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ABSTRACT 
 
Background: Most people who survive a disaster respond with psychological reactions, but only a 
minority suffer from lasting psychological problems. Despite evidence of the significance of specific 
exposures for impaired psychological health after disaster, the relative importance of single exposures 
remains unclarified. With regard to predisaster factors, the relevance of prior life events is not definite. 
As for postdisaster factors that influence health, this study of tourist survivors of the Indian Ocean 
tsunami of 2004 brought about a unique opportunity for studying a population which was spared most 
of the secondary disruption otherwise common to natural disasters. It also enabled the investigation of 
the impact of disaster experience on other groups than the most extremely exposed, and the 
highlighting of the issue of recovery, with special emphasis on intervention in the form of support. 
Disaster research is still evolving concerning which survivors should be candidates for intervention, 
and also on how to determine forms of intervention that may be beneficial. It is clear that support, 
particularly in the form of perception of available support, is important for psychological outcome 
following disaster. However, many questions remain concerning formalised support, and the role of 
supportive intervention. 
Aim: To investigate the impact of a disaster on the psychological health of survivors of the 2004 
Indian ocean tsunami, with special consideration of types of exposure, risk factors, and the role of 
social support for recovery. 
Methods: The study is based on a questionnaire collected 14 months after the disaster from 1 505 
citizens of Stockholm who were in the disaster area. Different disaster exposures were categorised and 
controlled for in all analyses along with sociodemographic variables. In addition, in Study IV, a 
population survey of Stockholm was used for comparison, and participants were matched on 8 
variables. Main outcomes in all four studies were psychological distress and posttraumatic stress 
according to validated instruments. Suicidal ideation (Study II) and sick leave (Study IV) were also 
used as outcomes. Logistic regression analyses were used.  
Results: The experience of multiple disaster exposures was associated with increased likelihood for 
reporting of psychological symptoms on all outcomes. Specifically, in Study I, survivors that had 
experienced life threat were more likely to report above cut off on both outcomes. Study II showed 
that despite the powerful effect of the disaster experience, life events during childhood and 
adolescence did have an impact on psychological symptoms. In Study III, support was categorised in 
indices comprising social support or various sources of formalised support. Satisfaction with all 
received support within an index predicted an increased likelihood of a better psychological outcome, 
whereas dissatisfaction with at least one support source constituted a risk for psychological symptoms. 
Associations were found for formalised support, as well as social support. Study IV showed that 
participants who had experienced only one or two of the stated types of exposures were more likely to 
report psychological distress, but not sick leave, compared to the population sample. The least 
exposed group was less likely to report sick leave than the population sample. 
Conclusion:  
Provided the absence of secondary disruptions, survivors of a natural disaster can be expected to 
recover well, with the exception of the multiply exposed. Survivors who report the experience of life 
threat should be considered for outreach programmes. When survivors are questioned, assessment of 
symptoms and dysfunction should be supplemented with evaluation of performance. Also, 
investigating survivors’ opinions of support should be standard after disasters. Individuals dissatisfied 
with support should be approached and offered alternative support from other sources or in other 
formats.  
 
Keywords: Natural disaster, tsunami, mental health, psychological distress, posttraumatic stress, life 
threat, life change events, social support, crisis intervention, recovery. 
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1 INTRODUCTION  

1.1 What is a disaster? 
 
The Swedish word katastrof has three different English translations; disaster, catastrophe, 

and calamity. Whereas catastrophe originates from Greek and is associated with tragic 

drama, disaster stems from Latin dis astro, and implies an unfavourable position of the 

planets (stars), thus linking it to fate. Disaster is by far the most frequently used term, 

although there is a tendency to use the term catastrophe to connote the overwhelming aspect 

of disaster (188). 

 

In mental health research, disaster is rarely defined. The Oxford definition is “sudden or great 

misfortune, calamity; complete failure”. In a recently published book on research 

methodology, disaster was defined as “a potentially traumatic event that is collectively 

experienced, has an acute onset, and is time-delimited; disasters may be attributed to natural, 

technological, or human causes” (144 p.4). A definition that brings the term closer to the 

consequences of the event is used by Health Care of Stockholm County Council: “A situation 

where available resources are insufficient in relation to the immediate needs, and where 

demands are so high that ordinary quality requirements cannot be upheld despite 

reinforcements and relocation of resources” (190). This is closely aligned with WHO’s 

definition:  “A disaster is a severe psychological and psychosocial disruption, that largely 

exceeds the ability to cope of the affected community” (246).  

 

1.2 Types of disaster 
 
For the purpose of studying the mental health consequences of disasters, it is useful to 

categorize disasters in different ways (160, 164). The most straightforward typology is to 

distinguish disasters by cause. For instance, disasters may be the result of natural occurrences 

such as storms or earth-quakes, or precipitated by humans factors, as is the case with 

technological disasters. However, there is an overlap between different types of disasters, and 

according to recent overviews (160), the differences regarding health outcomes are 

insubstantial, with the exceptions noted below. The consequences of natural disasters are 

highly dependent on human and societal factors, and events such as technological disasters 

can often be contributed to the unpredictability of nature. Human-caused disasters can either 

be caused by error, or by intention, as in the case of terrorism or arson. In some respects,  the 
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cause of the disaster does have consequences for the psychological effects on survivors. 

Technological disasters more often effect long-standing disputes or litigation concerning the 

issue of responsibility, as the Estonia ferry disaster of 1994 shows (219). Disasters involving 

mass violence do seem to have more serious psychological consequences than other types of 

disasters, since intentional harm is especially difficult to comprehend and come to terms 

with. 

 

War is a deliberate kind of disaster and has profound health consequences. Studies of war 

veterans, i e soldiers, have been particularly important for the traumatic stress literature. 

However, the consequences that war has on civilians are generally not included in 

mainstream disaster research literature, possibly because of the different methods through 

which interventions and aid are provided.  In this thesis, literature dealing with the 

psychological consequences of war is only touched upon when necessary for a specific issue.  

 

The typology described above is less useful when the aim of research is to expand knowledge 

on the consequences disasters can have for mental health. In this case typologies of other 

kinds may be more fruitful. 

  

Depending on the people who are affected, catastrophic events are either centripetal or 

centrifugal (144). This distinction has consequences for research, as well as for intervention 

and mental health. Centripetal refers to disasters that strike a specific community of people, 

e.g. a forest fire. In these cases the exposure is more often geographically defined, the 

disaster is more likely to have a warning phase, and it may be possible to arrange preventive 

measures. In contrast, centrifugal disasters imply that the victims are congregated 

temporarily, such as a travel accident. In this case the responsibility of providing help and 

support to victims will be spread over many communities, which can have both positive and 

negative consequences on health in the long term. 

 

The tsunami of December 2004 was both centrifugal and centripetal in character. For the 

people living around the Indian Ocean it was, like most natural disasters, centripetal. 

However, from the point of view of this study, it had much more in common with centrifugal 

disasters, and theoretically the study has therefore drawn more on disaster research of the 

latter sort. 
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1.3 Temporal aspects 
 
The speed at which a disaster strikes is essential, since the impact is highly dependent on the 

degree to which warning systems and protection strategies are implemented. Centrifugal 

disasters, typically travel accidents, are more troublesome in this respect since they often 

come without warning signs. Disasters primarily affecting an extent population can often be 

foreseen, as exemplified by hurricanes or even earthquakes. The duration of the crisis also 

varies. In most disasters safety and order is quickly restored, but some disasters impose 

threats that may disrupt the affected community for generations, like the Bhopal toxic 

disaster in 1984 (155), or the Chornobyl nuclear plant disaster in 1986 (87, 88, 248).  

 

1.4 Societal aspects 
 
The consequences any particular disaster has on the health of an affected population is highly 

dependent on the level of organisation of society. In poor or non-technological societies 

preventive measures are not used, and efforts to inform and educate about certain hazards 

have not been developed.  The contrast is illuminated in the difference between two 

earthquakes with the same magnitude on the Richter scale - one in Armenia in 1988 (13), and 

one in San Francisco (139) the following year. Both regions are situated on seismic areas. It 

has been estimated that at least 25 000 people died in the earthquake in Armenia as a 

consequence of inadequate building constructions and a poor warning system. In the San 

Francisco earthquake 63 persons lost their lives.  

 

The type of society also has great consequences for the availability of help and support for 

victims. When disaster strikes secluded authoritarian societies, international organisations 

have only limited ability to administer aid and mitigate consequences. This can be 

exemplified with the Burmese people who were heavily hit by the tsunami in 2004 and 

cyclones in 2008 (260).  

 

1.5 Mental health consequences 
 
Ironically, one of the first large disasters that was studied from a psychological health 

perspective was a tsunami. The Swiss psychiatrist Edouard Stierlin described long-term 

posttraumatic symptoms after the devastating earth-quake and tsunami that struck Messina in 



 

 18 

Sicily on December 28th 1908 in which 70 000 inhabitants died (230, 237). Stierlin was the 

first to study non-clinical populations. With a study of 135 survivors he described a number 

of reactions such as sleep disturbances and nightmares, and emphasized the etiological role 

of fright for posttraumatic symptoms.  

 

To a large extent the knowledge of psychological health consequences of disasters relies on 

the broader field of traumatic stress (5, 68, 213, 229, 251). Ever since Stierlin’s time, there 

have been numerous studies of disasters, but only in recent years have more specific reviews 

and books tried to summarize the existing  knowledge and state of the art concerning 

psychological health following disasters (49, 73, 134, 160, 166, 195). Until recently the field 

has concentrated heavily on the most conspicuous psychopathological outcome of trauma, 

posttraumatic stress disorder (PTSD). Other psychiatric disorders are common as well, 

particularly depression and general anxiety disorder.  Problems with physical health and/or 

somatization are frequent after disaster, even in the absence of physical injury (165, 202, 

255). 

 

In addition, disasters bring about changes and transformations in the lives of those affected, 

which are not directly the objective of psychiatry. Bereavement poses a challenge for many. 

Irritability and outbursts of anger may influence relations.  

 

The scale of destruction has profound consequences on a collective level. If destruction is 

extensive, society’s ability to intervene and mitigate effects is severely limited (1, 195). Also, 

the connections and social networks of affected people are disrupted, often meaning that the 

very people who should be the main sources of support may be gone or have become victims 

themselves (164). Over time, communities may wither when distrust and hopelessness 

prevail, or they may prosper when individuals cope with loss and change in creative ways. 

Cultural and religious factors are particularly important for how trauma and loss are handled 

(232). There are assumptions that in regions were disasters are more frequent, people are 

more tolerant of disasters. This is possibly the case in less developed parts of the world (181, 

218).  
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1.6 Risk and resilience factors 
 
After disasters, many people experience strong emotions and disturbances in abilities to 

function both at work and in loving relationships. However, in the long run, only a minority 

develop post-traumatic psychopathology. This raises the issue of which factors have the 

potential to either intensify or inhibit symptoms. 

 

To a large extent, psychological distress after disasters can be traced to  the same general risk 

factors as many psychiatric disorders. Female gender, unfavourable socioeconomic 

circumstances, ethnic minority status and pre-disaster psychological symptoms are factors 

that imply increased risk for psychopathology following disaster. Conversely, social support, 

higher educational achievement and certain personality traits have been linked to decreased 

risk. For age and marital status, causal pathways are complex and findings are contradictory 

(160, 165). 

 

Exposure during the event, in particular threat to life, injury, or bereavement has been shown 

to strongly increase risks for postdisaster psychopathology (160, 165). 

 

Social support is generally considered to have a protective effect following exposure to 

disasters. Social support refers to the quality and function of social relationships with 

significant others (47, 224). However, this is a complicated concept, and in disaster contexts 

it is also dependent on the time perspective one adopts. In any case, a lot of help in the 

immediate aftermath of disaster may have a protective effect on health (164, 168). 

 

1.7 Recovery 
 
Rather than looking for dysfunction and pathology, it is possible to take the opposite 

approach. It is only recently that disaster mental health researchers have paid more attention 

to the observation that most people actually endure horrifying experiences without falling 

prey to psychological problems in the long run (209). Lately, the mental health of 

populations after disasters has been described as trajectories of recovery (172, 185). After 

disasters, almost all of those severely affected do show signs of psychological distress to 

varying degrees. The few individuals who do not respond with significant distress have been 

termed resistant (171). For these persons, functioning is not significantly altered by the 
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disaster. For many however, the disaster triggers a period of psychological turmoil. For the 

group with reactions that at some point reach a level of psychopathology but where the 

reaction eventually subsides, the term recovery is used. For those whose reactions never 

reach a psychopathological level the term is used. Still others may suffer from persisting 

symptoms and dysfunction. A course of delayed symptom development and dysfunction has 

also been described.  

 

1.8 The potential for secondary intervention 
 
An intensely discussed subject is whether psychological problems following disasters could 

be prevented through intervention (23, 50, 121, 133, 142, 169, 198, 215, 235, 244). The 

answer at first sight might seem self-evident. It would seem almost inconceivable that society 

or health-care organisations not intervene, when faced with destruction or human suffering 

on a mass-scale. Not intervening could also have very negative consequences for society. 

Recently there has been much emphasis on the intrinsic value for both individuals and 

society when it comes to generating hope and  feeling of connected after a disaster (96). On 

an individual level, the issue is more complicated. The question is how to identify those who 

will not recover so easily, and who might benefit from help (244). Initial high levels of post-

traumatic symptoms may be a warning sign, although the level and quality of symptoms in 

the first few weeks after a disaster have not proved to be reliable indicators for later 

psychological problems (34, 40, 133, 179, 205, 211). Initially, the majority of affected people 

will exhibit signs of psychological distress but will recover on their own with support and 

help from family, friends and co-workers. However, in a situation of mass casualties, the 

aforementioned epidemiological risk-factors are of little help. Considerable caution has also 

been expressed against standardised interventions such as Psychological First Aid (23). 

Recent recommendations emphasise the identification of factors other than symptoms, such 

as resource loss, when considering which survivors should be offered intervention or formal 

support (23, 60, 158). Hence, the interest in this thesis for the issue of social support after 

disaster. 

 

1.9 The tsunami and Stockholm 
 
Sweden has been largely spared from disasters and wars. However, an increasingly 

technological society and accelerating globalization imply increased risks. Examples of 



 

 21 

disastrous events that have struck the Stockholm region in the last decades include the 

Gottröra plane crash in 1991 (220) where miraculously no one was killed, and the sinking of 

the Estonia ferry in 1994, in which more than 800 people died (219). The tsunami in the 

Indian Ocean the 26th of December 2004 had an impact of the same magnitude on 

Stockholm, with 205 people from this city being lost (148). As a result of modern technology 

and the affluence of society, Thailand was in 2004 one of the most visited countries by 

Swedish tourists. Many of these tourists, families for the most part, specifically sought out 

the wonderful beaches on the coasts and islands of the Phuket and Krabi regions. That was 

exactly where the tidal waves swept in on the morning of Boxing Day 2004. The contrast 

between the experience of paradise and the following chaos could not have been more 

poignant.  

 

From a research point of view, the Swedish group of survivors was unique. It was a non-

clinical population with a high pre-event level of social functioning, which was hit by a 

natural disaster, but nonetheless exposed to secondary stressors only to a marginal extent. 

