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Background
Trauma and traumatic bereavement have well-known consequences for mental health, but little is known about long-term
adjustment, particularly with respect to health-protective
factors.
Aims
To assess the levels of anxiety/depression and perceived social
support among the survivors and the bereaved 26 years after the
Scandinavian Star ferry disaster compared with expected levels
from the general population.

significant level of symptoms. The observed level of perceived
social support was significantly lower than that expected (Mdiff =
−0.57, 95% CI −0.70, −0.44; effect size −0.73, 95% CI −0.89,
−0.57). This was the case for both survivors and those who were
bereaved and for both men and women.
Conclusions
This study reveals that disaster survivors and the bereaved
reported elevated levels of anxiety and depression symptoms 26
years after the event. They also reported a markedly reduced
level of social support. Traumas and post-traumatic responses
may thus cause lasting harm to interpersonal relationships.

Method
Anxiety/depression and social support were assessed in face-toface interviews with the survivors and the bereaved (N = 165,
response rate 58%). Expected scores were calculated for each
participant based on the means and proportions for each age
and gender combination from a general population sample. We
computed the ratio between expected and observed scores,
standardised mean differences with 95% confidence intervals
and standardised effect sizes.
Results
We found an elevated level of anxiety/depression symptoms in
the victims (Mdiff = 0.28, 95% CI 0.18, 0.38; effect size 0.43, 95% CI
0.31, 0.55) and a significant excess of individuals with a clinically

Disasters can have negative mental health consequences for the
victims in the early and intermediate aftermath,1 with symptoms
reaching their peak during the first year after the event.2
However, little is known about the long-term effects on health as
few studies have conducted follow-up assessments more than 2
years after a disaster.3 In recent years, there has been a focus on
early interventions and early responses to disasters. However, to
provide effective care, it is also necessary to understand how
people adapt to extreme stress over time.4 The few previous
studies of long-term consequences of disasters suggest that
victims suffer prolonged mental health consequences.5,6 For
example, a threefold increase in the risk of mental health problems
was found for survivors three decades after an oil platform collapse.7
That said, there are also some studies that have shown modest
effects. For example, a 20-year follow-up of children exposed to
an Australian bushfire found only a small impact on adult psychiatric morbidity8 and parents who lost their son in a military training
accident seemed to be in good health at a 23-year follow-up, despite
exhibiting high symptom levels early on.9 The lack of studies and
their variable findings raise the question of whether long-term
health problems among disaster victims exceed the levels found in
the general population. Even less is known about how traumatic
experiences or traumatic bereavement affect health-protective
factors in the long term. Social relationships are known to have
important implications for long-term health.10 Researchers often
refer to three main areas of social relationships: social connectedness, social networks (such as the structure, size and frequency of
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contact) and received and perceived social support.11 In particular,
perceived social support has been found to be an important buffer
against negative health development after adversity,12,13 protecting
against both post-traumatic stress and general mental and physical
health problems.10 However, it is debated whether social support
deteriorates over time among trauma survivors with prolonged
symptoms.14,15
The purpose of this study was to compare the level of anxiety/
depression symptoms and perceived social support among the survivors and the bereaved 26 years after a ferry disaster with expected
levels derived from a general population sample.
Method
Samples and procedures
In 1990, a fire occurred on the Scandinavian Star passenger ferry,
killing 159 of the 482 people on board (33%). Because the majority
of the passengers were either families on vacation or athletic clubs
on their way to training camps, many of the victims were young
people. Although the police concluded that the fire was most
likely arson, the perpetrator(s) was never identified.
In 2016, the Norwegian Parliament requested a systematic
evaluation of the mental health of the survivors and the bereaved
as part of a broader investigation into the cause and consequences
of the event. The commission supplied a list of survivors from the
ship and a list of the bereaved who received compensation
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settlements from the ship owners’ insurance company.16 At the time
of the study, 321 Norwegian survivors (N = 163) and bereaved (N =
158) were alive and traceable. They were sent postal information
letters and those who did not opt out were contacted by phone.
Face-to-face interviews were conducted between September and
December 2016 by healthcare professionals who had attended a
1-day training seminar. Participants (N = 193) gave their written
consent to the inclusion of their information in the report to the
Norwegian government, and most participants (96%, N = 185)
gave an additional written consent to use the information for
research purposes. In total, 185 of the 321 individuals we attempted
to reach participated in the study (94 survivors and 91 bereaved),
yielding a response rate of 58% for both groups. Participants were
classified as ‘survivors’ (present on the ship at the time of the fire)
and ‘bereaved’ (not present on the ship but lost a close relative
in the fire). Some survivors (32.2%) also lost someone they knew
in the fire; however, only a small minority lost a close family
member (6.9%). The traumatic exposure was severe for many of
the survivors as 76% were in areas of the ship with heavy smoke,
42% heard people screaming or calling for help, 36% saw injured
persons or bodies of deceased persons and 62% experienced a dangerous situation during the evacuation of the ship.16 Of the
bereaved, 86% (n = 78) lost one, two or three close family
members in the fire (i.e. partners, children, siblings, parents, grandchildren or grandparents). Of the remaining 13 individuals, 10 lost
other relatives and 3 lost ex-partners or others.
The Regional Committee for Medical and Health Research
Ethics approved the study (registration number 2016/1527). To
ensure confidentiality, the participants’ responses were recorded
on a tablet and transferred via secure encryption to a dedicated
server for sensitive data. The study also included a follow-up
service for participants in distress. The research team cooperated
with the national disaster support group in the design of the study
and the training of the interviewers.
The general population sample was collected in 2013 to estimate
the national prevalence of exposure to violence. To this end, a representative sample of the population aged between 18 and 74 years
was drawn from the General Population Registry of Norway.
Potential participants were sent postal invitation letters.
Individuals were called randomly from the population registry
sample, and the calling ended when the pre-specified sample size
was achieved. In total, 13 794 did not answered the phone, leaving
9647 individuals who answered and were asked to participate in
the study. Of these, 5120 declined to participate and 4527 agreed
to participate. Not including unidentified telephone numbers and
unanswered phone calls, which is comparable to the random digit
dialling procedures, the response rate was 42.9% (45.0% female
and 40.8% male). Further details regarding the participants and
research methods are published elsewhere.17
Individuals eligible for comparison

