study, this was prospectively assessed and therefore unlikely to
be affected by memory bias.
Fourth, attrition in our study represents another potential limitation. Given
frequently high rates of attrition in disaster research,42,43 our completion rates
are acceptable. Importantly, symptoms of intrusion/avoidance at the initial
assessments did not predict attrition.
Finally, in our study, we did not assess individual differences in stress reactivity. Individuals with elevated background levels of stress reactivity may be
more vulnerable to stress-related mental disorders such as major depression.44
We addressed this issue by exploring differences in levels of distress across the
six exposure groups. These analyses showed that minor variations in distress
levels across groups beyond those predicted by stressor exposure were present.
These variations are likely to reflect individual differences in stress reactivity as
well as heterogeneity in types and trajectories of distress. Future studies may
further explore these factors.

123

Explaining the Link Between Disaster Exposure and Stress Sensitization
Conform our expectations, stress sensitization was most likely to occur following extreme levels of disaster exposure. Total home destruction may be considered an extreme stressor because of the associated loss of almost all personal
belongings and disruption of the social context due to relocation. In contrast,
high direct confrontation with the disaster in terms of having seen, heard, felt
or smelt the explosion and its immediate devastating impact was not by itself
predictive of stress sensitization.
Our results suggest that personal loss and social disruption due to disaster
exposure are implicated in the development of stress sensitization. The strong
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effects of resource loss on mental distress in our sample are consistent with
Conservation of Resources (COR) theory.45 COR theory states that people strive
to retain, protect, and build resources and that what constitutes a stressor to
them is the potential or actual loss of these resources.46 According to this theory,
resource loss is disproportionally more salient than resource gain. Therefore,
those who already lack resources are more vulnerable to resource loss.47 Stress
sensitization effects may reflect increased vulnerability to further resource loss
in those who lack resources, for example, due to total home destruction.
124

Duration of Stress Sensitization
As expected, we found only temporary sensitization effects following extreme
disaster exposure. Studies of sensitization effects in individuals with a history of
childhood adversity generally found more lasting effects.44,48–50 However, these
studies assessed exposure to potentially sensitizing adversities retrospectively
and their results may thus have been influenced by recall bias. Notwithstanding,
childhood trauma may have more durable effects than adult disaster exposure.
It is possible that sensitization in adults may prove more persistent if sustained
by repeated stressors. Future studies may provide more definitive answers to
questions about duration of sensitization effects.

Implications for Practice
In addition to levels of distress, levels of stressor exposure prior to, during,
and following disasters play a central role in explaining the longitudinal course
of disaster-related distress and should therefore routinely be assessed by clinicians dealing with disaster survivors. Assessment of stressor exposure may
facilitate efforts at early risk detection and triage to primary or early secondary
preventive services. Clinicians may educate disaster survivors that disaster
exposure and loss of resources may affect subsequent stress responsiveness and
provide reassurance that these effects are likely to diminish over time. Providing
practical assistance in the aftermath of disasters may help prevent further
resource losses. Foreseeable stressors and resource losses may be an effective
target for secondary prevention of psychological distress on a community level.
Agencies participating in recovery efforts should thus focus their efforts on facilitating and supporting restorative activities in order to counteract or prevent
these stressors.
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Abstract
Background: Military personnel exposed to combat stressors are at risk
for experiencing posttraumatic distress that can progress over time following
deployment. According to the stress sensitization hypothesis, progression of
posttraumatic distress may be related to enhanced susceptibility to post deployment stressors.
132

Aims: This study aimed at examining the stress sensitization hypothesis
prospectively in a sample of Dutch military personnel deployed in support of the
conflicts in Afghanistan.
Method: In a cohort of soldiers (N=1032), symptoms of posttraumatic stress
disorder (PTSD) were assessed before deployment as well as 1, 6, 12, and 24
months (N=513; 50%) after their return. Data were analyzed using latent growth
modeling. Using multiple group analysis, we examined whether combat exposure during deployment enhanced the relation between post deployment stressors and linear change in posttraumatic distress after deployment.
Results: Baseline level of posttraumatic distress was associated with endorsement of early life stressors prior to deployment (standardized regression coefficient=0.29, p<.001), and change during deployment with deployment stressors
(standardized coefficient=0.22, p<.001). Linear change in posttraumatic distress
post deployment was predicted by post deployment stressors (standardized
coefficient=0.35, p<.001) in soldiers who reported combat exposure, but not in
those who worked inside the compound. The difference in predictive effects of
post deployment stressors between these groups was significant (χ ²(1)=7.44,
p=.006).
Conclusions: Our results suggest that persistence or progression of posttraumatic distress following combat exposure may be related to sensitization to the
effects of post deployment stressors during the first year following return from
deployment. In soldiers and veterans seeking mental health care at later stages
after deployment, progression of posttraumatic distress should be considered,
and clinical evaluation should include an assessment of both recent and combat
stressor exposure.
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Deployed military personnel are at risk of developing posttraumatic stress
disorder (PTSD) following deployment. Among Dutch soldiers, PTSD prevalence 5
months after deployment to Iraq was estimated at 3% to 4%.1 Among U.S. soldiers,
PTSD prevalence 3 to 4 months after deployment to Afghanistan was estimated
at 6% using strict criteria,2 and PTSD prevalence with serious functional impairment 3 and 12 months after deployment to Iraq at 6 to 12%.3 Among UK soldiers,
PTSD prevalence after deployment to Iraq and Afghanistan was estimated at 4%.4
During the past decades, numerous studies have documented progression
of PTSD symptoms following return from deployment. In soldiers and veterans
initially reporting subthreshold levels of posttraumatic distress, progression of
posttraumatic distress may lead to delayed-onset PTSD. The estimated prevalence of delayed-onset PTSD in military populations varies across prospective
studies, equaling 3% with onset between 3 and 9 months after deployment,5 6.5%
with onset between 4 and 18 months,6 7% with onset between 1 and 7 months,7
and 6% with onset between 1 and 24 months.8 In a prospective study covering
20 years following the 1982 Lebanon war,9 veterans were identified endorsing
combat-related PTSD with delayed onsets up to between 3 and 20 years following combat exposure. In this study, delayed-onset PTSD was endorsed by
23.8% of veterans who did not have combat stress reaction during the war and
who did not meet PTSD criteria 1 year after the war.
Two large cross-sectional population studies evidenced an increased likelihood of delayed onset of PTSD following exposure to military combat as
compared to other potentially traumatic events.10,11 This link between military
combat and delayed-onset PTSD was confirmed in a systematic review12 and a
meta-analysis.13 Consistent with these findings, some prospective studies noted
an overall trend of symptom increase after combat exposure, i.e. an increase of
point prevalence of PTSD across subsequent assessments. Following deployment to Iraq, a large sample (N=88,235) of US soldiers were screened immediately after return and 3-6 months later.14 Prevalence of screening positive for
PTSD increased across occasions from 12 to 18% in active soldiers, and from
13 to 25% in reserve component soldiers returning to civilian life. Several prospective studies of Gulf war veterans reported increases in PTSD symptom levels
over the course of 2 years following return from deployment.8,15,16 Increases in
PTSD prevalence between 4 and 14 years following deployment to the Gulf War
were reported recently.17 Likewise, in UK regular soldiers after deployment to
Iraq and Afghanistan, an increase in probable PTSD prevalence from 3.0 to 5.2 %
was reported between 1 to 6.5 years post deployment.4
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Posttraumatic distress following deployment has been shown to be related
to several predictive factors. These markers of risk can be categorized according to their temporal origin in relation to the time of deployment. Thus, predeployment (e.g., demographic), deployment-related, and post-deployment risk
markers can be outlined. Combat exposure has been reported as the strongest
deployment-related predictor of subsequent posttraumatic distress.18–22 Of predeployment factors, prior traumatic events18,23,24 as well as childhood adversity25–29 were predictors of posttraumatic distress.
Post deployment stressors may additionally influence the course of posttraumatic distress. In a sample of soldiers deployed to Iraq who were followed up
between 2 to 6 months after deployment, post deployment factors such as unemployment, broken relationships or illness of someone close were independently
associated with PTSD symptom increases controlling for baseline (pre-deployment) symptoms and deployment experiences.30 Also, 77% of veterans endorsing
delayed-onset PTSD reported severe life stressors in the year preceding delayed
PTSD onset, against 32% in a comparison group.31
The effects of new stressors on posttraumatic distress may operate in two
different ways. First, the effect may be simply additive, such that distress related
to new stressors adds to the posttraumatic distress. Second, an interactive effect
may occur if extreme traumatic exposure influences the intensity with which
survivors respond to subsequent stressors. Indeed, exposure to extreme stressors may enhance an individual’s reactivity to subsequent stressors, a process
that has been termed sensitization to stress.32,33 Sensitization refers to the situation in which an organism responds more strongly to a variety of previously
neutral stimuli after exposure to a potentially threatening or noxious stimulus.
It represents a form of non-associative learning that is likely to cover a repertory of mechanisms.34 Consistent with the stress sensitization hypothesis, prior
exposure to traumatic life events has been found to sensitize a person to be more
reactive to subsequent stressors.23,35–38 A role of stress sensitization in delayedonset PTSD has been suggested by several authors.39,40
The aim of the current study was to examine whether progression of posttraumatic distress after combat exposure could be explained with the stress sensitization hypothesis. First, we evaluated whether level and course of posttraumatic
distress before, during, and two years following deployment could be adequately
summarized by the factors: pre-deployment level of posttraumatic distress,
change in PTSD symptoms (slope) during deployment, and change in these
symptoms (slope) during the period following deployment. Second, we looked
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into the effects of stressor exposure before, during, and following deployment on
these factors. Third, we examined whether combat exposure could enhance post
deployment stressor effects on post deployment slope.
We hypothesized that pre-deployment levels of posttraumatic distress as
well as change in posttraumatic distress during deployment would be predicted by early life trauma and deployment stressors, respectively. In addition, we
hypothesized that the course of posttraumatic distress (slope) over two years
following deployment would be predicted by life stressors reported within the
first year following return from deployment. Specifically, we hypothesized post
deployment stressor effects to be stronger in soldiers following combat exposure
compared with those who were not directly exposed to combat and worked
inside the compound during deployment.

135

Methods
Participants and Procedures
This study is part of a prospective cohort study on deployment-related disturbances in the Dutch Department of Defense. Participants volunteered to participate prior to a 4-month deployment to Afghanistan. Duties during deployment included combat patrols, clearing or searching buildings, participation in
de-mining operations, and transportation across enemy territory. The combat
group was exposed to typical combat experiences including exposure to enemy
fire, participation in armed combat, seeing seriously injured comrades as well
as civilians and witnessing death of fellow soldiers and civilians. The study
included 5 assessments: 1-2 months prior to deployment and approximately 1,
6, 12, and 24 months after deployment. The first three assessments took place
at military bases, the last two assessments were mailed. At T1, N=1032 constituted the initial sample. At T2, N= 844 (82% of the initial sample) participated.
The number of participants was at T3: N=788 (76%); at T4: N=588 (57%); and at
T5: N=513 (50%). The study was approved by the Institutional Review Board of
the University Medical Center Utrecht, the Netherlands. Written consent was
obtained after a written and verbal description of the study.