Also, the group was not sampled but collected from more or less comprehensive police 

registration lists of repatriated travellers. These circumstances gave the opportunity to 

specifically study the effects of disaster exposure on psychological health. In addition, the 

exclusive focus on the group of survivors from Stockholm County created fortunate 

conditions for examining the importance of support for recovery. This thesis also comprises a 

comparison of the group with the population of Stockholm, and, as an example of the 

importance of pre-disaster factors for subsequent health, a study of the role of life events 

during childhood and adolescence. 

 

The psychological impact of the Indian Ocean tsunami on the 26th of December 2004 has 

been studied by others. There are some, albeit too few, investigations of the extant 

populations around the Indian Ocean (e.g. 98, 216, 225, 232). Studies of survivors from 

Western countries are accumulating (6, 57, 58, 91, 93, 103, 106-108, 123, 126, 131, 199, 

200, 236, 245, 253, 257). 
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2 THE AIMS OF THE STUDY 
 
The main aim of the present study was to investigate the impact of a disaster on the 

psychological health of survivors, with special consideration of exposure, risk factors, and 

the role of social support for recovery. 

 

2.1 Specific aims: 
 
Study I 

To investigate whether different types of potentially traumatic exposure during the tsunami 

were associated with subsequent psychological distress or posttraumatic stress. 

 

Study II 

To elucidate whether the experience of negative life events in childhood and adolescence, 

and different types of exposure to a disaster, were associated with psychological distress and 

post-traumatic stress in a group of tsunami survivors.  

 

Study III 

To investigate the association between, on one hand, satisfaction and dissatisfaction with 

social support and specific forms of formalised support, and on the other hand, psychological 

distress and posttraumatic stress in a group of survivors with different types of exposure to 

the tsunami. A second aim was to investigate the association between perceived support and 

actual received social support according to the CSS, as well as psychological distress and 

posttraumatic stress in this group of survivors. 

 

Study IV 

To compare the levels of psychological distress in a group of survivors who experienced 

different types of exposure during the tsunami with a matched sample from a population 

from the same region. A second aim was to study whether certain types of exposure were 

associated with the extent of survivors’ sick-leave. 
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3 THEORETICAL FRAMEWORK AND PRIOR RESEARCH 
 
The theoretical framework used in this study is to a great extent derived from the knowledge 

fields of traumatic stress (68, 100, 229, 251) and crisis theory (78, 254).  Fundamentally, 

traumatic stress is based on a paradigm of the experience of an event that constitutes a 

psychological trauma (35, 41). Although the diagnostic category of PTSD has been under 

theoretical debate ever since its officialization in 1980 (68), the etiological model is generally 

agreed upon today, at least in its initial biological stages. As a result of the encounter with an 

extreme external stressor (potential trauma), most people respond with immediate reactions 

comprised of physiological, psychological and behavioural components (205, 206). This 

complex response is biologically determined and focused in the central and autonomic 

nervous systems. In essence, this serves to promote the survival of the individual and its kin, 

and to reduce harm (233). For the affected individual, parts of the nervous system that are 

involved in learning and memory are activated, and memory traces of the stressful events are 

left. Under favourable circumstances, the stress activation winds down, as threat no longer is 

present. In other cases, a de-activation is not allowed, and the continuous psycho-

physiological arousal, together with the consolidation of traumatic memories, forms the basis 

for symptoms that constitute PTSD. According to the current state of research, this 

corresponds to a long-term dysregulation of neurobiological systems (233), and to cognitive, 

emotional and behavioural alterations (68). Whether posttraumatic symptoms persist or not is 

partially associated with individual genetic differences (175).   

 

For many survivors, extreme experiences may lead to other health problems and not to  full-

blown PTSD. However, severe stress not qualifying for a later diagnosis of PTSD, but which 

still is part of a disaster experience, may precipitate other forms of distress or dysfunction, 

especially when such stressors are recurrent or long-standing (254). This severe stress 

includes various losses, uncertainties, challenges and demands (172). The theoretical basis 

for the latter sort of processes is crisis theory, which, in contrast to traumatic stress, has its 

roots in the homeostatic model of stress theory (127, 207). 

The theoretical frameworks of crisis theory and traumatic stress complement each other, and 

may not be so far-removed as may be construed from how they have evolved. Crisis theory is 

essential when considering how and when individuals affected by potential trauma should be 

approached. Whether or not an extreme stressor must exist for the development of chronic 

posttraumatic symptoms is currently under intensive debate (20, 35, 138, 147, 151, 196). 
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When considering individuals’ vulnerability, i.e. the variability in their capacity to endure 

stress, the occurrence of posttraumatic syndromes in individuals even after events of lower 

intensity may be conceivable (21, 35).  

 

In recent years a particular field of mental health research has emerged, which aims to 

provide a holistic perspective of the many dimensions of disaster consequences experienced 

on individual, group, community, and societal levels (e.g. 134, 160, 161, 166, 195). The 

present work benefits especially from this literature.  

 
 
 
Figure 1.  Temporal framework of the study. 
 

 
 
 
 
The overall theoretical framework for this study is illustrated in Figure1. 

The perspective is on the individual and the individual’s health. 

 

When a potentially traumatic event strikes an individual, a number of factors come into play - 

both risk factors and preventative factors inherent in the nature of the event, as well as in the 

individual’s personal and social circumstances - which may indicate a favourable or non-

favourable outcome following the experience. At the time of any potentially traumatic event, 
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the affected person has a specific life situation (living circumstances, family situation, social 

network, employment, financial situation), possesses a number of characteristics (gender/sex, 

age, educational achievement, cultural and religious affinities), remembers experiences of 

prior life events, and may possibly have  prior or current psychological or psychiatric 

problems, all of which  will influence the course of psychological health after the disaster. 

 

The disaster experience itself comprises factors (exposure to life threat, adversity, loss, injury 

and response with horror or panic) which influence the subsequent psychological process, 

through a direct effect. 

 

Soon after the immediate impact of the disaster, and for some time afterwards, the individual 

will be approached, or not approached, by other people, fellow survivors, family and friends 

or professionals and volunteers, and this will decisively influence the process of recovery or 

pathology.  

 

Following the direct disaster experience, individuals will, to various degrees and at various 

points in time, be “exposed” to secondary stressors such as displacement, work loss, 

demanding treatments and adaptations, or resource losses of different kinds, all of which 

pose a strain to psychological health.  

 

3.1 Temporal sequence of disaster response 
 
An individual’s response to exposure to a catastrophical event follows a trajectory in time, as 

do the needs of the individual. One way to conceptualise this is to structure the responses in 

different stages, according to the individual’s particular context. Here I follow Shalev´s 

staging of responses (208, 212), which aligns to other current formulations (133, 144, 256).  

At each stage, the individual is challenged by a principal stressor and by central 

psychological tasks, certain behaviour is especially prominent and has specific concrete 

goals. Also, at each stage survivors have dominant needs that pose challenges and 

opportunities for helpers. The different stages are indeed successive, but they overlap to 

various degrees, and of various duration.  

 

The first stage, the impact phase, is typically short (0-48 hours) but can be longer. At this 

stage the individual is often confronted with numerous adversities, such as threat to life, 
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separation, physical injury or novel and incongruous experiences. The predominant 

psychological task during this phase is survival, and reduction of harm to one-self and 

significant others. Other psychological tasks include maintenance of contact with other 

persons, helping others, or the preservation of dignity. Often, certain kinds of behaviours are 

triggered, such as intensive flight, fight, or surrender or paralysis from fear. In this phase 

survivors’ primary need is protection from adversity in order to obtain a sense of safety, and 

have basic needs met. 

 

The second stage is the immediate post-impact phase, or rescue phase (typically 0-1 week). 

In this phase survivors have left the primary stressor behind, and arrived to places of relative 

safety, like a shelter or hospital or have perhaps been transported to a safe place. In this case, 

the principal stressor for survivors is the confrontation with a new reality, without having 

changed psychologically. Hence, the psychological task is to accommodate. Behaviour at this 

stage is often directed towards safety and predictability, and fellow survivors and helpers can 

function as psychological ”holders” and as sources of information.  

 

The third stage is the recovery phase (typically 1-4 weeks). This is when some survivors 

involuntarily re-experience what they have gone through, and also feel the need to distance 

themselves from the experience. Others recall the experiences more voluntarily, with less 

intensity. The psychological task is now to assimilate and to transform the concrete event 

into a ”mental event”. Experiences are re-appraised, a narrative of the event is formed, and 

processes of grieving commence. Many survivors at this stage appreciate meeting others with 

similar experiences, and some go through a “honeymoon phase” with strong attachment 

emotions towards fellow survivors (78). Most survivors do well without external help, but 

many need support from professional helpers, who should then be available for sensitive 

interaction and conversation, and be able to anticipate and help the survivor manage further 

posttraumatic reactions. Helpers must also have the skill to recognise signs of impending 

psychopathology (158). 

 

The fourth stage implies a “return to life” (typically 2 weeks-2 years). At this point in time, 

survivors have to come to terms with the incongruence of, on one hand, inner experiences, 

and on the other hand, external demands and inner resources. For some, clinical disorders 

will be treated. The psychological task is implementing the psychological changes in the 
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outer world, implying a re-integration of the individual in social contexts. Many go through 

changes in relationships or at work, or in the existential domain. 

 

As can be inferred from the above, the time of measurement of psychological outcomes is 

essential for the quality and quantity of detected effects. For this study, with a time of 

measurement at 14 months post disaster,  most subjects would have theoretically reached the 

fourth temporal stage of disaster. However, some subjects could be expected to carry traces 

of stage three. 

 

3.2 Severity of exposure 
 
It has been shown in numerous studies that exposure during the impact phase of a disaster is 

related to psychological outcome (reviewed in 142, 156, 165). Weisœths study of an 

explosion in a factory is one such example (238-240). He showed that the development of 

PTSD was dependent on the distance from the explosion, i.e. the intensity of the stressor. 

Life threat, injury, bereavement, and also panic during the event has consistently been shown 

to increase the likelihood of psychological symptoms. Methodologically, several questions 

have been raised (21, 71, 142, 160) about how to measure disaster exposure and how to rate 

the severity of exposure. It has been noted on disaster exposure that “researchers often 

underestimate the complexity of characterizing the experience of individuals” (164 p. 15). 

In one group of studies, the number of stressors has been counted as an index of the severity 

of exposure (e.g. 9, 36, 162). In general, these studies have shown that as the number of 

stressors increase, participants´ symptoms increase. In another group of studies, ordinal 

measures have been created based on assumptions on the relative importance of different 

exposures for subsequent symptoms (e.g. 29). With this method, the measures have indeed 

predicted psychological outcomes.  

 

Another principal issue is the weight of subjective experience versus objective degrees of 

exposure which pertains especially to the factor threat to life. Earlier studies were not clear 

on this point (e.g. 137), but lately several studies have supported the importance of perceived, 

in contrast to actual, exposure, for psychological outcome (56, 146). Objective measures of 

exposure are easier to establish, such as degree of destruction, severe injury or seeing death 

(142). 
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Although there are many inconsistencies in the literature regarding which stressors are more 

pathogenic than others, injury and threat to life do seem to have more serious consequences 

for psychological health (136, 170, 226). However, it has been difficult to tease out the 

impact of any individual factor because they are often interrelated (142). For example, the 

individual who is injured is likely to experience the situation as life-threatening, and in some 

circumstances, is also more likely to have his or her relatives nearby, which implies a 

heightened risk for them being affected as well. Another problem is that in some studies, 

injury to self is not differentiated from injury to a family member (13). 

 

In addition, different disasters involve different exposures. For example, natural disasters can 

inflict property and other damage with long-lasting consequences, whereas other disasters 

generally have short-lived threats threats. Moreover, even for similar types of disasters, the 

relative importance of different exposures varies as a consequence of different populations 

studied. Recently, the point was made by authorities in the field that when assessing exposure 

“the key elements of exposure must be considered on a disaster-by-disaster basis” (71 p. 

S23). 

 

In summary, although it is known which risk factors have the most significance as 

consequences of exposure during a disaster, the relative importance of any single exposure 

remains to be clarified. This can be of great value when deciding which persons should have 

follow-up attention after a disaster. 

 

In all studies in this thesis, the established risk exposures life threat, severe injury and 

bereavement were selected as important variables. In addition, presence on the beach when 

the waves arrived was considered essential and selected as a specific variable for this 

disaster. The importance of the severity of exposure for psychological health is the subject of 

study I. 

 

3.3 Psychological health following disaster 
 
The most commonly studied health consequence of disasters is PTSD (156, 160, 165). The 

prevalence of PTSD in the first year after a man-made disaster is approximately 25-75% 

(73). After a natural disaster, it is a much more difficult to explicitly decide which group of 

persons are direct victims. Therefore, it is not surprising that the prevalence of PTSD after 
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natural disasters is generally lower, ranging between 4-60% in the first year, although most 

often towards the lower end of this interval (73, 156).  

 

There is a multitude of self-report instruments for the assessment of psychological trauma 

and PTSD-symptoms (250). Some instruments were developed during investigations of 

specific populations, such as the Harvard Trauma Questionnaire for refugees (152), or the 

Mississippi Scale for Combat-Related PTSD for soldiers (117). However, many different 

instruments have been applied in disaster studies. In this thesis, posttraumatic stress reactions 

are measured by the Impact of Event Scale – Revised (241-243) based upon the original IES 

(101). This instrument is not intended for diagnostic purposes, but merely rates the level of 

posttraumatic stress reactions. In the presentation of results, a score above the applied cut-off 

point is referred to as “posttraumatic stress”.  

 

Other psychiatric disorders often co-occur with PTSD. Depression is, according to a meta-

review, the second most commonly observed psychiatric problem after disasters (160). 

Several studies, including postdisaster studies (31, 70, 173), suggest that depression is 

seldom an outcome independent of PTSD. Accident survivors with both PTSD and 

depression are more distressed, have lower levels of functioning, and are less likely to 

recover, than survivors having only depression or PTSD (210). Generalised anxiety disorder 

is also often identified, whereas phobias, panic disorder and death anxiety have been assessed 

and observed only occasionally after disasters (165).  

 

Other mental health problems following disasters are part of non-specific distress. These 

have less often been the focus of studies, but in public health contexts they are just as 

important (61). These outcomes include a post disaster increase in consumption of 

pharmaceuticals, nicotine, alcohol and street drugs (245), as well as elevated levels of 

anxiety, depression and somatic symptom reporting, without reaching levels of diagnostic 

significance (143, 161, 173). Sleeping problems are extremely common, solely or as part of a 

somatic or psychiatric malady (160, 124). 

Over time, psychopathology rates decline slowly (172, 185), and continue to change for 

several years. The same holds true for non-specific distress.  

Since losses and bereavement are integral parts of disaster, grief is a common consequence. 

Grief is a normal, natural reaction to loss. In the case of disasters, this often takes the form of 
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complicated grief, since the loss is sudden, unexpected and untimely 187). Complicated grief 

is therefore more common after disasters (107, 125, 126, 181, 187).  

 

In this thesis, general psychological distress is measured by the General Health 

Questionnaire, 12 item version (49, 80). The outcome is based on the applied cut-off point 

(Studies I, II and III), or used as an ordinal measure (Study IV), and is referred to as 

“psychological distress”. 

 

As noted above, psychological symptoms following disaster have been well researched. 