The age range in the Scandinavian Star sample (N = 185) was 27–89
years, whereas the ages of those included in the general population
sample ranged from 18 to 74 years. Thus, 19 participants from the
disaster sample who were aged ≥75 years and 1 participant from the
disaster sample who had an undisclosed age were excluded, resulting in 165 disaster-exposed individuals eligible for our analyses. The
Scandinavian Star sample did not differ significantly from the
comparison sample with respect to financial status or education
level (χ2 P-values ranging from 0.213 to 1.000) and we accounted
for age and gender in the analyses.
Measures
Symptoms of anxiety and depression during the past week were
measured using the ten-item version of the Hopkins Symptom
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Checklist (HSCL-10).18 The ten symptoms included feeling hopeless about the future; feeling sad; experiencing self-blame; feeling
everything is an effort; feeling worthless; becoming suddenly
scared for no reason; feeling faint, dizzy or weak; feeling fearful;
feeling tense or anxious and having difficulties falling asleep or
staying asleep. Responses were recorded on a scale from 1 (not bothered) to 4 (bothered a great deal). This screening measure exhibits
good psychometric properties and is strongly correlated (r = 0.97)
with the HSCL-25 in a general population sample.19 Cronbach’s
alpha was 0.93 for the disaster sample and 0.89 for the general population sample. A mean anxiety/depression score was calculated for
each participant. For six participants with one missing item each,
we calculated the mean of the nine other items. An HSCL-10 cutoff score of ≥1.85 was used to indicate a high level of anxiety/depression symptoms.20
Perceived social support was measured using the Crisis Support
Scale,21 which included the following four questions: ‘when you
feel the need to talk, how often is someone willing to listen to
you?’, ‘are you able to talk about your thoughts and feelings?’, ‘do
people show you sympathy and support?’ and ‘is there someone
who can give you practical help?’ Responses were recorded on a
scale from 1 (never) to 5 (very often/always). Cronbach’s alpha
was 0.79 for the disaster sample and 0.70 for the general population
sample. A mean perceived social support score was calculated for
participants with four (n = 160) and three (n = 4) valid items, and
one participant with two missing items was excluded from the
analyses.
Statistical analyses
We calculated the expected anxiety/depression and perceived social
support scores for each participant in the disaster sample (N = 165)
based on the means for each age and gender combination from the
general population sample. For example, a 57-year-old male participant from the disaster sample was ascribed an expected score based
on the mean of the male 57-year-old participants in the general
population sample. The general population sample included 3694
individuals within the disaster sample age range, and the number
within each gender and age combination in the general population
sample ranged from 12 to 67.
We computed the expected proportion above the cut-off for
each participant in the disaster sample as the observed proportions
≥1.85 in each age and gender combination in the general population
sample. We did not conduct any similar analyses for perceived
social support as there was no agreed-upon cut-off value indicating
low support.
We present the disaster sample participants’ observed scores,
expected scores, and the ratio between their observed and expected
scores for anxiety/depression and perceived social support.
Standardised effect sizes are reported as the standardised mean difference between the observed and the expected scores using the
standard deviation of the observed scores.
For mean differences between observed and expected scores of
anxiety/depression and perceived social support, between observed
and expected proportions above cut-off for anxiety/depression and
for standardised effect sizes, 95% confidence intervals were computed using the bootstrap-percentile procedure both for the total
sample and separately for each gender, as well as separately for survivors and bereaved participants. The computations were based on
10 000 bootstrap resamples, drawn separately within each gender in
the general population sample and within each combination of
gender and survivors/bereaved participants within the participants
from the disaster sample. Expected scores were recomputed within
each bootstrap resample to take into account random variation
within the general population sample as well.
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The R software was used for all analyses (The R Foundation for
Statistical Computing, Vienna, Austria, https://www.r-project.org/)
with the packages boot (https://CRAN.R-project.org package=boot,
maintainer Brian Ripley) for bootstrapping and psy (https://cran.
r-project.org/web/packages/psy/index.html, maintainer Bruno
Falissard) for computations of Cronbach’s alpha.