Measures
Demographics. Participants were asked about number of previous deployments, rank during deployment (soldier, corporal, non-commissioned officer,
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company-grade officer, chief officer, or flag officer), age during deployment,
gender, and education level (primary school, low professional education, junior
high, senior high, high professional education, or university). In addition, participants were asked (at T2) whether they had served inside the compound only
or outside the compound as well. This question was responded to by N=530
participants (63% of the T2 sample). In the current study, participants reporting
having worked outside the compound were grouped into the combat exposure
group, and were contrasted with the group that reported having worked inside
the compound during the deployment.
Early Life Trauma. Exposure to potential traumatic experiences before the
age of 18 was assessed at T1 using the Dutch version of the short form version
of the Early Trauma Inventory, Self report,41,42 Dutch version.43 The paper and
pencil questionnaire is designed to assess exposure to potential traumatic experiences before the age of 18 years (general trauma, physical abuse, emotional
abuse and sexual abuse) and consists of 27 dichotomous items. The total score
represents the number of experienced events.
Deployment Stressors. Exposure to potentially traumatic deployment stressors was assessed with a 13-item Deployment Stressors Checklist specifically
developed for this study.44 A total score was obtained by summing affirmative
responses.
Post Deployment Stressors. Exposure to stressful life events in the first year
after return from deployment was assessed using a 10-item yes/no checklist
specifically developed for this study (see the data supplement). The checklist
comprised items about divorce or broken relationship, accident or assault to self
or close other, severe illness to self or close other, death of a close other, burglary
or fire in own home, financial problems, and being dismissed. A total score was
obtained representing the number of endorsed stressors.
Self-Report Inventory for PTSD. PTSD symptom level over the past 4 weeks
was assessed with the 22-item Self-Report Inventory for PTSD (SRIP).45–47 A
higher score indicates more PTSD symptoms (range 22- 88), i.e. higher levels of
posttraumatic distress. The SRIP has good concurrent validity with other PTSD
measures such as the Clinician Administered PTSD Scale (CAPS) and Mississippi
scale for PTSD.48 The SRIP does not assess symptoms of PTSD with reference to
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a specific event. Measurement invariance testing revealed that no substantial
differences in PTSD factor structure exist if PTSD is assessed in trauma-exposed
participants with vs. without reference to a single traumatic event.49

Analyses
Analyses were performed using SPSS software (SPSS Inc, Chicago, Illinois)
versions 15.0 (SPSS) and 17.0 (Amos).
Descriptive analyses. We calculated means and standard deviations for
continuous variables, including age during deployment, number of previous
deployments, Early Trauma Inventory score, exposure to potentially traumatic
deployment stressors, Self-Rating Inventory for PTSD total score (at all assessments), and stressful life events 1 year post deployment, as well as frequencies and
percentages for categorical variables, including gender, education, rank during
deployment, and period of deployment. Prior to the final analyses, we assessed
differences in all assessed variables between the sample completing all assessments and the dropout sample using chi square tests for categorical variables,
and t-tests for continuous variables. Differences between groups serving inside vs.
outside the compound were likewise evaluated using chi-square and t-tests.
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Latent growth modeling (LGM). Progression of posttraumatic distress may
be flexibly modeled using latent growth models. Interest of the present analysis
centers on changes during two distinct time periods, specifically during deployment and following deployment. Piecewise growth models provide a means to
subdivide a series of measurements into meaningful segments and to summarize important aspect of change in each segment.50 Specifically, the course of
PTSD symptoms may be modeled as consisting of three factors: (1) pre-deployment (baseline) level (intercept); (2) linear change (slope) during deployment;
and (3) linear change (slope) after deployment.
We specified a latent growth model comprising these three factors. The baseline level factor loaded on all five indicators (T1 to T5) with factor loadings set
to 1. The slope during deployment factor loaded on the four post-deployment
indicators (T2 to T5) with factor loadings set to 0.75 to capture the time in years
since the T1 assessment. The slope post deployment factor loaded on the indicators assessed at the 6-month to two-year follow-up (T3 to T5). Factor loadings
were set to 0.42, 1, and 2, respectively, to capture the mean time in years of each
subsequent assessment since the T2 assessment. Thus, the model accounted for
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linear aspects of change over time between the pre- and first post deployment
assessment (slope during deployment), as well as between the first post deployment and the three follow-up assessments (slope post deployment).50 Factors
were allowed to covary. Residual variances associated with the pre-deployment
and first post deployment assessment were constrained to be equal to enable the
model to be identified. We evaluated model fit using the discrepancy χ2, comparative fit index (CFI), non-normed fit index (NNFI), root-mean-square error of
approximation (RMSEA), and Akaike information criterion (AIC). Models that
fit very well are indicated by CFIs and NNFIs ≥ .95 and RMSEAs ≤ .06.51
Construction of a MIMIC model. To explore predictor effects on levels and
course of posttraumatic distress, we constructed a multiple indicators, multiple
causes (MIMIC) model.52,53 MIMIC models are a broad class of structural equation models where exogenous observed variables influence latent variables that
in turn have multiple indicators.54 We hypothesized that early trauma would
predict pre-deployment distress; deployment stressors would predict linear
change during deployment; and post deployment stressors would predict linear
change post deployment. To adjust for possible differences related to gender,
age, education, rank, or number of previous deployments, we included these
variables as covariates in the model with paths to all factors. All predictors and
covariates were allowed to covary.
Multiple group analysis. We applied multiple group analysis to test whether
direct combat exposure moderates the relation between post deployment stressors and linear change in posttraumatic stress post deployment. In multiple
group analysis, a model is estimated simultaneously across groups. Through
the specification of cross-group equality constraints, group differences on any
individual parameter or set of parameters can be tested.55–57 The fit of the model
with parameters constrained to be equal across the groups is compared with
that of the unrestricted model with the Δχ2 test. Jöreskog57 suggested a strategy
for assessing the comparability of factor structures between groups based on
a series of tests of increasingly restricted hypotheses. This modeling strategy
can be extended to the general structural equation model.56 Thus, we examined
differences in direct effects between groups differing in combat exposure (direct
exposure vs. served only inside compound) by applying the MIMIC model to
these groups simultaneously and subsequently testing models corresponding to
increasingly restricted hypotheses. Specifically, we applied constraints corres-
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ponding to nil-hypotheses of between-group equality of (1) covariate effects, (2)
early trauma effects on baseline level, (3) deployment stressor effects on slope
during deployment, (4) post deployment stressor effects on slope post deployment, (5) adjusted baseline levels, (6) adjusted slopes during deployment, and (7)
adjusted slopes post deployment.
Bootstrap. Following construction of our LGM and MIMIC models, we tested
robustness of the ML estimation method against normality violations in our
data. Therefore, we applied bootstrapping (2000 iterations) to five datasets that
were completed using stochastic regression imputation. We calculated differences between ML and bootstrap estimates and standard errors and found
these to be negligible. We used Bollen-Stine bootstrap58 to examine how nonnormality affected the ML χ² statistic and found that Bollen-Stine p-values and
asymptotic p-values were mostly very close. We concluded that the ML estimation method was robust against normality violations in our data. We therefore
chose to handle missing data using the full information maximum likelihood
procedure59 and to present ML estimates.
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Results
Attrition and Descriptive Analyses
Study participants who dropped out from one or more study assessments did
not differ from those who completed all assessments in PTSD symptoms at any
assessment except at T3 (28.51 vs. 27.14, p=.009) and in early trauma. Study attrition was associated with the following baseline characteristics: male sex (93.1%
vs. 87.8%, p=.006), younger age (26.04 vs. 32.04, p<.001), lower (soldier or corporal)
rank (75.0% vs. 40.3%, p<.001), lower education (46.3% vs. 31.6%, p<.001), and
fewer previous deployments (0.65 vs. 1.09, p<.001). In addition, study attrition
was associated with higher deployment stressors (4.01 vs. 3.53, p<.001), direct
combat exposure (76.1% vs. 50.8%, p<.001), and higher post deployment stressors
(1.04 vs. 0.72, p=.025).
Descriptive summary statistics, including differences between groups
working inside the compound vs. with direct combat exposure are reported
in Table 1. The group with direct combat exposure was younger, mostly male,
lower educated, and lower in rank than the group working inside the compound.
Because of these differences, we adjusted for these effects in subsequent multiple
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group analyses. In addition, the former group reported fewer previous deployments, more deployment stressors, more post deployment stressors, and higher
PTSD symptoms 1 and 6 months after deployment. Within the group with direct
combat exposure, unadjusted mean PTSD total scores showed an increase from
pre to 6 months post deployment, and then gradually decreased again to reach
approximately pre-deployment levels at 24 months post deployment.
Table 1. Descriptive Analyses
140

Full sample (N=1032 at T1)
Mean

(SD)

Worked inside
Direct combat
compound (N=194) exposure (N=336)
[Range]
Mean
(SD)
Mean
(SD)

Age (years) during deployment

28.47

(8.90)

[18 – 60]

33.55

(9.82)

25.12

(6.45)

***

Number of previous deployments

0.83

(1.16)

[0 – 6]

1.24

(1.31)

0.74

(1.11)

***

Early Trauma Inventory score

3.52

(3.10)

[0 – 18]

3.17

(3.10)

3.21

(2.83)

Exposure to deployment stressors

3.78

(2.56)

[0 – 10]

2.19

(1.83)

4.30

(2.42)

***

Stressful life events 1 year post deployment

0.81

(1.01)

[0 – 4]

0.61

(0.94)

1.09

(1.06)

***

Self-Rating Inventory for PTSD total score
Before deployment

26.91

(5.34)

[22 – 74]

27.03

(5.78)

26.98

(4.97)

1 month after deployment

27.72

(6.23)

[22 – 61]

27.21

(5.74)

28.52

(6.85)

*

6 months after deployment

27.78

(7.15)

[22 – 82]

26.85

(6.81)

28.92

(8.22)

**

12 months after deployment

27.05

(6.98)

[22 – 86]

26.16

(6.81)

27.59

(7.67)

24 months after deployment

26.89

(6.37)

[22 – 73]

26.16

(5.94)

27.09

(6.70)

N

(%)

N

(%)

N

(%)

Male

938

(91.0)

161

(83.0)

321

(95.5)

Female

93

(9.0)

33

(17.0)

15

(4.5)

Gender
***

Education
Lower

374

(40.2)

49

(28.7)

138

(46.2)

Middle

452

(48.6)

87

(50.9)

146

(48.8)

Higher

104

(11.2)

35

(20.5)

15

(5.0)

***

Period of deployment
2005

64

(6.2)

0

(0.0)

0

(0.0)

2006

200

(19.4)

1

(0.5)