There is less knowledge about the impact of disaster experiences on the affected people’s 

ability to function. The DSM definition of PTSD was expanded in the 4th edition of DSM to 

include impairment of function in social, occupational or other important areas, which means 

that any diagnosis of PTSD should now include this. However, few disaster studies have 

explicitly focused on this aspect (126, 170, 211), and many other studies seem not to take 

into account the important difference between outcomes measured by questionnaires and 

diagnosis made by interview. Shalev has pointed this out in reference to a population study of 

two Jerusalem suburbs during the Intifada (211). According to measurements made by 

questionnaire, only 22% of subjects with PTSD experienced concurrent dysfunction and 

impairment. Sometimes, changes in function have been conceptualised as mediators between 

exposure and psychological outcomes, rather than the latter. Some investigators have studied 

this issue from other angles, under the concepts of loss of psychological or social resources, 

or coping self-efficacy (e.g. 22, 115, 168). 

 

In this work, in Study IV, sick leave was used as a proxy for psychosocial functioning. 

 

3.4 Background factors as risk and resilience factors 
 
With few exceptions (e.g. 221, 223), in published disaster studies, women have been shown 

to have a heightened risk for psychopathology compared to men (160, 165, 227). The 

differences in risk for PTSD after disaster begin in adolescence and perhaps even earlier, are 

largest in mid-life, and disappear in late life (159). Compared to men, women’s risk for 

developing PTSD, independently of trauma type, has tended to land at about 2:1 in various 

studies (31, 67, 175, 227). The gender factor is moderated by a number of other factors, for 
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example, in some very traditional cultural contexts the effects of gender may be stronger 

(159, 162). Evidence is accumulating that the gender difference is founded in both biological 

factors, which reflect differences in neurobiological stress-response pathways, as well as 

social and cultural factors, which results in differences in exposure, vulnerability and impact 

of disasters (120, 177, 188, 189, 193).  

 

The effects of age are complex. For a long time it has been assumed that older people are at 

greater risk for morbidity after disasters. However, in recent years, reviewers of the literature 

have pointed to the fact that it is in fact middle-aged people who are often are the most 

affected in Western samples (142, 160, 165), and that older people seem to be relatively 

resilient (15, 61). A possible explanation for these differences may be the middle-aged 

people’s greater burden of responsibility for dependents. It is still an open question how 

much these contrasts are effects of sampling and research methodology. Comparisons of 

studies across cultures have shown that age has varied influence in different cultural contexts, 

which probably reflects life-cycle differences in different populations (163).  

 

Children and adolescents are generally considered to be more severely affected by disaster 

than adults, although there is little research on pre-school children (160, 165). Children’s´ 

distress is also highly dependent on the level of distress of their parents 217). There is a great 

lack of research on the impact of childhood disaster exposure on adult psychological health, 

but this seems to be more subtle than previously assumed (145). 

Socioeconomic factors influence resilience and recovery from symptoms. Few studies have 

focused specifically on these factors, but in cases where they are registered, low levels of 

income, education, and literacy are most often risk factors for psychopathology (160, 165). 

Ethnicity is often related to socioeconomic factors and the effects of ethnicity are therefore 

difficult to isolate (83). In disaster studies from the US, increased risks for psychopathology 

have been observed in some ethnic minority groups (115, 163).  

Genetic factors contribute to the development of PTSD, the most studied outcome of severe 

disaster exposure, but to date little is known about the role of specific genes (119, 175). The 

genetic influence on PTSD is to a great extent shared with other psychiatric disorders. 

 

Predisaster psychological symptoms have in most studies been the strongest predictor for 

symptoms after disaster (160, 173, 214). However, relatively few studies have taken into 

account pre-existing levels of psychopathology in the general population (142). This is 



 

 32 

important, since at a given point in time a significant minority will be suffering from 

psychological symptoms and psychiatric disorders. Hence, the high predictive value of prior 

psychological symptoms should come as no surprise. In studies where pre-disaster mental 

health has been measured, the effects of disaster on psychological outcomes tend to be 

weaker (97, 165, 197). To further elucidate this, a few studies have attempted to compare the 

effects of disaster in one afflicted community with an unafflicted community similar to the 

first one (97, 204, 214). Results have then generally shown elevated rates of psychiatric 

morbidity, but not always of general distress (204, 214).  

 

The secondary effects of a disaster have important consequences for later outcomes (69, 160, 

170). When a disaster inflicts vast material destruction with property damage, resulting in 

relocation and financial loss, survivors’ primary  connections become disrupted (164, 168, 

258). The chances for supportive interactions are then diminished, which is deleterious. In 

addition, the more vulnerable a population is from a socioeconomic point of view, the worse 

and more durable are the psychological consequences of the external destruction caused by 

the disaster (69, 139).  

 

3.5 Life events 
 
A possible pre-event risk factor for psychological distress after disaster is prior experience of 

negative life events.  

 

In general, the experience of life events as predisposing for psychological problems has been 

studied for a long time, and associations have been established for a number of psychiatric 

diagnoses (62, 118, 140, 192), most noteworthy depression (99). The association is especially 

strong for events experienced during childhood. In particular, sexual or physical abuse during 

childhood, as well as loss, have been associated with depression (46), drug and alcohol abuse 

(55, 150), suicide attempts (54) and anxiety disorders (129), including PTSD (118). 

Traumatic stress in childhood is detrimental for developing neural networks and 

neuroendocrine systems, which can result in permanent brain dysfunction (89, 11). However, 

the effect sizes of childhood trauma on psychological problems or adjustment during 

adulthood are small according to meta-analyses (34, 194). 

Research has also shown that prior negative life events increase the risk for psychopathology 

after several types of subsequent trauma (16, 30, 222). These results have also been 
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replicated in a general population, where the adult trauma was randomly selected (32). The 

prevalences of a number of psychiatric disorders increase with the number of potentially 

traumatic events encountered (32, 140). When it comes to the  influence of negative life 

events on later problems that develop specifically after a disaster, there are to date only a few 

studies that have shown the risk for psychopathology to be increased with the number of 

potentially traumatic events experienced (27, 28, 63). 

 

There are many unclarified questions in the field of life events and psychological disorders. 

For example, it may be that it is not the experience of negative events per se that is important 

for later distress, but the symptomatic response at the time of the event, which increases the 

risk for later psychological problems (38). 

 

The importance of prior life events during childhood and adolescence for psychological 

health after disaster is the subject of Study II. 

 

3.6 Social support and formalised support 
 
The concept of social support refers to the quality and function of social relationships with 

others in an individual’s social network (47, 224). In this work social support is used when 

referring to support from family, friends, co-workers and neighbours. In contrast, formalised 

support is used for professional sources of support and support groups. 

 

It has long been acknowledged that social support plays a key role in determining the extent 

to which survivors recover or continue to be plagued by symptoms after disaster. There is 

extensive research on the importance of social support in counteracting stress (224), and in 

meta-analyses of trauma studies, social support has been found to have a powerful protective 

effect against PTSD (34, 179). It is reasonable to assume that the protective effects social 

support has against symptoms is stronger over time, as opposed to the first stages of response 

to potential trauma (12). 

 

Social support has been classified according to type in instrumental or tangible support 

(assisting with a problem, donating goods), informational support (giving advice), or 

emotional support (reassurance, emphatic listening) (102). Another possible distinction is 

between provided and received support (37). Yet another approach lies in the difference 
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between the perceived availability of support and the support actually received (203, 249). 

The former refers to the anticipation of help in times of need, whereas the latter is 

retrospective. These two constructs are closely related in some studies, but unrelated in 

others, depending on the object of study and the wordings of items. Most studies have shown 

perceived social support to be connected to health, whereas received social support has been 

positively related to symptomatology (249). Some researchers, e. g. Sarason, have 

conceptualised perceived social support as a manifestation of a relatively stable personality 

trait (201). 

 

Joseph et al proposed an etiological model for how social support may influence 

psychological symptoms after trauma, with a starting point in two ship disasters (85, 109-

111). In this model, the perceived support received from significant others has the potential 

to either lower or exacerbate stress levels, as significant others give their own feedback to the 

survivor’s interpretation of events.  For example, if a survivor believes he or she acted 

inappropriately during an event, by “freezing”, and other persons inform the survivor that 

they would have reacted in the same way under these circumstances; this may make the 

survivor’s behaviour more acceptable in his or her view. Support may also have an impact on 

the survivor’s emotional states and coping strategies (85).  

 

Interaction with others can also be unsupportive. At least in the case of sexual assault 

victims, negative social interaction seems to have a stronger impact on PTSD symptom 

development than supportive interaction (85, 249). The same was recently found in a study of 

youths after an earthquake in Taiwan (252). 

 

Formalised support in this thesis denotes a kind of support provided by agencies that do not 

normally belong to a person’s social network. This is the object of intervention. After major 

incidents affected persons may receive assistance, help and support from professionals 

including emergency workers, police, health care staff, social services, support groups, 

religious communities and insurance agencies.  

 

The inherent qualities of social support (tangible, informational, and emotional support) are 

also components of formalised support, and a main objective in different models of 

formalised support is to promote social support after trauma (e.g. 96, 195). However, studies 

on how the various forms of formalised support impact social support in the context of 
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trauma or disaster have, to my knowledge, not been published. On the other hand, the issue 

of intervention after trauma, including disaster, has been intensely debated (133, 178, 195, 

235). In the absence of direct research evidence, a consensus document based on evidence-

informed empirical literature was recently published (96). The recommendations state that 

after major incidents, an important goal for intervention is to encourage and promote 

connections, and to assist survivors in maintaining contact to loved ones. Furthermore, 

intervention is especially recommended for people lacking strong social support.  

 

In disaster studies it has been difficult to show positive effects of received social support, due 

to the fact that those receiving the most support tend to be the worst affected (160). In 

contrast, perceived social support is more clearly related to positive health outcomes after 

trauma (51, 65, 110, 154, 160). 

 

In the aftermath of disasters there is typically a strong mobilisation of helping behaviour 

(114), often followed by a deterioration of perceived social support, as demonstrated by 

Kaniasty and Norris in a series of studies (115, 164, 168). Since disasters often bring about 

prolonged periods of stress, and various secondary stressors, support networks may be 

strained and outworn. There may be many reasons for this. The need for support may simply 

be larger than what is available. The social network may be reduced as a result of relocation 

or the death. Survivors also often alter their routine social activities following severe events, 

leading to reduced opportunities for social interaction. Companions may also want to avoid 

encountering survivors’ stories or emotional expressions about the event. The potential for 

conflicts may also increase with physical fatigue, emotional irritability and scarcity of 

resources. On the other hand, as Kaniasty and Norris showed, when survivors received a 

great deal of help in the aftermath of disasters, it produced lasting effects on the perception of 

social support, which in turn had an protective effect on health (164, 168).  

 

Women and men probably differ in their social functioning after severe events, but this has 

not been studied in disaster contexts (164). It has been suggested not only that women are 

disproportionately the providers of social support, but also are more likely to seek social 

support in response to stress, and that women benefit more than men from social support 

(224). In some studies, especially of traditional cultural contexts when entire communities 

have been struck by disaster, women have reported lower levels of perceived social support 
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than men (164), which has been suggested to be due to their orientation to the domestic space 

and lack of power and status compared to men (25). 

 

Methods of measuring perceived social support have been extensively discussed (168, 201, 

249). Studies of perceived social support in disasters have typically used instruments based 

on general items, e g the Provisions of Social Relations Scale (228), or the Crisis Support 

Scale (CSS) (76, 110, 111). There are, to the best of my knowledge, no studies that have 

linked different sources of formalised support to such general measures of perceived support. 

 

Study III deals with received and perceived social support, and the association of 

psychological health, following the tsunami. 

 
 

3.7 Summary 
 
The review of prior research shows that despite evidence of the significance of specific 

exposures for impaired psychological health after disaster, the relative importance of single 

exposures remains unclarified by the research.  

 

With regard to predisaster factors of importance, the relevance of prior life events is not 

definite. 

 

It is clear that support, particularly in the form of perception of available support, is 

important for psychological outcome following disaster. However, many questions remain 

concerning formalised support, and the role of supportive intervention. 

 

There is a dearth of studies of the consequences of disasters on the psychosocial functioning 

of survivors. 
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4 THE STUDY 

4.1 Design 
 
The study is of cross-sectional design. In all four papers, data on tsunami survivors are based 

on a self-report collected through one questionnaire 14 months post disaster. In addition, in 

paper IV, data from a population survey collected the same year was used. 

 

4.2 Materials and collection of data 

4.2.1 Study group 
 
The study group was part of a larger population. Between the 27th of December 2004 and 

January 15 2005, nearly all travellers returning from South-East Asia through Swedish 

Airports were registered with personal identity numbers by police authorities, as part of 

disaster management. Of Sweden’s 21 administrative regions, 10 agreed to perform 

investigations based on their citizens registered on the police lists. In collaboration with the 

Uppsala Centre for Disaster Psychiatry, an introductory letter was sent in February 2006 to 

all eligible persons 16 years and older (N=10 501 ) registered in one of these counties. One 

week later this was followed by a questionnaire, including a return envelope with paid 

postage. A reminder was sent to those not responding four weeks later. In total 4932 persons 

responded.  

 

This study is based on data from respondents living in Stockholm County at the time of the 

study. At the airport, 4432 citizens of Stockholm County were registered. 149 actively 

declined participation, the majority of whom stated that they had not been in  the disaster-

affected region. The questionnaire was mailed to the remaining 4283 persons registered in 

Stockholm County. 1939 responses were collected, corresponding to 45% of participants. 

Nonresponse was significantly more common in younger age groups, χ2 (4, 

N=4276)=132,29, p < 0.001 (seven missing values among respondents), and more common 

among men (61%) than women (48%), χ2 (1, N=4283)=77,91, p < 0.001. Of the 1939 

respondents, 434 stated that they had not been in a tsunami affected region. The remaining 

1505 individuals constituted the study group in all four papers. 
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The decision to collect data at 14 months post disaster was only partially a result of deliberate 

strategy. First, it was a consequence of practicalities, such as organisation of funding, 

production of the questionnaire, ordering the lists of research subjects, and the application for 

ethical approval. Secondly, it was decided to delay the mailing of the questionnaire until after 

the Christmas and New Years Holidays of 2005, so as not to have responses influenced by 

anniversary reactions (153). 

 

4.2.2 Comparison group in Study IV 
 
Approximately every four years a public health survey is undertaken for the adult (age 18-85) 

population of Stockholm County, which has approximately 1.9 million inhabitants. The 

purpose of the survey is to obtain information on trends regarding health conditions, 

morbidity, mortality and health-related customs in the county of Stockholm. We used 34707 

responses on the 2006 health survey, which had a response rate of 61% (10). The collection 

of population data was conducted by the Unit of Epidemiology in the Department of 

Community Medicine of Stockholm County Council.  

 

4.3 Outcome variables 
 
The questionnaire used for the study group was developed from a Norwegian original (92), 

and modified in collaboration with The Centre for Disaster Psychiatry and The Department 

of Medical Epidemiology and Biostatistics at, Karolinska Institutet (148). 

 

Psychological distress 

The General Health Questionnaire (GHQ) is a measurement tool for the detection of 

psychological distress in community and non-psychiatric settings, and exists in four versions 

of various lengths (81). The shortest version, comprising 12 items, was chosen due to its 

wide usage in studies of general populations (80), and it has also been recommended for the 

assessment of affected individuals after disaster (49). The reliability and validity of the GHQ 

is very thoroughly tested (247). Although the 12 item version of the scale has been shown to 

consist of more than one factor, it is recommended to be used as a one-dimensional measure 

(77).  
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The GHQ-12 contains questions pertaining to psychological health rated over the past few 

weeks, with each item scored 0 to 3. The higher the score, the more distressed the 

respondent. Responses were dichotomized in accordance with the constructors’ original 

instruction (81), whereby ratings of 0 or 1 were coded as “0” and ratings of 2 or 3 as “1,” 

giving a range of 0-12. The Cronbach´s alpha for the study group was 0.94.  