Results
The disaster sample (N = 165) included 51.5% (n = 85) women and
48.5% (n = 80) men with a mean age of 52.5 years (range 27–74
years). Approximately half of the participants were survivors
(52.7%, n = 87), whereas the others were bereaved (47.3%, n = 78).
The majority were married or living with a romantic partner
(68.5%, n = 113), had 16 or more years of education (54.5%, n =
90) and perceived their financial status to be average or above
average (88.3%, n = 144).

Anxiety/depression
The observed score for anxiety/depression symptoms in the disaster
sample was 1.58, the expected score was 1.31 and the mean ratio
between the observed and expected scores was 1.21. The mean difference between the observed and expected scores was 0.28 (95% CI
0.18, 0.38). The estimated effect size of the difference was 0.43 (95%
CI 0.31, 0.55). Although the bereaved reported a somewhat higher
level of anxiety/depression symptoms (Msurvivors = 1.47 [s.d. =
0.57], Mbereaved = 1.67 [s.d. = 0.69], t-test P = 0.031), perceived
social support did not differ significantly between the groups (P =
0.624). There were no significant gender differences in anxiety/
depression or perceived social support (P = 0.182–0.689).
The proportion in the disaster sample above the cut-off for
anxiety/depression symptoms was 0.27 (95% CI 0.21, 0.34), the estimated expected proportion was 0.11 (95% CI 0.10, 0.12) and the difference was 0.16 (95% CI 0.10, 0.23). This indicates a significant
excess of individuals with clinically significant anxiety/depression
symptoms in the disaster sample.
Figure 1a illustrates the ratios between observed and expected
anxiety/depression scores for men and women separately. A ratio
of 1 represents a symptom level equal to the expected score.
Participants on the left side of the vertical black line reported
lower-than-expected anxiety/depression scores and participants
on the right side reported higher scores than those expected. The
excess level of anxiety/depression symptoms among the disaster
victims was significant for both men (Mdiff = 0.30; 95% CI 0.16,
0.44) and women (Mdiff = 0.26; 95% CI 0.13, 0.40). As illustrated
in Fig. 1b, a higher-than-expected level of anxiety/depression symptoms was found for both the survivors (Mdiff = 0.19; 95% CI 0.07,
0.31) and the bereaved (Mdiff = 0.38; 95% CI 0.23, 0.53).

Perceived social support
The observed mean score for perceived social support in the disaster
sample was 3.72, the expected score was 4.29 and the mean ratio
between the observed and expected scores was 0.87. The mean difference between the observed and expected scores was −0.57 (95%
CI −0.70, −0.44), which corresponded to an effect size of −0.73
(95% CI −0.89, −0.57). A lower-than-expected level of perceived
social support was observed for both men (Mdiff = −0.53; 95% CI
−0.71, −0.35) and women (Mdiff = −0.61; 95% CI −0.78, −0.44)
(Fig. 2a). Both the survivors (Mdiff = −0.57; 95% CI −0.75, −0.39)
and the bereaved (Mdiff = −0.58; 95% CI −0.74, −0.41) reported
lower-than-expected levels of perceived social support (Fig. 2b).