0

(0.0)

2007

293

(28.4)

48

(24.7)

61

(18.2)

2008

475

(46.0)

145

(74.7)

275

(81.8)

Rank during deployment
Soldier

401

(40.1)

28

(14.5)

183

(54.5)

Corporal

207

(20.7)

37

(19.2)

77

(22.9)

Noncommissioned officer

258

(25.8)

80

(41.5)

53

(15.8)

Officer

134

(13.4)

48

(24.9)

23

(6.8)

***

Note. Total numbers vary due to missing responses
*p<.05, **p<.01, ***p<.001
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Change in Posttraumatic Distress During and After Deployment
Figure 1 depicts the piecewise latent growth model summarizing pre-deployment levels of posttraumatic distress as well as linear changes in distress
during and after deployment for the whole sample. The model fit the data well:
χ ²(7)=17.37, p=.02, RMSEA=0.04, CFI=0.99, NNFI=0.98, AIC=43.37. The three
factors pre-deployment level, slope during deployment, and slope post deployment accounted for 55 to 85% of the variance in reported posttraumatic distress
at T1 to T5. As shown in Figure 1, the mean increase in posttraumatic distress
during deployment was modest, equaling 1.27 points (SD=4.90) on the SRIP.
During the two years following deployment, there was a significant linear decrease in mean distress, equaling -0.45 points (SD=2.17) on the SRIP each year.
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Figure 1
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PTSS T1

PTSS T2
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PTSS T3
.75

1

E4
1

1

PTSS T4

PTSS T5

.75

1

2
1

1

.75
1

.75
1

Baseline Level

.42

Slope During
Deployment

Slope Post
Deployment

26.84***

1.27***

-0.45*

(26.46–27.22)

(0.73–1.82)

(-0.69–-0.22)

-.05

± 4.43

± 4.90

-.21

± 2.17

-.29***

Piecewise Latent Growth Model, Full Sample (N=1032). For the model: χ ²(7)=17.37, p=.02,
RMSEA=.04, CFI=.99, NNFI=.98, AIC=43.37. Factors (ovals) are shown with unadjusted
means (95% confidence intervals) ± SD, factor loadings (arrows) with fixed unstandardized
regression weights, and covariances (curved lines) with correlations. PTSS: posttraumatic
stress symptoms. *p<.05, **p<.01, ***p<.001
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Stressor Effects on Posttraumatic Distress
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To examine effects of stressor exposure on pre-deployment level, slope during
deployment, and slope post deployment, we created a MIMIC model, i.e. the
piecewise latent growth model with added predictor variables and covariates. This model fit the data well: χ²(29)=55.42, p=.00, RMSEA=0.03, CFI=0.99,
NNFI=0.97, AIC=205.42. Adjusted estimates from this model are presented in
Table 3, and a path diagram appears in Figure 2. As expected, baseline level and
slope during deployment of posttraumatic distress were significantly associated
with early trauma (standardized regression weight=0.29, p<.001) and exposure
to deployment stressors (standardized regression weight=0.22, p<.001), respectively. For the sample as a whole, post deployment stressors had no significant
effects on slope of PTSD symptoms post deployment.
To examine whether direct combat exposure moderated the relation between
post deployment stressors and linear change in posttraumatic distress post
deployment, we applied the MIMIC model to groups with and without direct
combat exposure simultaneously. We subsequently applied cross-group equality
constraints one by one. The multiple group selection is shown in Table 2. As expected, covariate effects did not differ between groups. As can be seen from the table,
two nested models were rejected because of a significant worsening of the model
fit. These were the model in which post deployment stressor effects on slope post
deployment were constrained to be equal between groups, and the model in which
adjusted slopes post deployment were constrained to be equal between groups.
Estimates adjusted for gender, age, education, rank, and previous deployments from the final multiple group model (model nr. 7 in Table 2) are presented in Table 3. In military personnel who worked inside the compound during
deployment, post deployment stressors did not have significant effects on slope
post deployment. In contrast, slope post deployment was strongly predicted by
post deployment stressors in participants who reported direct combat exposure (standardized regression weight=0.35, p<.001). Within the direct combat
exposure group, for any reported post deployment stressor, the mean SRIP score
increased by 1.07 points (95% CI=0.46 to 1.67, p<.001) per year.
Remarkably, according to the model, within the direct combat exposure
group, the adjusted mean SRIP score decreased 2.79 (95% CI=-4.24 to -1.34,
p<.001) points per year. This decrease was larger than in the group that worked
inside the compound. This difference may be due to regression of elevated PTSD
scores to the mean, reflecting an overall tendency towards recovery and resilience. Specifically, the direct combat exposure group reported generally higher
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PTSD scores, probably related to the fact that they were exposed to higher
numbers of deployment stressors (see Table 1). Thus, armed forces following
direct combat exposure were likely to recover from combat-related distress in
the absence of post deployment stressors. In the presence of post deployment
stressors, they were likely to experience persistence or progression of PTSD
symptoms during the two years following return from deployment.
Figure 2
E1

E2
.68

.77

PTSS T1

.69

.82

. 10

.55

PTSS T3
.57

.64

.13

.22***

E7

-.07

. 86

PTSS T4

Slope During
Deployment

Baseline Level

.29 ***

.53

.63

.07

.52
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E5

.60

PTSS T2

E6

E4

E3

.31

Slope Post
Deployment

PTSS T5

.72

.60

.71

. 01

.08

E8

-.22
-.30***
Post
Deployment
Stressors

Deployment
Stressors

Early Trauma

.14

.10

.09

MIMIC Model, Full Sample (N=1032). For the model: χ ²(29)=55.42, p=.00, RMSEA=.03,
CFI=0.99, NNFI=0.97, AIC=205.42. Endogenous variables are shown with squared multiple
correlations (R²), paths and covariances with standardized regression weights and correlations, respectively. Adjusted for gender, age, education, rank, and previous deployments
(covariates not shown). See Table 3 for factor intercepts and unstandardized regression
weights. In order to model factor covariances, residual error variances E6 to E8 were allowed
to covary.
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Table 2. Multiple Group Model Selection
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Nr. Ref.1 Cross-group equality constraints2,3
1 – Unconstrained
2 1 Covariate effects equal across groups
3 2 Early trauma effects equal across groups
4 3 Deployment stressor effects equal across
groups
5 4 Post deployment stressor effects equal
across groups
6 4 Adjusted baseline level equal across
groups
7 6 Adjusted slope during deployment equal
across groups (Final)
8 7 Adjusted slope post deployment equal
across groups

df
58
73
74
75

χ²
84.93
108.13
108.73
109.15

p
Δdf Δχ²
p
0.012 –
–
–
0.005 15 23.20 0.08
0.005 1 0.60 0.44
0.006 1 0.42 0.52

CFI
0.98
0.98
0.98
0.98

NNFI RMSEA AIC
0.93 0.03 384.93
0.95 0.03 378.13
0.95 0.03 376.73
0.95 0.03 375.15

76 116.59 0.002

1

7.44 0.006 0.98 0.94

0.03 380.59

76 109.16 0.008

1

0.01 0.94

0.98 0.95

0.03

373.16

77 109.57 0.009

1

0.41

0.98 0.95

0.03

371.57

78 114.99 0.004

1

5.42 0.020 0.98 0.95

0.52

0.03 374.99

Note. Estimates from the final model are presented in Table 3.
¹ Reference model nr.
² Models represent the reference model with equality constraint(s) added; the models shown
in bold were rejected because of significant worsening of model fit.
3 Groups: 1. Served inside compound (N=194); 2. Direct combat exposure (N=336)

Table 3. MIMIC and Multiple Group Model Estimates
MIMIC Model1

Multiple Group Model2

Full Sample (N=1032)
R²

Inside Compound (N=194)

Combat Exposure (N=336)
Mean

Mean

Baseline level

27.80*** (25.82–29.78) 0.10 27.89*** (25.43–30.36) 0.11 27.89*** (25.43–30.36) 0.10

Slope during deployment

(95% CI)

Mean

Factor

0.24

(-2.82–3.29) 0.07

Slope post deployment

-1.41*

(-2.76–-0.06) 0.01 -1.50*

Path

Coeff.

Early trauma → Baseline level

0.37

(95% CI)

R²

(-3.22–3.95) 0.04 0.37

(95% CI)

R²

(-3.22–3.95) 0.05

(-2.77–-0.24) 0.13 -2.79*** (-4.24–-1.34) 0.12

(95% CI)

Std. Coeff.
(95% CI)
Std. Coeff.
(95% CI)
Std.
Coeff.
Coeff.
Coeff.
0.41*** (0.31–0.51) 0.29 0.46*** (0.32–0.61) 0.30 0.46*** (0.32–0.61) 0.30

Depl. stressors → Slope during depl. 0.43*** (0.24–0.61) 0.22 0.50*** (0.25–0.75)

0.19 0.50*** (0.25–0.75) 0.21

Post depl. stressors → Slope post
depl.

-0.13 1.07*** (0.46–1.67)

0.17

(-0.19–0.52) 0.08 -0.16

(-0.54–0.23)

0.35

Note. coeff.: coefficient; depl.: deployment; std.: standardized. Adjusted for gender, age, education, rank, and previous deployments. Means indicate mean adjusted Self-Rating Inventory
for PTSD total scores. R² indicates percentage of factor variance explained by predictors and
covariates. Coefficients displayed in bold were constrained to be equal across groups.
1 For the model: χ ²(29)=55.42, p=.00, RMSEA=0.03, CFI=0.99, NNFI=0.97, AIC=205.42. See
path diagram in Figure 2.
the model: χ²(77)=109.57, p=.01, RMSEA=0.03, CFI=0.98, NNFI=0.95, AIC=371.57. See