In Studies I, II and III, the response sums were dichotomized, with scores 0-2 coded as 0 and 

scores 3-12 coded as 1. The cut-off threshold between 2 and 3 has been used for many non-

clinical samples (80, 141). In Study IV the scale was treated as an ordinal variable in order to 

benefit more of the response distribution, which was skewed to the left (247). Due to an error 

in item no.7 (Have you recently been able to enjoy your normal day-to-day activities?) in the 

questionnaire used for the population survey, the scale was reduced to 11 items, resulting in a 

range of 0-11.  

 

Posttraumatic stress 

The Impact of Event Scale Revised (IES-R) (243) is composed of 22 items, and was 

developed from the original Impact of Event Scale (IES) (101), which up until 2004 had been 

the most widely used self-report instrument for stress response (241). The original IES 

consisted of 15 items and comprised the subscales intrusion and avoidance. To align the scale 

to the development of the diagnosis of PTSD, a third subscale tapping hyperarousal 

symptoms was added. The directions for the respondents were modified from asking about 

the frequency of symptoms to the degree of distress of symptoms. The scoring was also 

altered from a stepwise scoring algorithm that produced sums to a Likert scale. The 

psychometric properties of the IES-R have been presented (19, 52, 241) and its reliability and 

validity has been shown in a number of translated versions (e.g. 14, 18, 39, 57, 176). The 

Swedish translation has been used in prior studies (135, 182, 191), but is not formally 

validated. 

 

The IES-R contains three subscales corresponding to the three dimensions in the diagnostic 

criteria for PTSD in DSM-IV: intrusion (7 items); avoidance (8 items); and hyperarousal (7 

items), giving a range of 0-88. The degree of distress during the last week in response to a 

specific stressor is rated on a 5-point scale for each item, ranging from 0 = not at all to 4 = 

extremely. In this study, the stated stressor was the tsunami. The Cronbach´s alpha for the 

study group was 0.95.  
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There is no accepted cut-off point for the IES-R (241), since the instrument is not intended to 

be used for diagnostic purposes. Despite this, cut-off scores are often applied in research (e.g. 

14, 52, 126). In this work, the threshold in the analyses was set at the 75th percentile, which 

meant coding scores 0-32 as 0 and scores 33-88 as 1.  

The scale was chosen instead of diagnostic scales since the study population was not a 

clinical one.  

 

Suicidal ideation (Study II) 

Suicidal thoughts were investigated with a question from Paykel (184): Have you during the 

last 12 months thought of taking your life, even if you would not really do it?, with the 

response alternatives yes or no.  

 

Sick leave(Study IV) 

Sick leave or disability leave during the 12 months before answering the questionnaire was 

used as a proxy for function among respondents who were employed. In order to align the 

measure of sick leave in the study group with the comparison group, sick leave was 

dichotomised at more or less than 2 weeks during the last year.  

 

4.4 Explanatory variables 

4.4.1 Socio-demographic information 
 
Gender 

Female gender was used as reference in the analyses. 

Age 

Age was categorised into five groups: 16-24, 25-34, 35-44, 45-54, ≥55 years. 

In Study II the first age category comprised 18-24 years of age, in 

conformation with the Public Health Survey. The last category was used as 

reference in the analyses. 

Education 

The level of educational achievement was categorised into grade school (up to 9 years), high 

school (12 years), and university or college (>12 years). The last category was used as 

reference in the analyses. 
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Living arrangements 

Living arrangements were categorised into widowed, single with child(ren), single without 

child(ren), living with parents, and married or cohabiting. The last category was used as 

reference in the analyses. 

Employment status 

Studies I, II and III: full-time work before the tsunami (reference) versus all respondents not 

working full time before the tsunami. 

In Study IV categories had to be adjusted to items in the public health survey. Hence, three 

categories were used: not working (retirement, unemployment, disability leave, sick leave), 

working part-time, and working full-time, with the last category used as reference in the 

analyses. 

Children 

Company of children (<18 years) on the journey was recorded and used with dichotomisation 

between those who reported having had the company of children, with those who did not 

(reference). For the reference group in Study IV, it was registered whether or not there were 

children in the household.  

 

4.4.2 Severity of exposure 
 

The questionnaire contained four items related to the types of exposure to the disaster, such 

as whether the respondent was on the beach (including in the water) when the wave hit (item 

4.2), and whether the respondent experienced life threat (item 4.11), sustained severe 

physical injury (item 7.3), or suffered the loss of a significant person (item 2.1). Eight 

categories, hereafter called exposure groups, were created out of the possible combinations 

of items (Table 1): A. Presence on the beach and experience of life threat, injury and loss. B. 

Presence on the beach and experience of life threat and loss. C. Presence on the beach and 

experience of life threat and injury. D. Presence on the beach and experience of life threat. E. 

Experience of life threat. F. Presence on the beach. G. Experience of loss. H. The last 

category was constituted of all those who did not affirm any of the four exposure alternatives 

mentioned above, but it was notable that, in this category as well, many respondents had been 

exposed to stressful experiences during the disaster. This last category was used as reference 

in the analyses. 
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Table 1. Combinations of exposures in the different exposure groups 
 

 
 Number of 

respondents 
Life threat Presence on 

beach 
Bereavement Severe injury 

A 34     
B 105     
C 42     
D 268     
E 270     
F 199     
G 51     
H 536     
 
 

4.4.3 Life events (Study II) 
 
The questionnaire asked about the experience of negative life events before the age of 16, 

with a checklist resembling the format of The Life Event Checklist (82). Four indices were 

created from nine different items; the experience of accidents (two items: traffic accident or 

other accident; natural disaster), violence (two items: severe violence or abuse; war or 

terrorism), loss (three items: loss of parent, sibling, or other close relative) and interpersonal 

events (two items: serious conflict with relative; divorce or separation of parents), 

respectively. Responses were dichotomised, with no experience of any such life event coded 

as “0”, and any affirmative response within each index coded as “1”. The non-reporting of 

life events in each index was used as reference in the analyses. 

 

4.4.4 Support (Study III) 
 
Received support 
In the questionnaire, respondents were asked whether they had received support (item 10.8, 

See Table 2) either from private sources which were categorised as social support (six 

sources: accompanying family on the journey, other tsunami survivors, family members not 

in tsunami area, friends not in tsunami area, neighbours, workmates), resulting in 0-6 

alternatives, or from formalised support from semi/professional sources, which were 

categorised in the different indices a) support from somatic health care (hospitalised, disaster 
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health care centre, primary care), b) psychological care (social worker or psychologist in 

primary care, child- and adolescent psychiatry or adult psychiatry, private psychotherapist), 

c) support groups (organised by a hospital, or several non-governmental organisations), and 

d) support from insurance agencies (Social Insurance, or private insurance companies). For 

each index, formalised support was coded as “1” for a yes on any alternative in each index, 

and “0” for none. Formalised support ranged from a single visit to a disaster centre to 

scheduled visits with a psychotherapist over many months. 

 
Table 2.  
Item 10.8: “Have you received help or support from any of the following?” 
Item 10.9: “After returning home, what is your evaluation of the help you received?” 
 
Private sources: 
Accompanying family on the journey 
Other tsunami survivors 
Family members not present in the tsunami area 
Friends not present in the tsunami area 
Neighbours 
Co-workers 
 
Semi/professional sources: 
Hospital care 
Disaster health care centres 
General practitioner 
 
Psychological care: 
Psychologist/Social worker in Primary Care 
Adult psychiatry 
Child & adolescent psychiatry 
Private psychotherapy 
 
Support groups 
 
Insurance agencies: 
Social Insurance 
Private insurance companies  
 
 

Perceived support 

Respondents’ opinions of the received support explained above was recorded (item 10.9) and 

categorized with the following alternatives: very satisfied, satisfied, dissatisfied, and not 

applicable. For each respondent, satisfaction with support received was created as a fraction 

of support actually received. For example, with regard to social support, each respondent 
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could have received 6 different forms of support, and be satisfied with any one of these (0-6), 

thus giving a fraction of 0 to 6/6. For respondents who had received 5 different private 

sources of support, the fraction was from 0 to 5/5, et cetera. The variable was dichotomized 

into the values “1”, and “<1”, respectively, corresponding to “satisfied with received social 

support”, and “dissatisfied with some received social support”. This variable was then used 

as an explanatory variable in the statistical analysis. For the analyses containing 

dissatisfaction with social support, the variable was separated into dissatisfaction with none, 

one, or multiple forms of support. For the four types of formalised support, dissatisfaction 

with none, or any, form of support was used as an explanatory variable in separate analyses. 

The Crisis Support Scale (CSS) was constructed to measure social support quite soon after 

potentially traumatising events (111, 112). The instrument’s creators originally proposed that 

it would measure social support “actually received in a time of need” (109 p. 75). A later 

validation of the instrument concluded rather that it measured multi-factorial aspects of social 

support (59), nota bene that the scale in later studies almost exclusively has been used 

retrospectively (24, 59, 76), and not immediately following the disaster as was originally 

intended. It also showed the scale to be robust (59). The instrument contains seven items, 

with seven response alternatives ranging from never to always, with a higher score indicating 

a higher level of social support. The first six items are appraisals of current available 

support, while the seventh is a comprehensive appraisal of support received since the event, 

also called “satisfaction with support” by the scale’s creators (110). In a confirmatory factor 

analysis of our data by Varimax and Promax rotation, the scale consisted of two factors, 

numbers 1-5 and number seven. Item number six (Did people you expected to be supportive 

make you feel worse at any time after the disaster?) loaded on both factors and was analysed 

separately. Thus the scale was treated as consisting of three indices. A first index comprising 

items 1-5 resulted in a range of 5-35. The other two indices comprised only one item each 

with a range of 1-7.  

 

4.5 Statistical analysis 
 
Descriptive statistics were performed in order to form a basis for later analyses. Frequency 

tabulations and cross tabulations were used together with tabulations ordered specifically for 

the different exposure groups, separated with respect to gender. T-tests and chi-2-tests were 

applied. For correlations between main outcome measures, the following non-parametric 
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methods were applied since distributions were skewed: the Mann-Whitney test for 

independent samples, and the Wilcoxon matched pair test for dependent samples.  

 

In all four studies, logistic regression analyses were performed to determine odds ratios (OR) 

with 95% confidence interval (CI). SAS version 9.1.3 software (SAS Institute Onc, Cary, 

North Carolina) for Windows was used to calculate data. 

In Study I, models were created for the prediction of high score on GHQ and IES-R, 

beginning with all explanatory variables included. The fully adjusted models were optimised, 

and non-significant factors were not involved in these models. At each step in the variable 

selection procedure, the predictor that least contributed to the likelihood function was 

removed from the model (removal criterion: p>0.05). A manual backward elimination 

procedure was used in the first examination. Later the stability and uniqueness of the model 

was checked with automatic backward elimination and stepwise selection (removal criterion: 

p>0.05). The analyses were performed both with and without weighting for age and gender in 

order to compensate for potential selection bias due to nonresponse. The unweighted 

analyses produced only minor changes in outcome. In Study I, analyses were also performed 

with adjustment for family clusters since 28% of respondents had shared addresses. All 

potential two-way interactions were checked. The explanatory variables were tested for 

multi-collinearity. The final models were tested for influential observations. 

 

In Study II, models were created for the prediction of high scores on GHQ, IES-R, and 

suicidal ideation, beginning with all life event indices and also including other explanatory 

variables. At each step in the variable selection procedure, the predictor that least contributed 

to the likelihood function was removed from the model (removal criterion: p>0.05). A 

manual backward elimination procedure was used in the first examination. Later the stability 

and uniqueness of the model were checked with automatic backward elimination and 

stepwise selection (removal criterion: p>0.05). Gender and exposure were shown in Study I 

to be important variables, and were therefore retained in the final models for estimation of 

effect of life events. All potential two-way interactions were checked. The explanatory 

variables were tested for multi-collinearity. The final models were tested for influential 

observations.  
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In Study III, separate logistic regression analyses, with GHQ and IES-R as outcomes, were 

conducted with four predictor sets; reception of support from social support and from four 

different types of formalised support, satisfaction and dissatisfaction with the above-

mentioned support, respectively, and appraisal of support according to the two factors of 

CSS. Significant variables among potential risk factors were identified through analyses 

where all potential variables were included in the first model. All analysed models included 

the exposure of respondents as an index variable consisting of the eight different categories 

of exposure. 

 

In Study IV, a matching procedure was performed between respondents in the single 

exposure groups and the comparison group. Persons born after 1987 were excluded from the 

study group since the population survey only comprised individuals older than 18 years, 

leaving 1463 respondents for matching. The matchings were performed in 8 steps where the 

first matching was based on the following independent variables: gender, age group, 

educational level, status of living, having children (controls) or company of children on the 

journey (study group), employment, borough of residence, birth in Sweden, and a response to 

GHQ-12. The first matching resulted in 1023 respondents and 9936 controls. The remaining 

matchings were performed with less restriction since one matching variable was excluded for 

each step. In step two, the variable “employment” was excluded, resulting in an additional 

101 respondents and 744 controls. In step three the variable “birth in Sweden” was excluded, 

resulting in an additional 97 respondents and 1400 controls, totalling 1221 survivors and 12 

080 controls. Respondents and controls already matched under more restricted conditions 

were excluded from further matchings with less restricted conditions, which meant that 

matched respondents and controls formed a unit, a cluster, in which  no controls matched on 

less restricted conditions were permitted to be included. The 719 clusters varied in size, from 

one respondent and one control to 26 respondents and 296 controls. Later, only the first three 

matchings were used due to loss in precision when fewer variables were used as conditions in 

the matching process. In a later stage the data was divided into subsets according to exposure 

groups. The controls followed the respondents according to the respondents’ matching 

clusters. The matching procedure was performed with the programme package R, 

/http://www.r-project.org/ and the match function MatchIt, version 2.3-1, with exact 

matching (95). Logistic regression was performed with the matched groups, and this was 

then repeated with the matching variables acting as controlling variables. The rationale for 

this was: first, to eliminate possible imbalance that could have emerged through the matching 
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procedure, and secondly, to control for an existing association between these variables and 

the outcome variables. The results of the different analyses showed only minor shifts.  

 

In Study IV, GHQ was calculated as an ordinal measure, and logistic regression analyses 

were thus performed for proportional odds, with the matching cluster as a basic unit. First, an 

analysis with independent sample was performed in order to identify the independent 

variables that showed significance. These were then entered in an analysis for dependent 

sample. The odds for high score on the outcome variable GHQ-12 were modelled in the 

analyses. Separate analyses were performed for each exposure group. At each step in the 

variable selection procedure, the predictor that least contributed to the likelihood function 

was removed from the model (removal criterion: p>0.05). A manual backward elimination 

procedure was used in the first examination, and later the stability and uniqueness of the 

model were checked with automatic backward elimination and stepwise selection (removal 

criterion: p>0.05). 

 

Sick leave was analysed as a dichotomous variable with logistic regression in dependent 

sample. The fully adjusted models were optimised and non-significant factors were not 

included in these models. Separate analyses were performed for each exposure group. 