Discussion
The survivors and the bereaved reported elevated levels of anxiety
and depression symptoms and decreased levels of perceived social
support; this was true for both men and women. Our study is the
first to investigate, from a long-term perspective, both mental
health and perceived social support in people who survived and
were bereaved by a traumatic event. Our results contribute to the
scarce literature on the long-term consequences of disasters.
Anxiety/depression
The difference in anxiety/depression symptoms between the victims’
observed and expected scores was of a moderate effect size,22 despite
the many years that had passed since the traumatic event. Previous
studies of the Danish Scandinavian Star survivors revealed a high
level of symptoms and a lack of recovery at an early stage.23,24
Although some disaster victims reported a lower-than-expected
symptom level, there was a substantial excess of victims reporting
clinically significant anxiety/depression symptoms. The 27% caseness
observed in this study is strikingly similar to the few other long-term
studies of comparable disasters. Fifteen years after the Estonia ferry
disaster in the Baltic Sea, 27 years after an oil rig disaster in the
North Sea and 14 years after the Buffalo Creek dam collapse, 20–
28% of the victims suffered from severe mental health problems.7,25,26
Nevertheless, other studies indicate no or only modest increases in
mental health problems over the long term.8,9 The reasons for these
discrepant results are uncertain and it is unknown what effects the
type of disaster (such as man-made versus natural disasters) or characteristics of the event (such as property destruction or loss of life)
have on the long-term mental health burden.1 The difference
between man-made and natural disasters is not always clear as
natural forces may play an important role in man-made disasters,
and man-made infrastructure, housing and safety protection (or
lack thereof) may be decisive with respect to the impact of a
natural disaster. What the above-mentioned disasters all have in
common is that they resulted in a high number of casualties.
Further research is necessary to determine which aspects of a disaster
are key to the future burden of those affected.
The results of these long-term studies are compatible with the
resilience literature which emphasises that the majority of
trauma-exposed individuals do not develop prolonged mental
health problems.27 Nevertheless, it is important to keep in mind
that a considerable minority of survivors and bereaved will carry
a lifetime burden of anxiety, depression or post-traumatic stress.
Because of the frequency and scope of disasters worldwide, a substantial number of people are at risk of very prolonged suffering.
Perceived social support
We found a markedly reduced level of perceived social support
among the survivors and bereaved alike, with a moderate to large
effect size. Perceived social support has a well-documented link to
both mental and physical health10 and is considered to be the
most important protective factor following adversity.12,13
Consistent with the buffer hypothesis, an initially high level of perceived social support predicts a lower level of mental health problems after a trauma28–30 as well as a more rapid recovery among
those who develop symptoms.31,32 However, recent research has
led to changes in how we perceive the links between adversity,
social support and mental health, and some studies indicate that
social support may deteriorate over time following a traumatic
event.14,15,33 Post-disaster displacement and community disruption
have been proposed as explanations for such social support deterioration.1 In the present study, the disaster victims returned to an
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Fig. 1 Ratio between observed and expected anxiety/depression scores (HSCL) in men and women (a) and in the survivors and the bereaved (b).