2 For

model selection in Table 2 (model nr. 7).
*p<.05, **p<.01, ***p<.001
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Discussion
Our results demonstrate that soldiers who were directly exposed to combat
stressors reacted more strongly to stressful life events reported during the first
year after deployment than those who worked inside the compound during
deployment. Specifically, post deployment stressors predicted persistence or
progression of posttraumatic distress over two years in soldiers who reported direct combat exposure, whereas no such predictive effects were found in
soldiers who worked inside the compound. Consistent with earlier findings,
endorsement of early trauma was associated with baseline levels of posttraumatic distress,25–29 and exposure to deployment stressors was associated with
increases in posttraumatic distress during deployment.18–22
Our findings provide prospective support for the stress sensitization hypothesis. At present, almost all evidence in support of sensitization is based on
studies of trauma-exposed populations retrospectively reporting prior trauma
exposure.23,35–38 In retrospective studies, apparent sensitization effects may
be attributable to recall bias, given the observation that persons experiencing
psychological distress are more likely to recall negative experiences, whereas
those with no psychological distress might be more likely to forget and less likely
to attribute causal meaning to objectively similar events.60 A recent prospective
study did find evidence for stress sensitization during the first years following a
disaster in survivors reporting total home destruction due to the disaster.61
In a prospective study using data collected over a 10-year period,62 prior
trauma increased the risk of PTSD after a subsequent trauma reported 3 to 5
years later among persons who developed PTSD in response to the prior trauma.
However, in this study, the risk of PTSD among trauma-exposed persons who
had experienced prior traumatic events but not PTSD was not significantly
elevated, relative to trauma-exposed persons with no prior trauma.62 These
findings may suggest that a preexisting vulnerability to a pathological response
to stressors may also account for the PTSD response to both the prior trauma
and the subsequent trauma. Our study does not support this interpretation, as
we found that sensitization effects were independent of early life trauma exposure and of baseline (pre-deployment) levels of distress.
Stress sensitization may involve a repertory of cognitive processes used
for meaning attribution as well as neurobiological circuits and systems.
Neurobiological systems that may be implicated in sensitized responses in PTSD
include the hypothalamus-pituitary-adrenal system, involved in coordinating
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the body’s response to stress,63–65 the noradrenergic system, involved in enhanced encoding of the emotional memories and fear-conditioning in individuals
who develop PTSD40,66,67 and other systems.32,68 Our findings suggest that stress
sensitization may exist in the absence of a current PTSD diagnosis. Future
research is needed to indicate whether identification of risk of stress sensitization based on prior stressor exposure may be complemented by neurobiological
markers of stress sensitization.
Stress sensitization involves cognitive processes used for meaning attribution
that may also be understood within Conservation of Resources (COR) theory.61
This theory states that people strive to retain, protect, and build resources and
that what constitutes a stressor to them is the potential or actual loss of these
resources.69 According to this theory, resource loss is disproportionally more
salient than resource gain. Therefore, those who already lack resources are more
vulnerable to resource loss.70 Soldiers exposed to direct combat stressors may be
at increased risk of resource loss, for example, due to negative perceptions of the
mission6 or deployment-related distress or impairment.71 Progression of posttraumatic distress may thus reflect increased vulnerability to further resource
loss in soldiers with direct combat exposure.
Strengths of the current study include the fairly large sample, the prospective design, the inclusion of a pre-deployment assessment, and the duration of
follow-up covering two years following return from deployment. However, we
acknowledge several methodological limitations to this study. First, the distress
assessments were restricted to participant self-report. It has been suggested
that military personnel may be reluctant to endorse genuine distress from fear
of stigma in the military context.6 Therefore, estimates of distress based on these
data may be conservative. Notwithstanding, mean PTSD scores in our sample
were far below recommended cutoff scores for probable PTSD,45,47 indicating
generally mild distress. Second, stressor exposure was assessed by self-report
questionnaire. Use of interview assessment of exposure to stressful life events
has been considered most valid.72 Given the large size of our sample, questionnaire assessments were more feasible than interviews. Third, attrition in our
study represents another potential limitation. Given frequently high rates of
attrition in trauma research,73 our completion rates are acceptable. Importantly,
symptoms of posttraumatic distress at the initial assessment did not predict
attrition. Because the dropout sample reported more stressors during and following deployment than the completers sample, estimated stressor effects within
our sample are likely to be conservative.
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Our findings have several implications for practice. In addition to levels of
distress, levels of stressor exposure during and following deployment play a
central role in explaining the trajectory of deployment-related distress and
should therefore routinely be assessed by clinicians dealing with soldiers as
well as veterans. Our results suggest that the absence of prominent signs and
symptoms of distress immediately following deployment does not preclude
distress in the long term that may in part still be related to the deployment. Thus,
our findings highlight the importance of continued attention to the concerns
of military personnel after return from deployment. In soldiers and veterans
seeking mental health care at later stages following deployment, progression of
posttraumatic distress should be considered.
The duration of sensitization effects may depend on the intensity as well as the
recency of traumatic exposure;61 this would be an important avenue for further
research. Such research could provide arguments to evaluate the length between
deployments in order to reduce occupational hazards for combat-exposed
soldiers. This may lead to the development of deployment planning policies
that take into account the intensity of prior combat exposure of military units
and/or individual soldiers. Foreseeable stressors and resource losses, including
unemployment and physical impairments, may be an effective target for secondary prevention of psychological distress in military personnel. Availability of
practical assistance following return from deployment tailored to individual
concerns related to the deployment and reintegration is therefore essential.
Health care providers, social workers, chaplains, commanders, and peer supporters dealing with recently combat-exposed soldiers should be aware that they
may show increased responsiveness to subsequent stressful life events. They may
signal possible signs of posttraumatic distress, for example, social withdrawal,
increased alcohol use, indifference, disciplinary measures, and thrill-seeking
behavior and motivate individuals to seek appropriate care.
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Data Supplement
Stressful Events Checklist
Please indicate whether you have personally experienced the following events during the
past 12 months.
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1 Divorce or broken relationship

yes / no

2 Accident or assault to yourself

yes / no

3 Accident or assault to close other (e.g., spouse, own child, parent, brother, sister, friend, etc.)

yes / no

4 Severe illness to yourself

yes / no

5 Severe illness to close other (e.g., spouse, own child, parent, brother, sister, friend, etc.)

yes / no

6 Death of a close other (e.g., spouse, own child, parent, brother, sister, friend, etc.)

yes / no

7 Burglary

yes / no

8 Fire

yes / no

9 Financial problems

yes / no

10 Being fired from your job

yes / no
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The purpose of the research presented in this book was to establish the
prevalence of delayed PTSD and to examine factors that may explain its occurrence. In addition, we aimed at exploring the likelihood and role of prodromal
symptoms (symptoms of PTSD that occur during the interval between traumatic event exposure and the onset of full delayed PTSD) and possible implications
of delayed PTSD for mental health service utilization. Our final aim was to
evaluate the possible relevance of stress sensitization (i.e., enhanced reactivity
to stressors due to prior extreme stressor exposure) for symptom progression in
delayed PTSD.
After summarizing our main conclusions regarding each study aim, we will
elaborate on some broader and cross-cutting issues as well as implications for
research and practice. We will conclude with a final note on terminological as
well as other relevant issues. For clarity, the term “delayed PTSD” will be used
throughout this discussion, also in situations where we used the term “lateonset PTSD” in the preceding chapters.

Prevalence of Delayed PTSD
Delayed PTSD occurs in about one quarter of all PTSD cases and represents
exacerbations of prior symptoms.1 The prevalence of delayed PTSD critically
depends on its definition. If delayed PTSD is defined in a restrictive way as
delayed onset following a (virtually) symptom-free interval, its prevalence is
very low, especially in non-military populations.2 A truly symptom-free interval
is unlikely to exist. The duration of the interval preceding the onset of full-blown
PTSD (minimum 6 months) is arbitrarily defined and may vary considerably. The
risk of delayed PTSD does not decrease between 9 and 25 months after the event,
and when traumatized populations are followed up for longer periods of time,
more delayed PTSD cases are found.1 These findings suggest ongoing potential
risk to some individuals, consistent with descriptions of long-delayed PTSD
following World War II.3

Role of Prodromal Symptoms
According to the current Fourth Edition, Text Revision (DSM-IV-TR),4 delayed
onset applies “If onset of symptoms is at least 6 months after the stressor.”4,
p. 468 This definition of delayed onset is ambiguous. The “onset of symptoms”
could refer to any initial symptom that might eventually lead to the disorder
(definition A), or only to those (additional) symptoms that lead to a crossing of
the diagnostic threshold for PTSD (definition B).2 A proposed revision of diag-
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nostic criteria for PTSD in the Fifth Edition, due in May 2013, addresses and
may help to clarify these ambiguities. According to the proposed revision for
DSM-5,5 delayed onset applies “If diagnostic threshold is not exceeded until 6
months or more after the event(s) (although onset of some symptoms may occur
sooner than this)”. Clearly, this proposed revision represents an improvement
by acknowledging the continuous nature of reactions to traumatic events. Yet
the “diagnostic threshold” may require further clarification. Specifically, it may
refer to the number of endorsed symptoms as well as the distress and impairments associated with these symptoms.
Delayed PTSD occurs most often in individuals already reporting elevated
subclinical symptoms preceding the full syndrome of PTSD, also called prodromal symptoms. The continuity of symptoms in delayed PTSD generally supports
the conceptualization of delayed PTSD as a subtype rather than a distinct disorder.4 Prodromal symptoms may include intrusive memories and avoidance of
reminders as well as feelings of depression and anxiety.6,7 At the heart of these
symptoms are memories of the traumatic event, that are experienced as disturbing and intrusive, evoke feelings of depression and anxiety, and induce efforts
to forget.
Importantly, we did not find evidence for an increase in intrusive memories over time in delayed PTSD. In disaster survivors endorsing delayed PTSD,
symptoms of avoidance/numbing and hyperarousal increased, despite an actual
decrease in intrusion and avoidance symptoms. This finding may be relevant to
the debate on delayed onset of pathological grief reactions. Delayed grief reactions have been described in early clinical studies8,9 as well as later retrospective10
and prospective studies.11 However, the existence of delayed grief has been disputed, based on several prospective studies.12–14 In one of these latter studies,13 it
was noted that delayed increases did occur on some, but not all of the employed
measures of grief. Grief-related pathology may encompass a broad range of
symptoms and systems, including symptoms resembling PTSD symptoms,15
and no universally accepted gold standard to assess these exists. Thus, it is
possible that grief measures that focus mostly on intrusive grief phenomena may
be unlikely to detect delayed symptom increases, whereas other measures that
include symptoms bearing resemblance to avoidance/numbing and hyperarousal symptoms may be more likely to detect those increases.
The central role of traumatic memories in causing psychopathology over time
was recognized by Freud in his first lecture with Breuer. “But the causal relation
between the determining psychical trauma and the hysterical phenomenon is
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not of a kind implying that the trauma merely acts like an agent provocateur in
releasing the symptom, which thereafter leads an independent existence. We
must presume rather that the psychical trauma – or more precisely the memory
of the trauma – acts like a foreign body which long after its entry must continue
to be regarded as an agent that is still at work”.16, p. 6 The question arises in what
way the “agent” still is “at work” in delayed PTSD.
The interplay between traumatic memories and symptoms of distress may be
explained from a cognitive perspective.17,18 Within this perspective, continuous
negative interpretations of the traumatic event, of the ensuing symptoms, and
deficient reappraisal of these negative cognitions lead to increases in distress.
Increasingly negative interpretations may arise because some later stressful event gives the original trauma or its sequelae a much more threatening
meaning.17 Cognitive biases associated with depression may also include exaggerations of new stressful events. More about the role of new stressors will be
discussed below.