 

4.6 Ethical issues 
 
General considerations 

There are certain ethical issues pertaining to the collection of material from disaster 

survivors. However, literature dealing with this issue is incomplete (48, 64). It has been 

assumed that survivors are vulnerable and in need of protection from researchers, due to 

impaired capacity to provide voluntary or uncoerced informed consent to participation (130). 

The main risk that has been contemplated is that of emotional distress. Evidence has shown 

that negative emotions are experienced by at least some individuals during post trauma 

research. However, the issue is complicated. For example, even if individuals may be upset 

during participation, this does not imply that they regret having participated. The use of the 

term re-traumatization has been deemed irrelevant in disaster-research contexts (64). 

Arguments have also been put forward describing the benefits of participating in disaster 

research (157). Ultimately, it is important to make a risk-benefit analysis before approaching 

research subjects. 
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In a review of cost-benefit appraisals submitted by participants in trauma-focused research, it 

was concluded that most individuals make favourable cost-benefit appraisals. A subset 

reported strong negative emotions, but the majority of this subset did not regret or negatively 

evaluate the overall experience of participating (157). This has later been confirmed by an 

investigation of participant reactions to telephone-surveys after the World Trade Center 

disaster in New York 2001 (72). A minority were upset by the interview but only 1% (of 

5 774 persons) were still upset at the end of the interview, and 0.3% wanted assistance from a 

counsellor. Some categories of participants were more likely to find the survey emotionally 

upsetting (people with mental health symptoms, and those who lacked health resources).  

 

The present study 

In March 2006 an information letter was sent to adults and youths 16-18 years old. A special 

information letter was sent to the parents of the youths. 149 individuals declined participation 

by telephone or mail, explaining in most cases that they had not been in the disaster areas. A 

week later the questionnaire was sent to the remaining group. A reminder was sent to those 

not responding four weeks later. The research group decided not to send more than one 

reminder, arguing that it would be too importunate and could be emotionally upsetting, and 

thus would be unethical. In retrospect, this seems to have been over-cautious. For example, in 

more than 100 participant interviews performed by the research group, survivors have 

unanimously expressed appreciation for the opportunity to respond to the questionnaire, with 

the expectation that it may benefit future victims. 

The study was approved by the regional ethical committees of Uppsala and Stockholm. 
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5 RESULTS 
 
Response rates to individual questions varied from 92% for men on the questions on received 

support from other tsunami survivors, neighbours, and general practitioners, to 100% on 

several questions. On GHQ and IES-R, response rates varied between 95% and 98%. 99% of 

both men and women responded to the question of suicidal thoughts. 

 

5.1 Characteristics of the study population 
 
The study population consisted of 1505 persons, 638 (42%) men and 865 (58%) women (two 

persons had missing values on age), between 16-79 years old. The average age was 41.8, 

with 40.5 for women, and 43.6 for men. The participants were well educated, with 48% 

having more than 12 years of education, compared to 28% in Stockholm County and 22% in 

the general Swedish population in 2006 (4). Seventy-one percent of participants were 

married or cohabiting. The proportion of full-time employment was very high, and the rate of 

unemployment was only 1% before the tsunami. Thirty-five percent of participants had 

children with them on the journey, either children of their own, or grandchildren.  

 

5.2 Exposure to the disaster 
 
All participants were in areas affected by the tsunami of the 26th of December 2004. They 

were to varying degrees exposed to the disaster through severe injury (men 5%/women 5%), 

presence on the beach or in the water when the waves arrived (35%/40%), or through 

experiencing the situation as life threatening (40%/49%). Furthermore, it is notable that many 

in the  least exposed group (H) also reported other distressing experiences, such as 

encounters with victims searching for their loved ones (58%), or abandoned children (22%), 

or dead bodies or severely injured, although to a lesser degree than the other exposure 

groups. 

 

One hundred ninety individuals (13%) reported the loss of an important person. In exposure 

groups A and B, 47% of the 139 participants reported an extended family relationship to the 

lost person. In comparison, only 14 of the 51 respondents (27%) in exposure group G 

reported the lost person to be a family member. 
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5.3 Psychological distress and posttraumatic stress symptoms 
(Study I) 

 
Individuals belonging to the more severely exposed groups reported the highest levels on 

GHQ (exposure group A: 74%) and IES-R (exposure group A: 56%). Within all exposure 

groups, women were more likely than men to report scores above cut-offs for each measure, 

although these differences were not statistically significant.  

 
 
 
 
Figure 2. Percentages of respondents reporting ≥3 on GHQ according to exposure group 
and gender. 
 

 
 
 
 
Figure 3. Percentages of respondents reporting ≥33 on IES-R according to exposure group 
and gender. 
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In the logistic regression analyses with GHQ as outcome, the ORs for the following exposure 

groups differed from the reference group (H): the groups with multiple exposures (A, B, C; 

p<0.001), the groups reporting life threat and presence on the beach, and the groups reporting 

life threat only (D and E; p<0.05). With IES-R as outcome, results were parallel; groups A, 

B, C, D and E showed a difference from the reference group H (p<0.001) (Table 3 in article 

1). 

In the multivariate analyses, women showed significantly (p<0.001) higher risks for 

reporting above cut-offs for both outcome measures. 

 

For other covariates, age under 35 years, and single living, were associated with higher 

scores on GHQ, whereas educational level at maximum 12 years, and single living, were 

associated with higher scores in IES-R.  

 

In the case of IES-R, a significant (p<0.05) two-factor interaction was found between gender 

and education. Men with 10-12 years of education reported higher scores on IES-R, than 

either men with a maximum of nine years of school, or men with >12 years of education. 

 

The analyses presented in Study I were weighted for age and gender. Unweighted analyses 

produced only minor changes in outcomes, and are therefore not presented. 

 

The main findings of study I were the following: first, that those with multiple exposures 

reported the highest levels of psychological symptoms, and second, that the experience of life 

threat only, resulted in higher risks for psychological symptoms even 14 months after 

exposure. 

 

5.4 Life events before age 16 as a risk factor for psychological 
distress and posttraumatic stress (Study II) 

 
The descriptive statistics showed that 41% of all respondents reported at least one adverse 

life event before age 16, with numbers individually varying from zero to four. The most 

frequently reported life event before age 16 was divorce/separation of parents in the index 

interpersonal event. Six percent of respondents affirmed the experiences of violence or abuse 

before 16 years of age. 
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By index, interpersonal events were most commonly reported, followed by accidents. There 

were no gender differences in the distribution of life event indices in the group as a whole. 

However, the distribution of life event indices across different exposure groups and gender 

differed slightly, most notably in the three smallest groups. Correlations between life event 

indices were in general low, with the highest significant correlation coefficient 0.24 for the 

indices loss and interpersonal events for women. 

 

In the logistic regression analyses, high scores on GHQ were associated with the indices 

accidents (OR: 1.7, CI: 1.2-2.4), violence (OR: 2.3, CI: 1.4-3.7) and loss (OR: 1.6, CI: 1.1-

2.3). High scores on IES-R were associated with the indices violence (OR: 1.5, CI: 1.1-2.3), 

loss (OR: 1.8, CI: 1.1-3.1) and interpersonal events (OR: 1.4, CI: 1.0-2.0). Suicidal ideation 

was associated only with the index interpersonal events (OR: 1.7, CI: 1.1-2.5).  

For covariates, results on the outcomes GHQ and IES-R followed the results from Study I. 

Suicidal ideation was associated with female gender, age up to 44 years, single living or 

living with parents, and for the two most severely exposed groups. 

 

The main finding of study III was that, despite the powerful effect of the disaster experience, 

life events during childhood and adolescence did have an impact on psychological symptoms. 

5.5 Social and formalised support, and psychological distress and 
posttraumatic stress (Study III) 

 
Concerning the reception of support, descriptive statistics showed that 89% of women and 

78% of men affirmed at least one type of non-formalised support (social support). When it 

came to sources of formalised support, 32% of women and 28% of men had received support 

from somatic health care, 27% of women and 18% of men from psychological care, 18% of 

women and 13% of men from support groups, and 45% of women and 41 % of men from 

insurance agencies. 

Concerning the perception of received support, 82% of women and 85% of men reported 

satisfaction with all types of received social support. Corresponding figures for somatic 

health care were 77% for women and 80% for men, for psychological care 76% for women 

and 83% for men, for support groups 91% for women and 94% of men, and for insurance 

agencies 86% for both genders. 

Also according to CSS, respondents were as a group satisfied with current available support 

(CSS1-5), with a median total score of 27 for both men and women, . For satisfaction with 
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received support according to CSS7, the median score was 6 for both genders, and for CSS6 

the median was 2 for men and 3 for women. 

 

Reception of social support correlated only with IES-R (Spearman 0.15; p<0.0001). 

Reception of formalised support correlated with both outcomes for all different types of 

support, albeit weakly. See Table. The correlations show that individuals reporting scores 

above threshold on GHQ and IES-R were more likely to have received different types of 

formalised support. 

 
Table 3. Spearman correlations of the reception of types of formalised support with GHQ 
and IES-R. All correlations p<0.0001. 
 
 

 
 
 

Concerning dissatisfaction with social support, reported scores increased on both outcomes 

with the number of sources of social support reported as dissatisfying. Concerning 

dissatisfaction with the various types of support, there was a correlation between 

dissatisfaction with social support and GHQ (0.20) and IES-R (0.18) (both p<0.001).  

 

In the logistic regression analyses, high scores on the GHQ were negatively associated with 

satisfaction with all types of support within the indices social support, psychological care, 

and insurance agencies, and dissatisfaction with any type of support was used as a reference 

within each index. High scores on the IES-R were negatively associated with satisfaction 

with all types of support within the indices social support, somatic health care, and insurance 

agencies, and dissatisfaction with any type of support was used as a reference within each 

index (Table 3 in article 4). 

 

In the logistic regression analyses concerning dissatisfaction with support, the ORs for high 

scores on GHQ and IES-R were 7.8 (CI: 2.8-25.2, p<0.001) and 2.2 (CI: 0.8-6.0, n.s.) for 

dissatisfaction with multiple sources, and 2.4 (CI: 1.4-3.9, p<0.001) and 2.2 (CI: 1.3-3.9, 

p<0.001), respectively, for dissatisfaction with one source of social support. With regard to 
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formalised support, analyses of dissatisfaction did not provide any additional information 

compared with satisfaction, since dis/satisfaction was dichotomised for these support sources.  

 

In all models containing satisfaction and dissatisfaction as explaining variables, some 

background variables were also important for explaining the odds for symptoms. Following 

are a few of the most important of these variables. The variable exposure group was 

significant in all models, and gender in all but one (somatic care in GHQ). The variables 

educational achievement and company of children were significant for IES-R. Age and living 

arrangements were significant in both models containing social support, and predicted high 

scores on GHQ and IES-R.  

 

Concerning results for CSS, perceived available support at 14 months post disaster (CSS1-5) 

was correlated to dissatisfaction with social support (-0.15, p < 0.001) and somatic health 

care (-0.12, p < 0.05). Negative response on support (CSS6) was correlated to dissatisfaction 

with social support (0.24,p < 0.001), somatic health care (0.26, p < 00.1), psychological care 

(0.24,p < 0.001) and support from insurance agencies (0.16,p < 0.001). Levels of appraisal of 

the support received after the disaster (CSS7) were correlated to dissatisfaction with social 

support (-0.21, p < 0.001), somatic health care (-0.20, p < 0.001) and psychological care (-

0.14, p < 0.01). The correlations between the opinion of various types of support and CSS7 

were somewhat higher for dissatisfaction than for satisfaction (for example, for social 

support -0.21 versus 0.15). The correlation between CSS1-5 and CSS7 was 0.58 (p < 

0.0001). In the multivariate analysis, (table 4, article 3) levels of psychological distress and 

posttraumatic stress increased with lower levels of perceived available support at 14 months 

post disaster (CSS1-5), and lower levels of appraisal of the support received after the disaster 

(CSS7). In the logistic regression including CSS6, significances were found for both GHQ 

(OR 1.85; CI 1.44-2.38) and IES-R (OR 2.65; CI 2.02-3.49). Some background variables 

showed significance as well, most notably gender and types of exposure, particularly for 

those with multiple exposures. 

 

Study III’s main findings were that satisfaction with all received support within an index 

predicted a better psychological outcome, whereas dissatisfaction with at least one support 

source constituted a risk for psychological symptoms. Associations were found for 

formalised support, as well as social support. 
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5.6 Psychological distress and sick leave in the study group and 
the population of Stockholm (Study IV) 

 
In this study the analyses were restricted to respondents older than 18 years, which meant 

that 42 individuals were excluded from the study group.  

 

The descriptive statistics showed that in all exposure groups except the least exposed one 

(H), higher scores on the GHQ were reported when compared to the matched population 

controls. The number of those on sick leave for longer than two weeks during the last year 

was low in the study group as a whole, and was correlated with higher scores on the GHQ. 

 

The proportional OR estimates for high scores on GHQ in the various exposure groups 

showed that groups with multiple exposures (A, B, C), life threat and presence on the beach 

(D), and the sole exposure of life threat (E), had higher odds (ORs 12.54-1.50) compared to 

the matched population controls (at least p<0.01). The ORs of the other groups (F, G, H) for 

high scores on GHQ did not differ significantly from the matched population controls (Table 

2 in article 2).  

 

The OR estimates for sick leave longer than two weeks in the preceding year in the various 

exposure groups (Table 3 in article 2), showed that groups with multiple exposures (A, B, C) 

had higher ORs (14.68-5.78) compared to the matched population controls. The least 

exposed group (H) showed a lower OR (0.31, CI: 0.19-0.51, p<0.001) for sick leave. ORs for 

the other groups (D, E, F, G) did not significantly differ from ORs of the matched population 

controls.  

 

The main findings of Study IV were that the least exposed group reported less sick leave than 

the population sample, and that survivors who confirmed experiencing only one or two of the 

stated types of exposures reported similar levels of sick leave, but slightly increased 

psychological distress, compared to the population sample. 
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6 DISCUSSION 

6.1 General discussion 
 
This thesis spans the distress evoked by the experience of a disaster to the recovery from 

these stressful experiences. The following discussion will be held in relation to the theoretical 

model in Fig. 1. Therefore, this section first addresses exposure in the disaster context.   

 

6.1.1 Exposure 
 
Although prior studies have shown that, of various types of stressors, life threat and injury 

have the strongest and most durable consequences for psychological health, it has been 

difficult to isolate the relative impact of each exposure, especially since they often appear 

together. The findings of Study I showed that not only multiple exposures, but also life threat 

as a single exposure, predicted higher levels of psychological distress and posttraumatic 

stress. The results for the outcome measures GHQ and IES-R were to a large extent parallel 

for the different exposure types. The stability of the findings in the analyses for Study I were 

supported through later analyses with different types of explaining variables in Studies II and 

III, where the same basic variables showed significance for predicting the outcomes.  

 

Bereavement is an acknowledged risk factor for adverse health outcome following disaster 

(107, 125, 126, 160). Notably, in this study, bereavement alone did not predict any increase 

in risk for psychological distress or posttraumatic stress. In fact, this may be explained 

through the lower frequency of loss of a family member in this group, compared to the other 

two exposure groups comprising bereavement (see Fig.1). Also, fewer persons in this group 

were direct witnesses to atrocities when the waves arrived. In the other two groups of 

bereaved, all individuals experienced life threat and some severe injury, and their increased 

risk of psychological symptoms is well in accord with studies from other disasters (26). 