intact home and community, indicating that more psychological or
relational processes may be at work.
The processes leading to potential disturbances in the social
relationships of disaster victims and their links to mental health
are likely complex and not well understood. Mental health problems
may interfere with social skills34 and post-traumatic loss, bitterness
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or frustration may result in a negative shift in network orientation.35
Unsupportive responses from others, such as blaming or being let
down, are not uncommon among trauma victims36 and may
further increase negative social expectations. As a result, the
victims may stop seeking social support or their social support providers may withdraw from them. These processes may harm the
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social relationships, causing the victim to reduce his or her engagement with the social network in terms of frequency or variety of
contacts, and potentially lead to a lack of social connectedness,
which again exacerbates their mental health problems.37
In the aftermath of traumatic events, the initial mobilisation of
social support may be withdrawn long before the victims have
recovered,6 causing the survivors who fail to recover during the
first year to experience social rejection.14 In a previous publication,
we demonstrated that a substantial number of survivors and
bereaved in the current sample, even after 26 years, entertained
vivid thoughts about the disaster and what could have happened,
which may be at odds with the expectations of significant
others.38 Additionally, the victims may refrain from taking advantage of the social support available, sometimes because they fear
that others will perceive them as weak or because they think they
will overburden their friends and families.6,39,40 In addition,
family and friends may feel uncomfortable or find it difficult to
relate to the victims, withdrawing from them as a result.41 This
study is the first to indicate that social support deterioration may
last for decades and proposes that even though social support can
be considered a protective factor in the initial phase after a
trauma, social support is also a long-term outcome in itself.
The excess level of anxiety/depression symptoms and the
reduced level of perceived social support were significant for both
men and women, and for both the bereaved and the survivors.
This does not necessarily mean that these groups suffer in the
same manner, have the same symptoms or have the same relational
difficulties. As the use of mean scores may mask important differences between the groups, further research is necessary to identify
the unique long-term development in men and women, as well as
in the bereaved and survivors, in the aftermath of disasters.
Strengths and limitations
This cross-sectional study could not identify causal links or determine
how perceived social support and anxiety/depression have evolved
over time. Furthermore, we could not compare levels of posttraumatic stress symptoms because a general population sample will
include individuals without a history of traumatic exposure.
Although we did not identify socioeconomic differences between the
disaster sample and the comparison sample, the comparison sample
may nonetheless have been biased and the estimated differences
should thus be interpreted with caution. Previous analyses have indicated a small selection bias in the general population sample in terms
of slightly higher income and education.17 However, we could not
identify any significant differences between the general population
sample and the disaster sample in education or income, and our analyses adjusted for age and gender. The disaster sample may have been
biased in several ways, for example, with respect to health status and
survival in the 26 years that had elapsed. Non-response may also have
been associated with health as healthy individuals may have considered the study irrelevant for them, whereas individuals with excessive
symptoms may have found participation too distressing. Previous
research has investigated whether disaster-related health problems
are related to study participation, but the results are inconclusive.42,43
Our previous investigation indicates that the current sample seemed to
be fairly representative in relation to exposure level (survivors) and
relations to the deceased (bereaved).16
The HSCL is a screening measure with some uncertainty
attached to the cut-off value. Although the Crisis Support Scale
intends to measure the emotional, cognitive and instrumental
aspects of perceived social support, the single items are somewhat
heterogeneous and the internal consistency was somewhat low in
the general population sample (0.70). The measure may tap in to
both the ability to engage with other people and the availability

and responsiveness of other people. Therefore, the reduced level
of perceived social support among the disaster victims may reflect
negative changes in an individual’s network orientation, social
skills or impairments occurring in the individual’s social network,
or a combination of negative changes in the individual and in the
social network. Other important aspects of social relationships
such as received support, negative social support, social integration
and social connectedness11 were not measured in this study.
We cannot rule out the possibility that different assessment
methods have had some impact on the results. Both samples were
primed on negative events, although the events differed (disaster
versus violence). Furthermore, recalling the disaster may have influenced the respondents’ mental states and thereby their responses to
current mental health problems. All disasters occur in a specific
context and this ferry disaster remains an unsolved crime whose
aftermath is riddled with controversy. That said, unresolved issues
and conflicts that may drag on for years are not uncommon in
the aftermath of disasters.44 In addition, although some early
crisis support was made available, there was no organised effort to
provide healthcare to the victims. It is hoped that victims of more
recent events have received more systematic interventions, although
the health-promoting effects of such interventions are unknown.
Several factors that were not addressed in this study may have
affected the comparisons with the general population sample.
The strengths of this study included the high response rate of
58% even 26 years after the disaster, the face-to-face interview
setting and the unique sample in which all the participants had
been directly affected by the fire, either as survivors or as bereaved.
Another strength was the availability of a comparison sample that
allowed us to calculate expected scores. The considerable length of
time that had passed since the disaster can be considered both a
strength and a limitation.
In contrast to several other types of collective disasters such as
hurricanes, floods and tsunamis, this disaster did not entail loss of
physical resources (e.g. destroyed housing or infrastructure).
Rather, the victims may have experienced other losses, including
the loss of someone close and the loss of their sense of safety.
These experiences may be compared to individual traumatic
events that do not involve many other people. Therefore, our findings may be relevant not only in the context of a disaster or mass
trauma but also for those experiencing individual trauma.
Our results underscore the long-lasting health and social consequences of disasters. Further research is needed to fully understand
how trauma and post-trauma responses may interfere with social
relationships, and future studies should include an investigation
of social support or problems with social interactions as potential
outcomes of trauma exposure. Particularly, it would be of value to
disentangle the relationship between post-trauma responses, social
support, social networks, connectedness and health. Clinicians
may find it helpful to map trauma victims’ current social support
and focus on their social cognitions and social skills. Interventions
that aim to ease interpersonal tension and resolve barriers to
social support may also be beneficial to victims.
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