Implications for Mental Health Service Utilization
If increases in symptoms associated with delayed PTSD are substantial,
delayed PTSD may be expected to lead to increases in mental health service
(MHS) utilization. We found a high likelihood of MHS utilization in participants
endorsing delayed PTSD 4 years after a disaster compared with participants
endorsing persistent, recovered, or no PTSD. Two thirds of disaster survivors
endorsing delayed PTSD used or continued using mental health services. This
finding strongly suggests that symptom progression in delayed PTSD is clinically relevant. The concept of delayed PTSD has received criticism because
presentations have been explained in terms of delayed help-seeking rather than
late onset.19 Although earlier studies have used delayed help-seeking as a proxy
for delayed onset,20 more recent prospective studies (that were included in our
meta-analysis1) determined delayed onset without reference to help-seeking and
thus this criticism appears unfounded. In addition, the finding of an association
between late onset and help seeking does not support this critique, but on the
contrary argues in favor of the concept by demonstrating its clinical relevance.
Progression of posttraumatic distress in other populations exposed to potentially traumatic events may also have implications for mental health service
(MHS) utilization. Indeed, referral for specialized treatment in a military hospital of veterans endorsing posttraumatic distress has previously been found to be
postponed for a mean of 9.7 years,21 although participants in this study may have
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received other treatment earlier. Various barriers to help-seeking, including fear
of stigma22 may exist during early phases following return from deployment,
however, progression of distress may also account for these delays. It has been
suggested that delays in treatment may play an important role in decreasing the
probability of a full treatment response in PTSD;23 this clearly awaits further
investigation.

Explaining Delayed PTSD
Explanatory factors. The development of delayed PTSD following exposure
to a traumatic event can be explained using a longitudinal framework, consisting of explanatory factors that are categorized according to their temporal
origin in relation to the time of exposure to the traumatic event. Thus, pre-existing (e.g., demographic), event-related, and post-event explanatory factors can
be outlined. These factors can explain delayed PTSD in one of three ways. First,
factors may increase the risk for PTSD in general. Second, factors may promote
initial adaptation to the traumatic event and thus explain why symptoms are
not full-blown from the start. Third, factors may precipitate PTSD onset despite
initial adaptation and thus explain why symptoms increase in number or severity later on.
Factors that increase the risk for PTSD in general. We found the severity of
traumatic event exposure to be related to PTSD progression after a disaster in
residents reporting total home destruction and following military deployment.
The presence of shared causal risk factors in PTSD and delayed PTSD further
supports the conceptualization of delayed PTSD as a subtype rather than a
distinct disorder.4
Factors that promote initial adaptation to the traumatic event. We found
that cognitive ability indicated by higher education was associated with PTSD
progression after a disaster, presumably by mitigating initial distress. Other
initially protective factors may include military training and unit support in
deployed military personnel.1
Factors that precipitate PTSD onset. Examples of factors that may precipitate PTSD onset despite initial adaptation include post-event stressors and
decreases in social support.
Post-event stressors. We found, in line with previous findings,24 that post-event
stressors may in part explain the trajectory of distress over time after a disaster,
with higher numbers of reported stressors being associated with a higher risk
of PTSD. More specifically, again consistent with previous findings,25 we found
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that intervening stressful life events increase the risk of delayed PTSD after a
disaster. Intervening stressful life events thus appear to be capable of precipitating delayed PTSD onset.
Post-event stressors leading to increased distress may involve feelings of
uncertainty and threat, inadequacy, and helplessness. In unaccompanied refugee minors (URM), increasing age emerged as a risk marker for delayed PTSD.
This finding highlights the importance of the transitions for URM at the age of 18
years.26 They will be moved to more independent living arrangements if they had
previously lived in living arrangements with more supervision. Furthermore,
their legal status will be reviewed and they will be aware of uncertainty regarding their future right to remain in the Netherlands. We also found that low
education differentiated URM with delayed PTSD from those with (undelayed)
PTSD. Lower education appears to be a maintenance factor for PTSD in general.27 Lower education may lead to feelings of inadequacy and helplessness in
refugee minors when confronted with the demands of a Western society, which
in turn may lead to PTSD symptom increase.
The risk of exposure to intercurrent stressors may be increased as a direct
consequence of earlier traumatic events. Secondary stressors are generally
defined as stressors that are the direct consequence of prior traumatic events or
losses. For example, rape may lead to contamination with HIV/AIDS, the diagnosis of which then constitutes a secondary stressor. In addition, depressive and
hyperarousal symptoms may increase the likelihood of exposure to interpersonal stress. According to the theory of stress generation in depression,28 individuals endorsing depressive symptoms are at increased risk of generating stressful
interpersonal events, including conflicts.
Post-event social support. We found lack of perceived social support to be associated with delayed PTSD following a disaster. Our findings are consistent with
previous findings in road traffic accident survivors,29 although the association
was not apparent in a previous study in WTC disaster survivors.30 An association of PTSD, not specifically delayed PTSD, with low perceived social support
has been established in two meta-analyses.27,31 The causal direction of this association was found to change over time following a disaster.32 Specifically, more
social support led to less PTSD in the earlier postdisaster phase, and more PTSD
led to less social support at around two years after the disaster. Most likely, lack
of social support may contribute to symptom onset or increase, and persistent
symptoms of PTSD (e.g., hyperarousal) may lead to a further deterioration of
social relationships.
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Compensation and ‘secondary gain’. Increased symptom reporting over
time may be motivated by secondary gains when compensation claims, disability pensions, or other forms of reward are at stake. In military populations it has
been suggested that secondary financial gain may play a key role. The US military benefits system, for example, takes into account the maintenance of PTSD
years after combat. One could argue that this practice might impact on the time
of onset, questioning the validity of delayed PTSD.33 In the scientific literature,
the emphasis on secondary gain has diminished with increasing attention to the
effects of traumatic events.34 We found, in line with previous findings,2 that the
delayed progression of symptoms cannot be considered rare but is a consistent
finding across studies in many different contexts, which suggests that exaggerated reporting due to a desire for compensation is generally unlikely to be a major
factor. Consistent with this view was the relatively low delayed PTSD prevalence
(14%) in one litigant sample.1
Asylum seekers presenting apparently trauma-related complaints at later
stages following their resettlement may be suspected of exaggerating their
complaints, because they may consider the possibility that being in need of
medical care might increase chances of obtaining a residence permit. We found
no significant differences in percentages of refugees without a residential status
across groups with delayed, undelayed, or no PTSD. Therefore, secondary gains
did not appear to be an important explanation for delayed PTSD in our study.
In sum, although the potential of malingering, simulation, and aggravation because of secondary gain should always be considered when diagnosing
PTSD,35 there is no evidence that presentations of apparent delayed PTSD are
particularly likely to actually represent these diagnoses. Clearly, delayed impact
of traumatic events places significant challenges on a plaintiff in establishing a
causal link to some distal exposure, although prospective studies have highlighted the validity of delayed PTSD and its prevalence in various populations.23
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Culture. In our meta-analysis, Western cultural background appeared to
be strongly related to delayed PTSD prevalence. Ethnocultural factors may
potentially affect all stages in the development of PTSD, influencing its time of
onset.36 Speculatively, non-Western traumatic event survivors may be less likely
to harbor expectations regarding reparative efforts by the authorities compared
with Western survivors, which might render them less prone to deception and
frustration at later stages following traumatic event exposure. (It must be noted
here that feelings of deception and frustration are by no means equal to a deci-
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sion to lodge a compensation claim, let alone an intention to exaggerate medical
symptoms to that aim.) Related to this is the possibility that disasters and war
may be more unanticipated in the Western world. Also, distress may be more
likely to lead to somatization, i.e. to be expressed in physical rather than psychological complaints in non-Western cultures.37 Supporting these possibilities, in a
study using longitudinal data after two disasters in a Western and non-Western
context,38 trajectories of posttraumatic distress following a disaster were found
to include a delayed trajectory after the Sept. 11, 2001 attacks in New York City
residents, but not in survivors of a flood in Mexico (see also Table 1). Finally, it
must be noted that these findings may not generalize to non-Western migrants
following resettlement in Western countries. Apparent culture effects may be
different in immigrants39,40 as well as refugees;41 these groups may therefore
deserve special attention.41,42

Role of Stress Sensitization
To the best of our knowledge, the studies reported in Chapters 4 and 5 are
the first to find prospective evidence of stress sensitization (i.e., enhanced
reactivity to stressors) during the first years after traumatic event exposure in
two samples: of disaster survivors who reported total home destruction, and of
deployed military personnel after war zone exposure.
Stress sensitization effects may be understood within Conservation of
Resources (COR) theory. COR theory states that people strive to retain, protect,
and build resources and that what constitutes a stressor to them is the potential or actual loss of these resources.43 According to this theory, resource loss is
disproportionally more salient than resource gain. Therefore, those who already
lack resources are more vulnerable to resource loss.44
Total home destruction is associated with the loss of almost all personal
belongings and disruption of the social context due to relocation. Our results
suggest that this extreme loss of resources may be implicated in the development of stress sensitization. Likewise, in returning military personnel who
experienced loss of resources after deployment, for example, due to deploymentrelated distress or impairment,45 unemployment, or loss of unit support following return to civilian life, progression of posttraumatic distress may reflect
increased vulnerability to further resource loss.
A role of stress sensitization in delayed PTSD has been suggested by several
authors.23,46,47 Our results are consistent with these suggestions. First, we found
that total home destruction after a disaster was associated with both delayed
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PTSD (4 years after the disaster) and stress sensitization (18-20 months after the
disaster). Second, we found that military war zone exposure was associated with
PTSD progression (over 2 years following return from deployment) and stress
sensitization (1 year after deployment). These findings may also explain the
specific link between military combat exposure and delayed PTSD as emerged
from our meta-analysis.
Stress sensitization is likely to occur in different populations following severe
traumatic event exposure. This possibility is supported by a study documenting
that refugees exposed to restrictive immigration policies (immigration detention) showed a strong deterioration in outcome compared with refugees subjected to supportive immigration policies (granted permanent protection visas
prior to entering the host country).48
In sum, progression of posttraumatic distress that may lead to delayed PTSD
may be understood within a contextual and stress sensitization model that is
represented in Figure 1. Central to this model is stress sensitization that may
follow exposure to severe traumatic events and loss of resources. Through
negative or threat appraisal, traumatic event exposure may give rise to initial
posttraumatic distress. Stress sensitization comprises cognitive sensitization,
i.e. an increased likelihood that subsequent events are associated with negative or threat appraisal, as well as biological mechanisms involved in the stress
response (see below). As a result of stress sensitization, exposure to new stressors is likely to lead to increased distress.
Several contextual effects that may contribute to progression of posttraumatic distress are included in the model. First, secondary stressors may result from
trauma exposure itself (e.g., rape may lead to a later diagnosis of HIV). Second,
trauma exposure may cause resource loss, representing distal effects (e.g., an
explosion may cause total home destruction).49 Third, posttraumatic distress
may increase the risk of interpersonal stressors (e.g., hyperarousal symptoms
may increase the risk of conflicts) according to stress generation theory. 28
Fourth, impairments resulting from posttraumatic distress may cause resource
loss (e.g., concentration problems may result in job loss).
Thus, progression of posttraumatic distress may involve stress sensitization
as well as contextual effects that are largely independent of initial posttraumatic
distress.
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A Contextual and Stress Sensitization Model of Progression of Posttraumatic Distress. Dashed
(- - -) arrows indicate contextual effects.