 

The reporting of exposures will be dependent on the time at which measurements are made. 

During the impact phase there is an immediate exposure to the experience of life threat and 

physical injury. Memories of the experiences during this phase are modified by what happens 

during later stages, in the form of secondary stressors and available support or lack of 

support. It is most likely that they are also influenced by the current level of distress. 

Longitudinal research has shown large inconsistencies in the reporting of potentially 
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traumatic events over time, for example in a Swiss community-based study (94). In a 

longitudinal study of Norwegian tsunami survivors, the reporting of life threat was amplified 

in survivors with persistent posttraumatic symptoms, in contrast to those whose symptoms 

decreased (90). Hence, in interpreting the reports on exposure, when collateral objective 

information is not available, we must take into consideration that symptom level, and 

experiences during the recovery and “back to life” phases of the disaster could influence the 

reporting, and therefore also may influence associations with outcomes.  

 

Methodologically, the most important contribution of Study I is the isolation of single 

exposures through a model of categorising exposures (see Fig. 1). First, the exposures that 

were reported as sole experiences by some participants were singled out. Thus, the items “life 

threat”, “presence on the beach” and “bereavement” were selected. The item “severe injury” 

was added but only appeared in conjunction with “presence on the beach” and “life threat”. 

An item enquiring about retention or loss of control when caught by the wave was found not 

to contribute information to the aforementioned and was therefore omitted. Further categories 

were then added with combinations of exposures, as a reflection of how individuals were 

actually affected. The categorisation enabled the analysis of the impact of exposure to be 

reduced to a single factor on subsequent psychological symptoms. This model for 

categorising exposures could probably be used in other trauma contexts.  

 

Although direct comparisons with other disaster studies are risky, a few relevant examples 

can be mentioned. Weisœth´s investigation of a factory explosion had some parallels to the 

present study (238). The entire exposed population was studied, and using a within-group 

design, exposure was categorised in a similar way, and secondary stressors were transient 

and less severe. Results showed that the posttraumatic stress reactions were for the most part 

short-lived except for the severely exposed group, and even so all individuals with post-

traumatic stress disorder were working two years after the disaster. A study that investigated 

exposure among civilian non-professionals was performed 10 to 22 months after a commuter 

train accident in London (204). Here the survivors were compared to a randomly selected 

group of commuters. In contrast to our study, results did not show any difference between the 

exposed group as a whole and the non-exposed control group on the GHQ. When different 

exposures within the study group were taken into account, the IES was sensitive to exposure. 
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Numerous disaster studies have shown the consequences of extreme exposure for later 

psychological health (142,160, 165). This study does not add to prior knowledge on this 

issue. However, there has been less focus on the larger group of moderately exposed, and 

prior studies have not sufficiently taken into consideration the differential effects of exposure 

for psychological outcomes. The value of Study I stems from highlighting the consequences 

of moderate disaster exposure.  

 

There is no disagreement that extremely affected survivors, or people showing severe 

responses, are in need of immediate help after the impact phase. Among the rest of survivors, 

many will respond with distress in the first phases of a disaster, but only a minority go on to 

eventually develop clinical disorders. The early responses, or symptoms, are not prognostic 

and cannot be used when considering which survivors should be offered later intervention. 

Screening of everyone affected is hardly an option in large scale disasters. However, it would 

be valuable to characterise subgroups that carry a heightened risk for prolonged distress, in 

order to increase the cost-benefit ratio of intervention. Such subgroups have been suggested 

to consist of those who, for example, suffered multiple losses, or those with a lack of social 

resources (234), or of individuals whose early symptoms do not improve (33). An 

implication of Study I may be that one additional factor that could be queried for is the 

experience of life threat during the impact phase.  

 

6.1.2 Risk factors, in particular life events 
 
In all studies in this thesis, a number of background factors were entered in the various 

analyses. These were gender, age, educational achievement and living arrangements. Each of 

these factors carries, to a certain extent, an established potential for ameliorating or 

aggravating the psychological consequences of disaster. In the analyses, irrespective of 

which independent variable was of main interest, results for these co-variables were 

consistent.  

 

Female gender and single living predicted a worse outcome on both measures respectively, in 

all analyses. This is a consistent finding in disaster research ((160, 165, 227). Consistent 

differences between findings were noted concerning age, where younger age was associated 

only with higher levels on GHQ, but not on IES-R, compared to age group 55 years or older. 

In addition, suicidal ideation was more common among the younger age groups in Study II. 
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This could be a reflection of differential psychological distress in different age groups in the 

population, rather than a consequence of the disaster. As has been noted above, the effect of 

age is influenced by other factors such as culture and socioeconomics. The case is different 

for education, in that lesser educational achievement was associated with IES-R. This is in 

accordance with prior studies showing a protective effect of education for posttraumatic 

stress symptoms (165).  

 

The only significant interaction between co-variables was gender – education (Study I); men 

with 10-12 years education had a higher OR for significant outcome on IES-R. This result 

was barely significant, and probably coincidental, since it is hard to explain why intermediate 

level of education should stand out. However, it is conceivable that education has a 

differentially protective effect on posttraumatic symptoms for men and women. Well-

educated men possibly have access to a tighter social network, and in cases of distress, may 

be more inclined to seek help. Besides, both of these factors are generally stronger in women. 

 

Of all the background factors, we had a special interest in looking at prior life events as 

demonstrated in Study II. The motivating force behind investigating life events among 

disaster survivors was to discover whether those with negative life events had an increased 

risk for psychological problems after the disaster.  

 

Prior studies have shown adult adverse health consequences of negative life events during 

childhood and adolescence, for a number of events, and for a number of psychological and 

physical outcomes (62, 118, 140, 192). Especially assaultive violence and sexual abuse have 

been shown to be deleterious (46, 54, 55, 118, 150). When childhood adversity is followed 

later in life by other potentially traumatic situations the risk for PTSD is increased (16, 30, 

32, 222). Study II confirmed that this mechanism was also relevant after the tsunami, and for 

other psychological outcomes. The analyses of the impact of negative life events during 

childhood and adolescence showed effects on psychological outcomes, despite the powerful 

impact of the tsunami experience. The effect, however, was small in comparison with the 

impact of the disaster exposure. 

 

There are many problems pertaining to the reliability of life event data when such is collected 

retrospectively. For example, respondents´ recollection of events may be unreliable or 
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subject to bias, as when negative recall is over-emphasized in depression (183), or items may 

be interpreted differently by different responders (53). 

 

There is also a lack of consistency when prior negative life events are reported over time. 

Recently, Hepp et al (94) published an interview study based on a sample from the general 

population in Switzerland, where the overall frequency of inconsistent reporting over two 

time-points six years apart was 64%. Notably, the reporting was more consistent among 

victims of assaultive and sexual violence, and among those with more PTSD symptoms.  

 

We had expected that particular events should have a particular effect on psychological 

outcomes; e.g. that prior accidents would be associated with posttraumatic stress through the 

experience of life threat during the tsunami. The lack of a differential effect may have been 

caused by the self-report technique which allows only rough queries, in contrast to interviews 

where responses can be interpreted and expounded. On the other hand, childhood adversities 

often occur in clusters, and the cumulative effect may be stronger and more non-specific than 

the particular effect on a particular outcome (11, 118). 

 

Lately, there has been an inflamed discussion regarding the demarcation line between life 

events and traumatic events (35). This is of utmost importance since the definition of PTSD 

requires the experience of the latter. Some have argued that even relatively minor events 

could result in posttraumatic symptoms in some individuals  (147). This should speak for 

probing for a broader array of event types, and also probably for measuring other outcomes 

than PTSD. 

 

A more general problem in life-event research has been the cultural bias towards US-based 

studies, since the prevalence of certain life events, primarily violence, is higher in the United 

States than in other Western societies (6, 94, 113, 116). The weight of other types of events 

may thus have been underrated in prior studies. 

 

An interesting issue is whether individuals who have experienced prior negative life events 

have a tendency towards accepting support after disaster. This study has not investigated that 

question, but the relatively low degree of association between prior life events and later 

psychological symptoms indicates that other factors are critical in this regard. However, 
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having knowledge of survivors´ prior experiences of negative life events could influence 

decisions regarding therapy at later stages. 

 

In the context of this thesis, Study II illustrates how predisaster factors influence 

psychological health after the disaster experience. The case of prior life events also illustrates 

that predisaster factors do influence later outcomes, but in the first postdisaster stages, levels 

of distress and peri-event related factors are more central for determining needs of survivors. 

 

6.1.3 Support 
 
The interest in the topic of support emanates from the potential to influence the course of 

recovery after disaster in a positive way. In other words, could support, and specifically 

formalised support, act to protect survivors from psychological symptoms in a wider time 

frame? A part of this question involves understanding how to best investigate and evaluate 

support. This was the topic of Study III. 

 

Research on support began in studies on general health, and lines of thought have been 

extrapolated to trauma and disaster. This has resulted in a problematic diversity of 

formulations of, and measures for, support. There is also terminological vagueness, 

especially concerning the term social support. Social support is often used, as in this thesis, to 

describe only private sources of support (e.g. 164), but sometimes includes professional 

sources of support (e.g. 186). Especially when discussing the possibility of intervention, there 

is a clear need for differentiation and specification in this area. In particular, there is a need to 

investigate formalised support. In this study we tried to remedy this by differentiating social 

support and formalised support. 

 

In Study III, the results of the analyses of different types of support and their reception 

showed that survivors who reported more psychological distress and posttraumatic stress also 

had received more support. These results are expected and in accordance with e.g. Wills 

(249). It would be absurd to conclude that support provoked symptoms. Conversely, we 

cannot claim that support has ameliorated symptoms. In order to do that a longitudinal design 

would have been necessary. According to the metastudies of Norris and her associates (160, 

165), the effects of received support have in general been inconsistent in prior disaster 

studies. In Brewin and colleagues’ metastudy of risk factors for PTSD for various trauma 
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types, lack of social support was the second strongest factor (34). In that study, distinction of 

different aspects of social support was not accounted for. Our results regarding received 

support are plausible, when considering that individuals with stronger psychological 

reactions tend to be the ones who get the most support (168, 249).  

 

The next step was to investigate to what extent respondents were satisfied or dissatisfied with 

the support they had received. In these analyses, a single item pertaining to satisfaction or 

dissatisfaction was analysed separately for the various forms of received social and 

formalised support. Results showed that satisfaction with all received support within an index 

predicted a better psychological outcome, and dissatisfaction with any received support was 

associated with psychological symptoms. For social support, dissatisfaction increased 

psychological distress as well as posttraumatic stress. For formalised support, results were 

more complex, but significances were found for either psychological distress or 

posttraumatic stress regarding somatic health care and psychological care, and for both 

outcomes regarding insurance agencies. Unfortunately, a grading of dissatisfaction was not 

possible due to the low numbers of completely dissatisfied persons. 

 

Carr, for example, found helpfulness of formalised support to be protective against 

psychological distress, but not against posttraumatic stress, six months and two years after an 

earthquake (43, 44). I believe, in this case, that such results speak against trying to interpret 

the differences between the two outcomes. The results demonstrate that the opinion of the 

received support, whether it was social or formalised support, had an impact on the 

psychological health of survivors.  

 

The findings were supported in the analyses with the global measure of perceived support in 

the CSS. Results showed that low levels of satisfaction with received support predicted more 

psychological distress and posttraumatic stress.  

 

The above is consistent with prior research where perceived support has generally been 

demonstrated to have a protective effect on the psychological health of trauma victims (34, 

179), and disaster survivors specifically (51, 65, 110, 154, 160, 164, 165).  

 

Willis and Shinar have pointed to a general problem of research into the effects of support 

(249). Since most people are satisfied with support, at least social support, measures tend to 
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be skewed to the right. The same applies to studies of received support in stressed 

populations since these individuals tend to activate a lot of support resources. This skew 

could reduce the sensitivity of either perceived or received support measures for detecting 

effects of an intervention. A further complication, illustrated by the case of debriefing as an 

intervention after trauma, is that there is no evident association between satisfaction with the 

intervention and less psychological symptoms or increased occupational function (42). 

 

Already at the outset, the various support variables showed very different capacities to 

influence outcomes, even within the social support index. For example, already in the impact 

phase of the disaster, social support was activated through tangible and sometimes life-saving 

help from family and peers. Support from the close family was then for most people active 

more or less continuously through all stages, unless broken through separation. Other types 

of social support, such as contacts with neighbours or colleagues may have been important 

only for a certain period of time.  

 

Formalised support was offered to survivors from the rescue phase and onwards (148). 

Especially when it comes to the emotional aspect of support in the rescue and recovery 

phases, it is important how and when survivors are approached and offered support, since this 

may influence their inclination to seek and accept later support or even therapy.  

 

Dissatisfaction with support can mean many things, as was demonstrated by interviews with 

tsunami survivors from Stockholm (104, 149). The person can experience not having been 

helped with symptoms or other problems, or was approached at the wrong time, e.g. when 

psychological reactions were at a more defensive stage, or when the person is more 

preoccupied with meeting more basic needs. Instead, survivors may have wanted to be 

actively approached at point in time when they did not have enough energy to seek out 

support. Offers may also have been vague, or ambivalent, or insensitive to the person’s 

needs, or in the wrong format, e.g. group meetings when individual contact would have been 

more acceptable (164, 85). This was reflected in the results on the negative response item in 

CSS, which correlated to dissatisfaction with both social and formalised support. 

 

Formalised support comprised everything from a single meeting at the primary health care 

centre to weekly sessions with a psychotherapist over the course of several months. The 

support measure did not take into account variations in frequency or the points in time of 



 

 64 

various types of support. With full awareness of the risk of lumping together such different 

variables, associations did emerge between psychological health and support. 

 

In Study III, satisfaction and dissatisfaction were measured through a single item. However, 

there are indications that dissatisfaction has a relatively stronger impact than satisfaction on 

health, in parallel with negative social interactions being more strongly related to PTSD than 

positive ones (12, 85, 259). Reasons for this may be that negative interactions diminish the 

ability of network members to respond to the needs of a person, or that the disappointment 

resulting from the rejection of potential supporters could be especially deleterious (12, 96, 

164). Moreover, it seems to be a basic psychological principle that bad phenomena indeed 

have greater power than good ones (17). The lesson for intervention would be that it is more 

important to eliminate “bad” support, than to increase “good” support.  

 

Disaster-stricken populations clearly differ with respect to relationships within the affected 

group. A distinctive feature of this study group was the large proportion of families. This 

may have biased results in several ways, e.g. by making responses more homogeneous or by 

improving options for mutual support, which would imply a buffering effect on symptoms. In 

order to account for this, analyses were performed adjusted for dependence.  

 

What does this add to prior research? 

The investigation of client satisfaction in disaster settings is a relatively new field of inquiry 

(105, 167), despite the fact that Carr and colleagues investigated this already ten years ago in 

relation to health (43, 44). Study III demonstrates that in disaster contexts, it is feasible to 

inquire for the opinion of satisfaction with support, both social and formalised support. 

Secondly, dissatisfaction with support can be an important indicator either that the support is 

inadequate, or that dissatisfied individuals are in need of more or other kinds of help and 

support.  

 

Crisis Support Scale 

The study gave rise to some reflections on CSS. The retrospective usage of the scale clearly 

shifts the purport of the items away from the disaster in present tense, thus reflecting less of 

received support and more of perceived support. We found retrospective usage to consist of 

three factors, the first being a reflection of actually available perceived support (items 1-5). 

According to Sarason, this would be more of a personality variable (201). The item 
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measuring negative response to support (item 6) is often counted with the first factor in 

reversed scoring. There are two arguments against such a procedure. First, one cannot 

assume that a negative item is automatically equally balanced by a positive item. 

Dissatisfaction indeed seems stronger than satisfaction. Secondly, in the two-factor analysis 

it loaded on both the other factors. We decided to analyse it as a separate factor and found 

that it was associated with both psychological distress and posttraumatic stress. The third 

factor (item 7) seems to measure overall satisfaction with received support. There were no 

interactions with gender. In contrast, in a study by Andrews, Brewin and Rose on victims of 

non-domestic violence, this item was found to be more important among women than men 

for the development of PTSD (12). This difference is perhaps explained by the nature of 

different exposures. 

 

In short, CSS is a complex instrument measuring multiple aspects of support. It may also 

behave differently within different trauma contexts. In contrast to this global instrument, our 

measures were directly associated with concrete sources of support. 

 

6.1.4 Recovery 
 
To be able to discuss courses of recovery, one should ideally have both predisaster data, and 

more than one postdisaster point of measurement (71, 172). The lack of data before the 

impact event meant that there was no way of knowing whether the symptoms reported arose 

after the event, or if they were merely a continuation of prior distress. In this way, studies 

lacking predisaster data have sometimes falsely attributed high rates of psychopathology to a 

disaster (174). The cross-sectional design of the study made it impossible to differentiate 

between those who responded with distress and then recovered, and those that were resilient 

from the beginning. In other words, the trajectories of recovery, and the impact of positive or 

negative factors on recovery up to the point of data collection, are difficult to illuminate 

within this design. This problem is common for many disaster studies. In the absence of such 

data, one option is to select a comparison group that resembles the study group as much as 

possible. One solution has been to select a whole community similar to the affected one (45, 

214). Another has been to recruit individuals in a similar situation to the affected people 

(204). In research on disasters affecting groups of veterans or workers, it has been possible to 

match participants on individual characteristics (e.g. 97). When non-professional groups are 

affected, the issue is more complex. To my knowledge, no one has been able to perform any 
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matching of groups for more than a few variables under these circumstances. The matching 

of the two groups in Study IV on as many as eight variables is exceptional. With all the 

above reservations in mind, it is now possible to discuss aspects of recovery on the basis of 

the studies in the thesis. 

 

With extreme stress, symptoms and dysfunction are expected to appear for almost everyone 

in the first postdisaster stages (172). In other words, resistance is an uncommon response in 

this group. This is reflected in our results in Study I where the majority of the most severely 

exposed in group A (see Fig. 1) were still symptomatic at 14 months, and in Study IV, where 

this group clearly had a higher risk for psychological distress and lower levels of functioning 

than the comparison group.  

 

Concerning the other two multiply exposed groups, B and C, only half of the participants 

were symptomatic at 14 months after the disaster (descriptive data Study I). In this category 

with severe but varying degrees of exposure, some survivors may have experienced only 

minimal dysfunction, implying a response of resistance. Others may have gone through 

strong emotional and behavioural responses, but at measurement 14 months after the disaster, 

these were settled, thus implying a course of resilience. Yet others were still symptomatic at 

14 months. The number of those in this last category whose symptoms will eventually be 

resolved, implying a course of recovery, can only be answered by a longitudinal follow-up.  

 

In the groups reporting life threat only, including those present on the beach (groups D and 

E), almost a third of participants were symptomatic at 14 months (descriptive data Study I), 

implying a significantly higher risk for symptoms than the comparison group. However, 

when occupational function was analysed, no differences appeared in comparison to the 

population. This incongruence between symptom reporting and functional level points to 

another dimension of understanding recovery processes. Survivors may be functioning well 

in one domain (e.g. as a parent) while simultaneously suffering from depression or 

posttraumatic symptoms (209). It is conceivable that success in one domain (e.g., return to 

work) may lead to more positive self-appraisal and thereby contribute to a better general 

outcome (209). This also concerns the clinical relevance of registered symptoms (211). It 

may be that many simply express transient responses that are not necessarily accompanied by 

dysfunction, and therefore do not imply a negative prognosis. In that case, intervention need 

not be a choice. On the other hand, among those who are symptomatic and not dysfunctional, 
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a vulnerability for subsequent negative events is conceivable. Altogether, we know too little 

about symptom expression and functional impairment in the context of recovery. To improve 

this, various domains of psychological symptoms and performance need to be assessed 

independently, and repeatedly. 

 

For the least exposed group it is possible to benefit from Heir’s and Weisœth’s study on 

Norwegian tsunami survivors (92). They found that witnessing many dead bodies, or 

abandoned children, which were common experiences in our least exposed group, predicted 

psychological distress six months after the disaster. In Study IV, at 14 months, the level of 

psychological distress in this group was indistinguishable from the population. This points to 

an expected course of recovery for a part of this group during the second half of the year after 

the tsunami. This group also had a significantly higher occupational function in comparison 

to the population, which points to resilience as common for moderately exposed survivors. 

People perhaps valued their ability to work, and the social connectedness it brings, especially 

in light of the fresh memories of having survived the tsunami. Some individuals may also 

have achieved a good performance in the work domain, despite experiencing emotional 

problems (209). People who are exposed to greater perceived threat and harm generally 

report higher levels of growth (132). However, the relation between the level of adversity and 

growth seems not to be a linear one, since there are reports that benefits are stronger at 

intermediate levels of exposure (66, 128, 202). The findings in the present study would 

concur with this curvi-linear relationship between traumatic exposure and psychological 

benefits. 

 

All together, with the exception of the most exposed individuals, the majority of survivors 

seemed to fare reasonably well 14 months after the disaster. For most of those who still 

showed symptoms, it is, following Shalev, reasonable to presume that these symptoms are 

adaptive, rather than signs of future psychopathology, provided the absence of specific 

pathogenic factors (208). For this majority, stress-management is the preferred approach 

from the part of helpers. For a minority, treatment of symptoms will be necessary. 
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6.2 Methodological Issues 

6.2.1 The study group 
 
In natural disasters, the population affected is normally extant (centripetal disasters). In 

contrast, the participants in this study were at the site temporarily as holidaymakers, they 

were abruptly exposed to the tsunami, and then quickly evacuated (centrifugal disasters). In 

this regard, the study group more resembled survivors of transportation accidents, where 

people coming together temporarily are dispersed after the event. Importantly, in contrast to 

the situation for the residents around the Indian Ocean, there was only limited destructive 

impact of the disaster on human networks, income sources, and infrastructure for the study 

group. This group was also, not only on a global scale, but also in a Swedish context, 

socioeconomically privileged. These circumstances reduced the need for having to adjust for 

these factors, which usually act as strong confounders in centripetal disasters. For these 

reasons, this study came close to a quasi-natural experiment.   

 

It is important to discuss the representativeness of the study group. The group was not 

sampled but consisted of practically all travellers registered upon arrival from Southeast Asia 

within a certain time frame. A few survivors were lost since they managed to arrive before 

the 27th of December 2004 when registration commenced. The same is true for those 

survivors who arrived after the 15th of January 2005 when registration was discontinued. 

From the total group, 55% were lost due to non-response. Is this a serious obstacle to the 

group being representative? Although the response rate may seem low, it is comparable to or 

higher than in other disaster studies, including tsunami studies made in other European 

countries (6, 86, 92, 123). Secondly, since location of departure was not registered, the police 

registration lists contained large numbers of people who returned from other parts of 

Southeast Asia, and a number of these individuals responded to the questionnaire. It is 

reasonable to assume that non-response was more common in this group with no direct 

experience of the disaster.  

 

In trauma research, it has been speculated that more symptomatic individuals may be less 

inclined to participate, the reason being the tendency to avoid reminders, as a part of PTSD 

(161). On the other hand, there are indications that trauma survivors in many instances want 

to contribute for the benefit of others. Weisæth’s group approached nonparticipants to the 

Norwegian counterpart of the present study, and compared them to those who did respond 
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(103). They found that posttraumatic stress symptoms were positively associated with 

participation, and that the most important reasons for not participating were lack of interest 

or time (39%), and lack of relevant experiences (32%). Notably, more women (22%) than 

men (10%) among non-responders found the study too personal or emotionally disturbing. 

Nota bene that emotional reactions to the questionnaire were presumably of more importance 

at 6 months, the time-point of the Norwegian investigation, than our time-point 14 months. In 

summary, although there are no strong indications that non-response influenced the main 

outcomes, when so, the reporting of psychological symptoms may have been exaggerated. 

This would support the findings of relative resilience in Study IV. 

 

Selection bias occurs if responders differ from those not responding on key variables. This is 

often a large problem in studies of disasters, since participants seldom can be recruited before 

the study event. In this case, non-response was more common among men, and younger age 

groups, which is the rule in population research (75, 84, 168). To partly compensate for this, 

we performed a weighting of respondents on these two factors. Unweighted results differed 

slightly from weighted results for GHQ: with weighting, the levels of significance were 

changed in some cases, but only one age group (35-44) showed significance in the 

unweighted analysis and lost it in the weighted analysis. In the opposite direction, the two 

exposure groups “life threat” and “life threat and beach”, showed significance only with 

weighting. For IES there were only some minor changes in significance levels. Unfortunately 

we had no information on other factors in the non-response group (84).  

 

Within the study group, there were no systematic differences in background variables 

between different exposure groups. In disaster contexts, information on exposure and 

posttraumatic symptoms is particularly important for the issue of selection bias. This is a 

problem, since one must often draw samples, which can consist of a diversity of individuals 

from large geographic areas. Consequently, the study group in the present work was confined 

to those who reported having been in the disaster area at the time of the wave, and were thus 

exposed to some degree..  

 

Against the generalisability of findings speaks the fact that the study group, and consequently 

the matched comparison group in Study IV, were to a large extent born in Sweden. This does 

not reflect the true composition of the population of Sweden today, and this may have 
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consequences on psychological health after severe incidents, since the Swedish-born have 

been exposed to violence and war to a lesser extent /368/.  

 

6.2.2 Time point of measurement 
 
The time point of measurement should be determined by the questions one wants to answer. 

In this study the main issues were the impact of exposure on one hand, and the importance of 

support on the other, with regard to psychological symptoms. 

When collecting data too early following an event, reporting will be influenced to a large 

extent by acute responses that have low predictive value on later dysfunction or 

psychopathology. On the other hand, data on initial responses are more accurate when 

collected early, and the reporting of various kinds of information has been found to be 

inconsistent upon repeated questioning (90, 174). For most survivors, distress and symptoms 

begin to fade during the rescue phase, and when data is collected later than the recovery 

phase, the majority will not report much disaster related distress. If any inferences on the 

mechanisms of recovery are to be made, with the limitations of a cross-sectional design, 

measurements must be undertaken somewhere between these two points. Although the time-

point of data collection at 14 months post disaster was dictated more by practical 

circumstances than by intention, it falls in the accurate time-frame for the purposes of the 

study.  

 

6.2.3 Measures 
 
When selecting measures for mental health, some issues are particularly important to 

consider. Interviews are needed to make full diagnostic assessments. With a group of the 

present size, this is hardly feasible. Moreover, since the primary outcomes of this study are 

the responses of a large group of civil non-patients, which does not imply an expectation to 

find a high prevalence of psychiatric disorders, non-diagnostic symptom checklists should be 

sufficient. Such checklists are also much easier to apply.  

 

Until recently, the interest in disaster studies has to a very large extent focused on PTSD as 

an outcome (160). Although a minority do develop PTSD, and are in need of psychiatry, an 

exaggerated focus on this condition tends to give inordinate attention to psychopathology, 

which in turn distorts the view of what most survivors need in the aftermath of disasters. 
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Therefore, the GHQ as outcome in the study is important. On afterthought, other non-

psychiatric measures could have been of interest when considering the needs of survivors. 

For example, more elaborate measures of psychosocial function, or concerning independent 

variables, coping or self-efficacy instruments could have added to the understanding of 

distress and recovery.  

 

GHQ 

The GHQ, which is widely used in disaster studies, was chosen with the intention to capture 

general psychological symptoms, and the 12-item version was selected since this was used in 

the population survey that served as comparison. Besides, it is very easy to administrate. A 

problem with this kind of scale in investigations of nonpatient-populations is that data is 

strongly skewed to the left. With the recommended cut-off point, data was dichotomised at 

the 75th percentile. This means that, with a dichotomisation, in order to perform logistic 

regression, information is invariably lost. To compensate for this, GHQ was treated as an 

ordinal variable in Study IV. One would expect this to have an attenuating effect on results 

(34), but significances in the exposure groups were essentially unchanged, which 

demonstrates the robustness of data. 

 

IES  

The IES-R is composed of three subscales, corresponding to the three dimensions of the 

diagnosis of PTSD in DSM-IV. It is possible to use IES-R either with the sum of the three 

subscales, or with these three as separate outcomes. In the literature, the instrument has been 

proposed to consist of different numbers of factors (14, 19, 39, 231). Just as with the original 

IES (101), there has been a discussion as to whether the subscales differentiate less well in 

survivors with lower symptom levels, which means that in these instances the instrument 

should rather be used with the subscales summated (52). In the case of this work, it is an 

argument in favour of summation. Initial analyses were performed with subscales, but later 

on, summated scores were computed, since it was judged that the additional information 

given by separate analyses for the subscales was negligible. 

 

As for GHQ, data for IES-R are strongly skewed. For IES-R, there is no commonly accepted 

cut-off, since the scale is not intended to be used for diagnostic purposes. In the case of this 

study, we chose to dichotomise to avoid having to use different statistical methods for our 

psychological outcome measures. The choice of the 75th percentile as threshold was actually 
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quite arbitrary but is commonly used, and landed the cut-off at 32/33, which was on level 

with other studies (14, 52). 

 

Suicidal ideation 

One item from Paykel’s suicidal scale (184) was used to query for suicidal ideation. 

Unfortunately, in this item, suicidal ideation was set at a lower level than the suicidal 

question in the population survey, which precluded a comparison in Study IV.  

  

Sick leave  

A problem with many trauma studies is that functional limitations are not clearly 

differentiated from symptom reporting. Also, it is often not taken into consideration that the 

impairment of function criterion of PTSD is not included in versions of DSM prior to DSM-

IV (2, 3). In the two large reviews of disaster studies of 2002 and  2006 by Norris et al (160, 

165) impairment is used interchangeably with symptom level, although outcomes related to 

function are discussed (e.g. as psychosocial resource loss), and studies with DSM-III and 

DSM-IV-criteria are not separately discussed. This is an important issue, especially when 

data is collected through questionnaires, since the meaning of psychological distress in the 

absence of impaired functioning is intriguing (74). Indeed, in many population studies as 

well as in some disaster studies, functional limitations are explicitly addressed (84).  

 

Since the issue of functional limitation after disaster is a neglected area of study, we decided 

to use sick leave as a proxy for function. Admittedly, this is a crude, although global, 

measure, and a measure only of occupational function. Preferably, measures of social 

participation and forms of activity performance should have been applied. 

 

6.2.4 General strengths and weaknesses 
 
Strengths 

 

The first major strength of this study was the large size and composition of the study group. 