Clinical Implications
Secondary prevention of PTSD. Trauma survivors may be reassured that
progression of PTSD symptoms is the exception to the rule and may be most
likely to occur in those already endorsing elevated symptoms. Assessment of
stressor exposure may facilitate efforts at early risk detection and triage to
primary or early secondary preventive services. Education about trauma-related
morbidity to survivors of traumatic events as well as their families and persons
involve with their care may encourage individuals to utilize mental health
services. Providing practical assistance in the aftermath of traumatic events
may help prevent further resource losses. Averting foreseeable stressors and
resource losses may be an effective target for secondary prevention of psychological distress on a community level. In post disaster and post conflict settings,
maintenance of specific social and mental health services is warranted during
extended periods (years to decades), depending on the severity of the event and
its impact. Evidence-informed post-disaster psychosocial management guidelines recommend that specific mental health interventions are only provided if
indicated by a comprehensive assessment.50
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Diagnosis and treatment. In addition to levels of distress, levels of stressor
exposure during and following traumatic events play a central role in explaining
the longitudinal course of event-related distress and should therefore routinely
be assessed by clinicians dealing with trauma survivors. The remoteness of the
traumatic event in delayed PTSD may pose a challenge to the clinician’s diagnostic capabilities, therefore, knowledge about delayed PTSD may contribute to
the clinician’s diagnostic accuracy. In mental health care settings, sub-threshold
symptoms of PTSD (‘partial PTSD’51) merit clinical attention because they may
progress to full-blown PTSD. Clinicians should realize that survivors of traumatic events seeking mental health care at later stages may have experienced
progression of PTSD symptoms, especially symptoms of avoidance/numbing
and hyperarousal. Educating the patient and his or her relatives may be important, given the fact that symptom progression may be upsetting and appears
paradoxical. Clinicians may educate trauma survivors that loss of resources due
to the trauma may temporarily affect subsequent stress sensitivity.
Trauma survivors seeking treatment for PTSD symptoms should be offered
trauma-focused therapy;52 however, contextual aspects must be taken into
account in the treatment plan. In contrast to PTSD related to recent traumatic events, delayed PTSD is likely to be precipitated by new stressors or loss of
resources. These contextual aspects may need to be addressed before, during,
or following trauma-focused treatment of delayed PTSD. For example, in a refugee minor presenting for treatment two years following rape, concerns with
regard to possible contamination with sexually transmitted diseases may have
to be addressed first. In addition, concerns with regard to obtaining a residence
permit as well as tracing family members may have to be dealt with.
In delayed PTSD, trauma-focused therapy may start long after the actual
traumatic event took place. In this context, therapists should be aware of the
possibility of lack of synchronicity between patient and therapist.53 “Often, when
the therapist is ready to listen to the patient’s story, the patient is not ready to
tell. And when the therapist is not prepared, the patient is often on the verge
of full disclosure. This lack of synchronicity between therapist and patient is
a mysterious obstacle in the healing process. Because the trauma story is so
loaded with meaning and so closely associated with the essential worldview of
the traumatized person, it can only be presented to someone else in an oblique
way.”53,p.20-21
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Delayed PTSD highlights the necessity of longitudinal analysis in PTSD
research. If only serial PTSD point prevalence rates are analyzed from repeated
measurements, the general tendency of symptom decrease will mask symptom increase in a subset of exposed participants.cf.38 By contrast, longitudinal
analysis of PTSD trajectories yields a more reliable estimate of the total number
of persons suffering from clinically relevant symptoms related to a traumatic
event.
Two data analytic approaches are increasingly being used to determine
trajectory membership on a primarily empirical basis. Both approaches use a
single outcome variable measured at multiple time points. Latent class growth
analysis (LCGA) estimates latent classes corresponding to different growth
curve shapes for the outcome variable. 54 For example, in a two-class model,
one class may have linear growth on the outcome variable and the other may
have curvilinear growth. LGCA cannot allow for individual variation around
the mean growth curves; the variation in the growth factors within each class
is assumed to be zero. Latent Growth Mixture Modeling (LGMM) combines
features of conventional latent growth modeling (LGM) and LCGA.55 LGMM
both estimates mean growth curves for each class and captures individual variation around these growth curves by the estimation of growth factor variances
for each class.
In Table 1, twelve studies employing these methodologies are summarized.38,56–66 As appears from the table, studies differed in the type of trauma and
outcome studied as well as the duration of follow-up. The number of identified
trajectories of distress ranged from 2 to 5. Eight of these studies (66%) identified
a trajectory characterized by progression of distress.
The heterogeneity of results presented in Table 1 clearly suggests the possibility that the context associated with the different potentially traumatic events
may play a role in shaping the trajectories of distress and adjustment. For
example, mothers following a diagnosis of cancer in their children are likely to
experience a reduction of their distress during the successful treatment of their
children, whereas traumatic injury survivors may be troubled by lasting impairments. Future studies employing trajectory approaches may further increase
our understanding of contextual influences on posttraumatic distress, including social and cultural differences. In addition to studying patterns of PTSD
progression across very different groups (i.e., disaster survivors, unaccompanied
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Table 1. Prospective Studies With Repeated Assessments Identifying Trajectories of Distress
Empirically38,56–66
Study

Sample

Distress

Bonanno 2008

Severe acute respiratory syndrome (SARS) General
survivors
DeRoon-Cassini 2010 Traumatic injury survivors
PTSD, depression
Dickstein 2010
Dolgin 2007
Hobfoll 2011
Holgersen 2011
Kaptein 2006
Lam 2010
Le Brocque 2010
Nandi 2009
Norris 2009
Norris 2009
Nugent 2009

Peacekeeping soldiers after return from
Kosovo
Mothers after the diagnosis of cancer in
their children
Palestinian residents exposed to political
violence
Survivors of the 1980 North Sea oil rig
disaster
Survivors of a myocardial infarction

Follow-up Analysis Trajectories Progression
(months)
(number)
18
LGMM
4
Yes
6

LGMM

4

Yes

PTSD

9

LGCA

4

Yes

PTSD, depression

6

LGCA

3

No

PTSD, depression

18

LGMM

3

No

27 years LGMM

4

Yes

General
Depression

12

LGCA

5

Yes

Women following diagnosis with breast General
cancer
Children ages 6–16 following accidental PTSD
injury
New York City residents after Sept. 11, 2001 Depression
attacks
Survivors of a flood in Mexico
PTSD

8

LGMM

4

Yes

24

LGMM

3

No

36

LGCA

5

Yes

30

LGCA

4

No

24

LGCA

5

Yes

36-40

LGMM

2

No

New York City residents after Sept. 11, 2001 PTSD
attacks
Children ages 7–18 following family
PTSD
violence
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Note. LGCA: latent class growth analysis; LGMM: latent growth mixture modeling

refugee minors, and deployed soldiers), group-specific approaches to trajectories of distress following traumatic events may yield additional insights.
Stress sensitization may be associated with markers of the biological response
to traumatic stress. Stress sensitization may involve a repertory of neurobiological systems, including the hypothalamus-pituitary-adrenal (HPA) system,
involved in coordinating the body’s response to stress,67,68 the noradrenergic
system, involved in enhanced encoding of the emotional memories and fearconditioning in individuals who develop PTSD,47,69,70 and other systems.71,72
Most studies focusing on sensitization of specific neurobiological systems have
used the PTSD diagnosis as an indicator of individual stress sensitization. The
capacity of PTSD symptoms to progress over time suggests that individual stress
sensitization may exist in the absence of a current PTSD diagnosis. Assessing
stress sensitization on a group level in relation to stressor exposure instead of
PTSD symptoms alone may therefore create opportunities to obtain additional
insights into the underlying neurobiology.
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Most psychopharmacological interventions in PTSD aim to alleviate posttraumatic distress. A different therapeutic approach may be to reduce stress
sensitivity that results from negative or threat appraisal of past and current
stressors and resource losses. For example, oxytocin has been suggested as a
candidate for therapeutic intervention in PTSD because it attenuates negative
affective evaluations associated with aversively conditioned (trauma related)
stimuli.73 In addition, oxytocin may enhance the experience of social support.73
Targeting individual stress sensitivity may offer promise in addition to existing
psychological and psychopharmacological treatment approaches.

Concluding Remarks
In conclusion, the research presented in this book supports a conceptual shift
that can be summarized as follows: toward contextual diagnosis, from delayed
PTSD to PTSD progression, and from repression to stress sensitization.
Toward contextual diagnosis. Our findings underscore the importance
of the context of the patient for the diagnosis of psychopathology. Exposure to
traumatic events, the context of this exposure (e.g., the type of traumatic event),
exposure to stressful life events, and the sequence of traumatic and stressful life
event exposures are all capable of influencing the onset and longitudinal course
of stress-related psychopathology. The PTSD diagnosis, that is – unlike most
psychiatric diagnoses – defined in relation to a contextual etiologic event (i.e. the
traumatic stressor) has generated and continues to generate controversy.74–77
The debate is fueled by complexities surrounding (1) the definition of a traumatic
stressor as well as (2) the identification of a specific pattern of symptoms that
appear following the trauma.77 We cannot be sure that associations between
traumatic events and psychopathology that are specific and universal across
trauma types, age groups and cultural, social, and political contexts actually
exist. Patterns of symptoms and comorbidity may in part depend on the type
of traumatic exposure.78,79 Furthermore, childhood trauma has been shown to
be related to a very broad range of disorders in adulthood, both physical and
mental.80,81 Finally, symptoms, course, and comorbidity comprise an individual’s “idiom of distress” that simultaneously depends on his or her cultural,
social, and political context.82,83 Therefore, the impact of traumatic stress, both
immediate and delayed, is likely to extend beyond PTSD alone.
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From delayed PTSD to progression of posttraumatic distress. “Delayed
PTSD” incorrectly suggests that PTSD is the expected outcome of exposure to
trauma, because only occurrences that are expected can be delayed. This implicit expectation may have contributed to the controversies surrounding delayed
PTSD. Deconstruction has been described as a strategy concerned with conceptual oppositions.84 Indeed, deconstructing delayed PTSD results in the recognition that it is in fact unexpected. “Late-onset PTSD” is more neutral, because it
does not imply an expected occurrence. “Progression of posttraumatic distress”
underscores the continuous nature of posttraumatic distress and refers to a
gradual increase of PTSD symptoms over time that is amply documented and
commonly encountered in practice.