In studies of centrifugal disasters, which in this case are most relevant for comparison, study 

groups tend to be smaller. Conversely, in studies of natural disasters, sampled study groups 

can be large, but exposure is often not clearly demarcated. In contrast, this study group was 

not sampled, and the whole group was exposed to some extent. Furthermore, the study group 
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probably had low rates of psychopathology before the disaster, and the impact of secondary 

stressors due to the disaster was limited, which reduced the need for control of these potential 

confounders. Results were only marginally modified by weighting and by adjustment for 

family clusters. This compensated partly for the limits posed by the cross-sectional design, 

and made findings more robust and generalizable. 

 

The second major strength was that the study took into account the impact of the diversity of 

individual disaster exposure. The categorisation of different exposures, and the control for 

these in the analyses, enabled the investigation of the impact of single exposures. There were 

no important differences in background data between exposure groups. With the exception of 

Study IV, analyses were performed with a within-group design, with the least exposed group 

as a reference. In this group as well, many individuals were exposed to distressing 

encounters, which Heir and Weisœth (92) showed implied increased risks for symptoms at 

six months after the tsunami. This would imply that the elevated “risks” for symptoms 

among exposed were not exaggerated. 

 

A third strength was the comparison with a matched population sample in Study IV, which 

made findings more robust and generalizable, in addition to illuminating the process of 

recovery, even with the cross-sectional design of the study. 

 

A further strength was that data was shown to be robust since outcomes for the main 

variables were only marginally changed through a large number of analyses with different 

co-variables. The outcome instruments are widely used and well-validated (although 

formally not in the Swedish versions). 

 

Other specific strengths were, in Study IV, the usage of GHQ as an ordinal scale, and the 

control for borough of residence and birth in Sweden, which are indicators of social 

economic status. 

 

Limitations 

Most of the limitations have already been touched upon. However, some general comments 

have to be made. On a general level, it is worth pointing out that the sole reliance on 

quantitative methods sets limits to the understanding of health aspects of disaster, and the 

prevention of adverse consequences. To elucidate other important dimensions, quantitative 
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research should be supplemented with qualitative methods. This point became evident in this 

thesis particularly for the issue of support. 

 

An obvious limitation which follows from the cross-sectional design of the study is that it is 

not possible to make any inferences on causality between factors. 
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7 Conclusion 
 
The present study demonstrates the possibility to differentiate exposures into combinations of 

single exposures and isolated single exposures. First, in agreement with prior research, it 

confirmed the impact of severe and multiple exposure during disaster for subsequent 

psychological health. More importantly, it highlighted the impact of single exposure factors, 

notably the experience of life threat, for the larger group of victims who were moderately 

exposed. It confirmed that the prior established gender difference in psychological responses 

after disaster is also valid when the exposure is identical for both genders. In addition, it 

showed that occupational function may be maintained despite psychological symptoms. As 

an example of the impact of pre-disaster factors, prior experience of adverse life events 

during childhood and adolescence was shown to have an influence on psychological health, 

despite the powerful effect of the disaster. A key element of the study was that it 

differentiated social and formalised support, and showed that survivors with more symptoms 

received the most support after the tsunami. Also, perceived social support, measured as 

satisfaction with received support, predicted levels of psychological symptoms. Furthermore, 

the thesis illuminated the issue of dissatisfaction with support, and pointed to the importance 

of eliminating unsatisfying support, rather than focusing solely on increasing good support. 

Finally, despite the cross-sectional design, the comparison with a matched group from the 

general population enabled a discussion of different courses of recovery after the disaster. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 76 

8 Implications for intervention 
 
Following disasters, many of those affected respond with strong emotions, and go through a 

period of turmoil. Over time, the majority of individuals return to their previous levels of 

functioning, without suffering much despite horrific experiences. A recent problem in the 

discussion on intervention after trauma has been an ambivalence regarding what can be done 

for survivors without interfering in the natural recovery process. Since the debriefing debate, 

a very cautious attitude has prevailed towards early intervention, as illustrated by the 

homepage of NCPTSD. An obvious reason for this has been the former dominance of a 

pathologizing perspective. Another has been the trend to standardise guidelines for 

intervention (208), leading to measures such as the recent formulation of “a strong consensus 

against early application of formal intervention universally for all” (23). What then can be 

done for survivors of disasters? In the rescue and recovery phases, all survivors should be 

approached with tact and respect for individual psychological responses, based on a 

knowledge of crisis theory. For most individuals, when these encounters are professional and 

positively charged, this is sufficient, provided the existence of adequate social support. For 

people who have been heavily exposed to atrocities, or who have suffered multiple losses, 

formalised support and help are most often needed even when social support is strong. For 

those who display pronounced or persistent signs of distress, or lack sources of support, 

formalised support and help should be offered.  

 

Turning to the more specific implications of this study: First, following disasters, affected 

individuals could be asked what they have been through. If they report experiences involving 

life threat, they could at a later point in time be approached by outreach programmes and be 

screened for symptoms and needs. This does not affect those at the extreme end of exposure, 

since survivors with higher levels of distress, or those with multiple losses, should already 

have been offered help and support at earlier stages. When survivors are questioned, 

measures of symptoms and dysfunction should be supplemented with measures of positive 

experiences and performance. Also, investigating survivors’ opinions of support should be 

standard after disasters. Support reported as unsatisfying should be pinpointed and 

scrutinized, and individuals dissatisfied with support should be approached and offered 

alternative support from other sources or in other formats. 
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9 Future research 
 
On the basis of this thesis, it is possible to envision further research in several directions on 

the recovery processes of people who have gone through disastrous events.  

 

Studies like the present one should be conducted within a longitudinal framework. For 

example, Adams and colleagues found that exposure during the World Trade Center Disaster 

predicted lower psychological well-being one year after the event (8). In a second wave of 

data two years after the disaster, exposure was no longer significant as a predictor of 

psychological well-being (9). The authors speculate that this has to do with the richness of 

resources in a country like the US, in contrast to many less developed regions of the world. 

However, in their study they did not look differentially at various types of exposure. An 

important corroboration of the present work would be to see if the differential impact of 

exposure on psychological health remains in follow-up measurements of the study group.  

A longitudinal design is also necessary for the illumination of the process of recovery. 

Specifically, changes in symptoms and in functional domains should be followed. A more 

general point to make is that the study of recovery and resilience should not be limited to 

negative or pathological phenomena (209). Since the effects of exposure to adverse events 

are not only negative, instruments should be bi-directional. 

 

Studies with qualitative data are needed (180). Especially concerning the design of support 

after trauma, research must take into account the complexity of this field. Support must be 

conceived of as dynamic, i.e. appearing and changing in the context of time. It is also an 

interactive process. It starts with the needs of a person, but is highly influenced by how the 

person is approached, a position or process described by the Swedish word bemötande, 

which curiously seems to lack a precise English translation. The dimensions of social support 

described earlier must be customised to formalised support, and in this process qualitative 

research is clearly needed to clarify the meanings attributed to various conceptualisations.  

 

Studies on intervention after trauma have become more common in recent years (see 133 for 

an overview). However, this has almost exclusively focused on survivors with severe 

symptoms. On the whole, there is a paucity of studies specifically on intervention after 

disasters, and research on how to approach the great majority of survivors with the intention 

of preventing severe consequences is only just emerging (195). In relation to the present 



 

 78 

work, issues on the associations between social support and formalised support, and 

satisfaction with various support types, should be investigated in an intervention framework. 

Adjacent issues include the organisation of support and help – an area of increasing attention 

in disaster mental health literature (1, 195). 

 

In this thesis, the study group was exclusively from one city region. The Stockholm County 

Council has a well-organised disaster preparedness system, including medical and 

psychological resources, and a close collaboration with social resources through the 

municipality (148). Therefore, the types of available formal support were similar for the 

entire group. A comparison with the survivors from other regions of Sweden could shed light 

on how this major city aspect may have influenced the courses of recovery. It may also give 

new insights into the role of social and formalised support for recovery. 

 

The reporting of somatic signs (255), and subjective symptoms (165, 202) even in the 

absence of severe injury, is increased following disasters. A future study should include 

measures for physical symptoms. 

 

There are some gender issues that are particularly interesting in relation to this work. For 

example, do women and men differ in their responses during the impact phase, and if so what 

consequences does this have in the long run? Other questions are whether the needs of 

women and men are paid attention to differentially, and whether women and men would 

benefit from different forms of support. 

 

Finally, although the entire work in this thesis was approached and interpreted from a 

psychological level, this does not exclude a biological perspective, which became most 

apparent in Study II. The experience of adverse events early in life gives rise to brain-

physiological changes, which have an impact on the susceptibility for psychological 

symptoms after a disaster. However, the collection of biological specimens or application of 

brain imaging techniques are difficult in disaster contexts. Instead, the biological input to 

disaster studies comes largely from the partly overlapping field of PTSD research. It is 

unclear how valuable that knowledge may be since, unfortunately, data from these studies is 

almost exclusively collected from patient groups, and not from populations similar to those 

struck by disasters. Since the collecting of specimen from disaster victims will continue to be 
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a challenge, an option could be to study psychological and biological facets in accident 

victims. 
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11 Sammanfattning på svenska 
 
Upplevelsen av en katastrof kommer hos nästan alla som drabbas att utlösa en krisreaktion, 

bestående av psykiska reaktioner och beteenden. För de flesta är reaktionen övergående och 

bara en mindre andel får bestående psykiska besvär. Forskningen har visat att vissa faktorer 

som har direkt med katastrofen att göra, såsom upplevelsen av hot till livet, fysisk skada och 

förlust av närstående, medför en högre risk för senare ohälsa. Det har emellertid varit svårt att 

värdera betydelsen av enskilda faktorer eftersom dessa oftast förekommer tillsammans i olika 

kombinationer. Det är dessutom försvårande att varje katastrof är unik. Betydelsen av olika 

bakgrundsfaktorer för psykisk ohälsa efter katastrofupplevelser är till stor del klarlagd och i 

huvudsak gemensam med den som gäller för psykisk ohälsa generellt. Däremot har betydelsen 

av negativa upplevelser under uppväxten för ohälsa efter katastrof inte belysts tidigare.  

 

Vid naturkatastrofer påverkas drabbade ofta under lång tid av den förstörelse som katastrofen 

medfört. Tsunamikastrofen 2004 innebar en unik möjlighet att studera en grupp drabbade som 

kunde återvända till i huvudsak intakta relationer och bibehållen försörjning, boende och 

infrastruktur. Det gjorde det möjligt att särskilt belysa enskilda faktorers betydelse för senare 

ohälsa samt att studera återhämtningen för andra grupper än de mest extremt drabbade.  

 

Frågan om intervention för drabbade efter katastrofer har diskuterats intensivt på senare tid 

och på sina håll lett till en återhållsam inställning till rekommendationer om erbjudanden om 

stöd och hjälp. Det är visat att socialt stöd, särskilt om det av drabbade upplevs som 

tillgängligt, är gynnsamt för återhämtningen efter en katastrof. Vad gäller formaliserat stöd 

återstår många frågor att utforska. 

 

Det övergripande syftet med avhandlingen var att undersöka en naturkatastrofs inverkan på 

den psykiska hälsan hos de överlevande, med särskilt beaktande av olika typer av exponering 

för katastrofen, riskfaktorer och socialt stöd för återhämtningen. 

 

Studien byggde på en enkät insamlad 14 månader efter tsunamin. Denna besvarades av 1505 

personer över 16 år boende i Stockholm, vilka hade befunnit sig i det drabbade området under 

katastrofen. Olika exponeringar under katastrofen (livshot, allvarlig fysisk skada, förlust och 

vistelse på stranden/i vattnet när vågorna kom) kategoriserades och kontrollerades för i alla 

analyser vilket även gällde för ett antal bakgrundsfaktorer. I delarbete IV användes också data 
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från personer som besvarat Folkhälsoenkäten 2006 för Stockholms län. Dessa matchades med 

tsunamidrabbade avseende åtta variabler. Huvudutfall i alla fyra delarbeten var psykiska 

besvär i form av allmän psykisk ohälsa och posttraumatiska stressymtom, mätta med två 

validerade instrument. Som utfall i delarbete II användes också självmordstankar, och i 

delarbete IV sjukskrivning.  

 

Resultaten visade att personer som upplevt kombinationer av flera exponeringar under 

katastrofen rapporterade mest besvär. Delarbete I visade också att de som enbart upplevt hot 

till livet hade en högre benägenhet att rapportera psykiska besvär. Som exempel på 

bakgrundfaktorers betydelse visade delarbete II ett samband mellan negativa upplevelser 

under uppväxten och psykisk ohälsa efter katastrofen trots exponeringens starka 

genomslagskraft. I delarbete III gjordes en kategorisering av erhållet stöd i index som socialt 

stöd, respektive stöd från olika formaliserade stödkällor (kroppssjukvård och psykisk 

sjukvård/behandling, stödgrupper, försäkringsinstanser). Bland personer som rapporterade 

tillfredsställelse med alla stödkällor inom ett index var andelen med psykisk ohälsa lägre, 

medan bland dem som rapporterade missnöje med något av stöden var andelen med psykisk 

ohälsa högre. Dessa samband gällde för såväl socialt stöd som det formaliserade stödet. 

Delarbete IV som jämförde den katastrofdrabbade gruppen med ett befolkningsurval visade 

som förväntat att de värst drabbade hade högre benägenhet för psykisk ohälsa än 

befolkningen. Vidare att drabbade som upplevt en eller två av de efterfrågade exponeringarna 

hade något ökad benägenhet för psykisk ohälsa jämfört med befolkningen medan nivån av 

sjukskrivning inte gick att skilja åt mellan de två grupperna. Den minst exponerade gruppen 

hade klart lägre sannolikhet för sjukskrivning under det sista året i jämförelse med 

befolkningsgruppen.  

 

Slutsatser som kan dras av avhandlingen är att de flesta katastrofdrabbade kan förväntas klara 

sig bra på sikt vad gäller den psykiska hälsan med det stöd som närstående kan ge. Detta 

under förutsättning att katastrofens nedbrytande verkan på infrastruktur, försörjning och 

relationer är begränsad och att bemötandet efteråt från samhälle och sjukvård kännetecknas av 

kunskap om riskfaktorer, krisreaktioner och adekvat krisstöd. De personer som vid katastrofer 

drabbas av exceptionellt svåra upplevelser och/eller av flera förluster behöver följas upp och 

erbjudas stödjande insatser utöver närståendes stöd, även om det sistnämnda är gott.  
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Avhandlingen pekar på nödvändigheten av att som en del av sjukvårdens bemötande av 

katastrofdrabbade fråga dessa vad de varit med om. Om det framkommer upplevelser av 

livshot finns enligt denna studie en ökad risk för psykisk ohälsa. Dessa personer bör därför i 

ett senare skede sökas upp för att screenas för psykisk ohälsa och återstående behov. Vid 

kontakten med drabbade bör man i tillägg till frågor om psykiska reaktioner också undersöka 

funktionsnivå. Avhandlingen har dessutom visat betydelsen av drabbades värdering av den 

hjälp och det stöd man fått för den senare psykiska hälsan. I bemötandet av drabbade bör 

därför också ingå att dessa tillfrågas om vad man tycker om stödet. Vid uttryckt missnöje bör 

stödet granskas särskilt och den drabbade erbjudas stöd i annan form eller från annat håll än 

det man hittills fått. 
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