169

From repression to stress sensitization. “Repression” (see the introduction)
refers to the absence of expected conscious mental content, including memories
of a traumatic event. However, there is no evidence that PTSD progression is
likely to follow an interval during which some or all traumatic memories were
temporarily forgotten. Also, “repression” one-sidedly focuses on intrapsychic
processes, thereby ignoring the influence of new life events. “Stress sensitization”
indicates enhanced reactivity of the individual to new stressors following exposure to prior severe stressors, that may explain progression of distress over time.
Stress sensitization has important practical implications. Averting foreseeable
stressors and resource losses in the aftermath of severe trauma, diminishing
the impact of chronic stressors as well as reducing stress sensitization may be a
target for preventing and treating progression of posttraumatic distress.
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In the opening poem of his book “Lichtzwang” that appeared posthumously
in 1970,85 Paul Celan testifies the profound distress and disturbance caused
by memory fragments (“remnants of hearing, seeing”86) that occur repetitively
(“daynightly”). This restless and joyless (“Bear Polka”), rehearsing (“reeducating”) process transforms the person the poem talks to (“you”) into a third
person (“he”) – leaving loneliness and isolation, alienation and identity diffusion,
distrust and suspicion, as well as sadness and despair that go beyond words.
Hopefully, the research presented in this book may contribute to the identification, treatment, and prevention of progression of posttraumatic distress and the
intense suffering it engenders.
HÖRRESTE, SEHRESTE, im
Schlafsaal eintausendundeins,
tagnächtlich
die Bären-Polka:
sie schulen dich um,
du wirst wieder
er.
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The diagnosis of posttraumatic stress disorder (PTSD) was first defined in the
Diagnostic and Statistical Manual of Mental Disorders, Third Edition (DSM-III)
in 1980. According to DSM-III, delayed PTSD must be diagnosed in individuals
fulfilling criteria for PTSD if the onset of symptoms is at least six months after
the trauma. Understood within a psychoanalytic framework, delayed consequences of trauma were generally seen as resulting from repression of traumatic
experiences. After epidemiological studies showed that the occurrence of PTSD
following a traumatic event was the exception rather than the rule, several
authors questioned whether delayed PTSD was likely to exist at all.
The purpose of the research in this book was to establish the prevalence of
delayed PTSD and to examine factors that may explain its occurrence. In addition, we aimed at exploring the likelihood and role of prodromal symptoms
(symptoms of PTSD that occur during the interval between traumatic event
exposure and the onset of full delayed PTSD) and possible implications of
delayed PTSD for mental health service utilization. Our last aim was to explore
the possible relevance of stress sensitization (i.e., enhanced reactivity to stressors due to prior extreme stressor exposure) for symptom progression in delayed
PTSD.
Study 1: Delayed PTSD meta-analysis. The results of this meta-analysis
show that approximately a quarter of persons exposed to a potentially traumatic event who develop symptoms qualifying for a diagnosis of PTSD endorse
delayed PTSD. Studies with a longer duration of follow-up generally found a
higher prevalence of delayed PTSD. Samples whose cultural background was
predominantly Western evinced more delayed PTSD than non-Western samples.
Military combat exposure conferred a higher risk of delayed PTSD compared
with exposure to other types of potentially traumatic events. In samples with
low cumulative PTSD incidence, more delayed PTSD was found, suggesting that
factors postponing PTSD symptom onset may also promote resilience. Delayed
PTSD appeared to occur most often in individuals already reporting elevated
symptoms. This result supports a conceptualization of delayed PTSD as representing exacerbations of prior symptoms. Finally, we explored the risk of developing delayed PTSD over time. The risk of delayed onset PTSD did not decrease
between 9 and 25 months after the event, suggesting ongoing potential risk to
individuals.
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Study 2: Late-onset PTSD following a disaster. In a sample of residents
exposed to a large-scale disaster, we found late-onset PTSD to occur in 4% of
study participants 4 years later, equaling 22% of those meeting criteria for PTSD
at 18 months and/or 4 years post disaster. Late-onset PTSD clearly occurred in
participants already reporting high levels of initial intrusion and avoidance. It
resulted from progression of hyperarousal and especially avoidance/numbing
symptoms. Between 3 and 4 years post disaster, the majority (67%) of participants endorsing late-onset PTSD used mental health services (MHS). The likelihood of MHS utilization in participants endorsing late-onset PTSD was considerably higher than in participants with persistent or recovered PTSD. Late-onset
PTSD 4 years following a disaster was associated with total home destruction
due to the disaster, higher education, and post-disaster factors, including lack of
social support and stressful life events.
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Study 3: Late-onset PTSD in unaccompanied refugee minors. In a sample
of unaccompanied refugee minors, we found high prevalence rates of screening
positive for PTSD equaling about 40% at both one and two years following resettlement. Twenty-eight percent of all detected probable PTSD cases across the
two assessments resulted from late-onset PTSD during the second year following
resettlement. Late-onset PTSD was associated with older age, low education, and
the number of reported stressful life events at the first assessment. Path analysis
revealed many similarities between the groups endorsing PTSD at T1 (PTSD-T1)
and late-onset PTSD. However, in the group with late-onset PTSD, in contrast
to the PTSD-T1 group, the effects of traumatic event exposure on PTSD severity
were fully mediated by depression and anxiety, suggesting that late-onset PTSD
may be secondary to increases in depression/anxiety. These results indicate that
late-onset PTSD is a clinically relevant problem among unaccompanied refugee
minors that may be heralded by early depression and anxiety symptoms.
Study 4: Stress sensitization following a disaster. This study aimed at prospectively investigating the occurrence of psychological sensitization to stress in
residents affected by a major disaster. Consistent with the stress sensitization
hypothesis, we found that residents whose house was completely destroyed
by the disaster responded more strongly to stressful life events reported 18-20
months following the disaster than residents who reported less extreme disaster
exposure. These differences in stress responsiveness were not apparent almost
4 years following the disaster. These results suggest that during the first years
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after a disaster, stress sensitization may occur in disaster survivors who experienced extreme disaster exposure. Stress sensitization may explain persistence
or progression of distress over time in a minority of disaster survivors, because
sensitized survivors who experience stressful life events may respond with
increased distress.
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Study 5: The role of stress sensitization in PTSD progression following
deployment. Among a sample of armed forces deployed to Afghanistan, we
found that soldiers who were directly exposed to combat stressors reacted more
strongly to stressful life events reported during the first year after deployment
than those who worked inside the compound during deployment. Specifically,
post deployment stressors predicted persistence or progression of posttraumatic distress over two years in soldiers who reported direct combat exposure,
whereas no such predictive effects were found in soldiers who worked inside
the compound. Consistent with earlier findings, endorsement of early trauma
was associated with baseline levels of posttraumatic distress, and exposure to
deployment stressors was associated with increases in posttraumatic distress
during deployment. Our findings provide prospective support for the stress
sensitization hypothesis.
The results of these studies indicate that factors associated with delayed
PTSD may explain its occurrence in one of three ways. First, factors such as
severe traumatic events exposure may increase the risk for PTSD in general.
Second, factors such as high education and military training may promote
initial adaptation to the traumatic event and thus explain why symptoms are
not full-blown from the start. Third, factors such as stressful life events and lack
of social support may precipitate PTSD onset despite initial adaptation and thus
explain why symptoms increase in number or severity later on.
In conclusion, the research presented in this book supports a conceptual shift
that can be summarized as follows: toward contextual diagnosis, from delayed
PTSD to progression of posttraumatic distress, and from repression to stress
sensitization.
Toward contextual diagnosis. Our findings underscore the importance
of the context of the patient for the diagnosis of psychopathology. Exposure to
traumatic events, the context of this exposure (e.g., the type of traumatic event),
exposure to stressful life events, and the sequence of traumatic and stressful life
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event exposures are all capable of influencing the onset and longitudinal course
of stress-related psychopathology. The PTSD diagnosis, unlike most psychiatric
diagnoses defined in relation to a contextual etiologic event (i.e. the traumatic
stressor) continues to generate controversy. The debate is fueled by complexities
surrounding (1) the definition of a traumatic stressor as well as (2) the identification of a specific pattern of symptoms that appear following the trauma. The
existence of associations between traumatic events and psychopathology that
are specific and universal across trauma contexts, age groups and cultures is
questionable. Patterns of symptoms and comorbidity may in part depend on the
type of traumatic exposure. Furthermore, childhood trauma has been shown
to be related to a very broad range of disorders in adulthood, both physical and
mental. Finally, symptoms, course, and comorbidity comprise an individual’s
“idiom of distress” that simultaneously depends on his or her cultural, social,
and political context.
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From delayed PTSD to progression of posttraumatic distress. “Delayed
PTSD” incorrectly suggests that PTSD is the expected outcome of exposure to
trauma, because only occurrences that are expected can be delayed. This implicit
expectation may have contributed to the controversies surrounding delayed PTSD.
Deconstructing delayed PTSD results in the recognition that it is in fact unexpected.
“Late-onset PTSD” is more neutral, because it does not imply an expected occurrence. “Progression of posttraumatic distress” underscores the continuous nature of
posttraumatic distress and refers to a gradual increase of PTSD symptoms over time
that is amply documented and regularly encountered in practice.
From repression to stress sensitization. “Repression” refers to the absence
of expected conscious mental content, including memories of a traumatic event.
However, there is no evidence that progression of posttraumatic distress is likely
to follow an interval during which some or all traumatic memories were temporarily forgotten. Also, “repression” one-sidedly focuses on intrapsychic processes, thereby ignoring the influence of new life events. “Stress sensitization” indicates enhanced reactivity of the individual to new stressors following exposure
to prior severe stressors that may explain progression of distress over time.
Stress sensitization has important practical implications. Averting foreseeable
stressors and resource losses in the aftermath of severe trauma, diminishing
the impact of chronic stressors as well as reducing stress sensitization may be a
target for preventing and treating progression of posttraumatic distress.
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De diagnose posttraumatische stressstoornis (PTSS) werd voor het eerst
gedefinieerd in de derde editie van de Diagnostic and Statistical Manual of
Mental Disorders (DSM-III) in 1980. Volgens de DSM-III moet uitgestelde PTSS
worden gediagnosticeerd bij personen die voldoen aan criteria voor PTSS als
het begin van de klachten ten minste zes maanden na het trauma is. Vanuit
een psychoanalytisch kader werden verlate gevolgen van een trauma over het
algemeen gezien als gevolg van verdringing van traumatische ervaringen. Nadat
epidemiologische studies aantoonden dat het optreden van PTSS na een traumatische gebeurtenis eerder uitzondering is dan regel, stelden diverse auteurs
de vraag of uitgestelde PTSS wel bestond.
Het doel van het onderzoek in dit boek was de prevalentie vast te stellen van
uitgestelde PTSS en factoren te evalueren die het ontstaan ervan kunnen verklaren. Een ander doel was het vóórkomen en de rol van prodromale verschijnselen
(symptomen van PTSS die bestaan tijdens het interval tussen de traumatische
gebeurtenis en het begin van de uitgestelde PTSS) te verkennen evenals de
mogelijke implicaties van uitgestelde PTSS voor het gebruik van geestelijke
gezondheidszorgvoorzieningen. Het laatste doel was de mogelijke relevantie van
stress sensibilisatie (dat wil zeggen, toegenomen gevoeligheid voor stressoren
als gevolg van eerdere blootstelling aan extreme stressoren) voor progressie van
symptomen bij uitgestelde PTSS na te gaan.
Studie 1: Meta-analyse van uitgestelde PTSS. De resultaten van deze
meta-analyse tonen aan dat ongeveer een kwart van de personen die zijn blootgesteld aan een potentieel traumatische gebeurtenis en die symptomen ontwikkelen passend bij de diagnose PTSS uitgestelde PTSS rapporteren. Studies
waarin deelnemers langere tijd worden gevolgd vonden over het algemeen een
hogere prevalentie van uitgestelde PTSS. Studies van groepen met voornamelijk westerse culturele achtergrond vonden meer uitgestelde PTSS dan studies
in niet-westerse groepen. Blootstelling aan militaire gevechtssituaties ging
gepaard met een hoger risico op uitgestelde PTSS in vergelijking met blootstelling aan andere soorten potentieel traumatische gebeurtenissen. In groepen met
een lage cumulatieve incidentie van PTSS werd meer uitgestelde PTSS gevonden, hetgeen suggereert dat factoren die kunnen leiden tot uitstel van PTSS
ook kunnen bijdragen aan veerkracht. Uitgestelde PTSS bleek het meest voor te
komen bij individuen die al verhoogde symptomen rapporteren. Dit resultaat
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ondersteunt een opvatting van uitgestelde PTSS als bestaande uit een verergering van voorafgaande (prodromale) symptomen. Tot slot onderzochten wij de
kans op het ontwikkelen van uitgestelde PTSS in de loop van de tijd na blootstelling aan het trauma. Het risico van uitgestelde PTSS nam niet af tussen 9 en 25
maanden na de blootstelling, hetgeen duidt op aanhoudend potentieel risico
voor sommige individuen.
Studie 2: Uitgestelde PTSS na een ramp. In een steekproef van bewoners
blootgesteld aan een grootschalige ramp vonden we dat uitgestelde PTSS optrad
bij 4% van de deelnemers aan de studie vier jaar later, hetgeen gelijk is aan 22%
van de personen die voldeden aan de criteria voor PTSS 18 maanden en/of 4 jaar
na de ramp. Uitgestelde PTSS deed zich voor bij deelnemers die een hoge mate
van herbeleving en vermijding na de ramp rapporteerden. Uitgestelde PTSS was
het resultaat van toename van verhoogde prikkelbaarheid en van symptomen
van vermijding en afstomping. Tussen 3 en 4 jaar na de ramp maakte de meerderheid (67%) van de deelnemers met uitgestelde PTSS gebruik van geestelijke
gezondheidszorg (GGz) voorzieningen. De kans op GGz gebruik bij deelnemers
met uitgestelde PTSS was aanzienlijk hoger dan bij deelnemers met chronische
of herstelde PTSS. Uitgestelde PTSS vier jaar na een ramp werd geassocieerd met
de totale verwoesting van het huis als gevolg van de ramp, hoger opleidingsniveau, en gebrek aan sociale steun en stressvolle gebeurtenissen in de periode na
de ramp.
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Studie 3: Uitgestelde PTSS bij alleenstaande minderjarige asielzoekers.
In een steekproef van alleenstaande minderjarige asielzoekers vonden we een
hoge prevalentie van PTSS, ongeveer 40% zowel een als twee jaar na aankomst
in Nederland. Achtentwintig procent van alle gevallen van PTSS betrof uitgestelde PTSS ontstaan tijdens het tweede jaar na aankomst. Uitgestelde PTSS was
geassocieerd met oudere leeftijd, lagere opleiding, en het aantal gerapporteerde
stressvolle gebeurtenissen bij de eerste meting. Padanalyse toonde veel overeenkomsten tussen de groep met PTSS op T1 (PTSS-T1) en die met uitgestelde PTSS.
Echter, in de groep met uitgestelde PTSS werden, in tegenstelling tot de PTSS-T1
groep, de effecten van de blootstelling aan traumatische gebeurtenissen op de
ernst van PTSS volledig gemedieerd door symptomen van depressie en angst,
hetgeen suggereert dat uitgestelde PTSS secundair kan zijn aan verhoogde
depressie/angst. Deze resultaten geven aan dat uitgestelde PTSS een klinisch
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relevant probleem is bij alleenstaande minderjarige asielzoekers dat kan worden
voorafgegaan door klachten van depressie en angst.
Studie 4: Stress sensibilisatie na een ramp. Deze studie had tot doel, het
voorkomen van psychische stress sensibilisatie bij personen getroffen door een
grote ramp prospectief te onderzoeken. In overeenstemming met de stress
sensibilisatie hypothese, vonden we dat bewoners van wie het huis volledig
werd verwoest door de ramp reageerden sterker op stressvolle gebeurtenissen
18 tot 20 maanden na de ramp dan bewoners die minder zwaar door de ramp
waren getroffen. Dit verschil in stressgevoeligheid was bijna 4 jaar na de ramp
verdwenen. Deze resultaten suggereren dat in de eerste jaren na een ramp stress
sensibilisatie kan optreden bij getroffenen die extreem aan de ramp waren blootgesteld. Stress sensibilisatie kan het persisteren of toenemen van klachten door
de tijd heen bij een minderheid van de rampgetroffenen verklaren.
Studie 5: De rol van stress sensibilisatie bij progressie van posttraumatische stress na uitzending. In een steekproef van gewapende troepen naar
Afghanistan vonden we dat soldaten die direct aan gevechtssituaties waren
blootgesteld vervolgens sterker reageerden op stressvolle gebeurtenissen tijdens
het eerste jaar na uitzending dan degenen die binnen de compound werkten
tijdens de uitzending. Stressoren na de uitzending voorspelden persistentie of
progressie van posttraumatische stress gedurende de twee jaar na terugkeer
bij soldaten die rechtstreekse blootstelling aan gevecht rapporteerden, terwijl
dergelijke voorspellende effecten niet werden gevonden bij soldaten die binnen
de compound werkten. Wij vonden, in overeenstemming met eerdere bevindingen, dat traumatische jeugdervaringen waren geassocieerd met posttraumatische stress voorafgaand aan de uitzending, en dat blootstelling aan stressoren
tijdens de uitzending was geassocieerd met toename van posttraumatische
stress tijdens de uitzending. Onze prospectieve bevindingen ondersteunen de
stress sensibilisatie hypothese.
De resultaten van deze studies geven aan, dat factoren die samenhangen
met uitgestelde PTSS het optreden ervan kunnen verklaren op drie manieren.
Ten eerste kunnen factoren zoals ernstige blootstelling aan de traumatische
gebeurtenis het risico voor PTSS in het algemeen verhogen. Ten tweede kunnen
factoren zoals een hoog opleidingsniveau en militaire training de aanvankelijke
aanpassing aan de traumatische gebeurtenis bevorderen en zodoende verklaren
waarom de symptomen niet vanaf het begin op de voorgrond staan. Ten derde
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kunnen factoren, bijvoorbeeld gebrek aan sociale steun en nieuwe stressvolle
gebeurtenissen, PTSS later aanwakkeren ondanks aanvankelijke aanpassing en
daarmee verklaren waarom symptomen toenemen in aantal of ernst.
Het onderzoek dat in dit boek is beschreven geeft aanleiding tot een conceptuele verschuiving die als volgt kan worden samengevat: naar contextuele
diagnose, van uitgestelde PTSS naar progressie van PTSS, en van repressie naar
stress sensibilisatie.
Naar contextuele diagnose. Onze bevindingen onderstrepen het belang van
de context van de patiënt voor de diagnose van psychopathologie. Blootstelling
aan traumatische gebeurtenissen, de context van deze blootstelling (bijvoorbeeld, het type traumatische gebeurtenis), de blootstelling aan andere stressvolle gebeurtenissen, en de opeenvolging van traumatische en andere stressvolle
gebeurtenissen kunnen van invloed zijn op het ontstaan en het beloop van
stressgerelateerde psychopathologie. De diagnose PTSS, die in tegenstelling
tot de meeste andere psychiatrische diagnoses gedefinieerd is in relatie tot een
contextuele etiologische gebeurtenis (dat wil zeggen de traumatische stressor)
blijft controverse genereren. Het debat wordt gevoed door complicaties betreffende (1) de definitie van een traumatische stressor en (2) de identificatie van
een specifiek patroon van symptomen dat optreedt na het trauma. Het bestaan
van specifieke en universele associaties tussen traumatische gebeurtenissen en
psychopathologie ongeacht verschillen in traumacontext, leeftijd en cultuur is
twijfelachtig. Patronen van symptomen en comorbiditeit kunnen mede afhankelijk zijn van het soort traumatische blootstelling. Bij kindertijdtrauma zijn
verbanden aangetoond met een zeer breed scala van aandoeningen op volwassen leeftijd, zowel lichamelijke als psychische. Tot slot, symptomen, beloop,
en comorbiditeit vormen het “idiom of distress” van een individu dat mede
gevormd wordt door zijn of haar culturele, sociale en politieke context.
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Van uitgestelde PTSS naar progressie van posttraumatische stress.
“Uitgestelde PTSS” suggereert ten onrechte dat PTSS het verwachte gevolg is
van de blootstelling aan een trauma, want alleen iets wat wordt verwacht kan
worden uitgesteld. Deze impliciete verwachting heeft wellicht bijgedragen aan
de controverses rond uitgestelde PTSS. Deconstructie van uitgestelde PTSS leidt
tot de erkenning dat het in feite onverwacht is. “PTSS met laat begin” is meer
neutraal, want het veronderstelt niet dat PTSS een verwachte gebeurtenis is.
“Progressie van posttraumatische stress” onderstreept de continue aard van
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posttraumatische stress en verwijst naar een geleidelijke toename van PTSS
symptomen in de tijd, die ruimschoots gedocumenteerd is en regelmatig voorkomt in de praktijk.
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Van verdringing naar stress sensibilisatie. “Verdringing” verwijst naar de
afwezigheid van verwachte bewustzijnsinhoud, waaronder herinneringen aan
een traumatische gebeurtenis. Er is echter geen aanwijzing dat progressie van
PTSS volgt op een periode waarin sommige of alle traumatische herinneringen
tijdelijk werden vergeten. ‘Verdringing’ legt eenzijdig de nadruk op intrapsychische processen, waardoor de invloed van nieuwe levensgebeurtenissen onderbelicht blijft. “Stress sensibilisatie” geeft verhoogde gevoeligheid van het individu
aan voor nieuwe stressoren na blootstelling aan ernstige stressoren en kan
progressie van klachten door de tijd heen verklaren. Stress sensibilisatie heeft
belangrijke praktische implicaties. Afwenden van voorzienbare stressoren en
verlies van hulpbronnen in de nasleep van ernstige traumatische gebeurtenissen, verminderen van de impact van chronische stressoren, evenals verminderen van stress sensibilisatie zijn aangewezen bij preventie en behandeling van
progressie van posttraumatische stress.
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