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Abstract
Background: Although road traffic accidents (RTA) are a major cause of injury and a cause of posttraumatic stress
(PTS) in the aftermath, little is known about the long-term psychological effects of RTA.
Methods: This prospective longitudinal study assessed long-term PTS, grief, and general mental health after a bus
carrying 23 sixth-grade schoolchildren crashed on a school outing and 12 children died. Directly affected (i.e.,
children in the crash) and indirectly affected children (i.e., all pupils in the sixth grade who were not in the crash)
were surveyed at 9 months (N = 102), 4 years (N = 51), and 20 years (N = 40) after the event. Psychological distress
was assessed by single items, including sadness, avoidance, intrusions, and guilt. After 20 years, PTS was assessed
by the Impact of Event Scale-Revised.
Results: Stress reactions were prevalent 9 months after the event, with sadness (69%) and avoidance (59%) being
highly represented in both directly and indirectly affected groups, whereas, nightmares (60%) and feelings of guilt
(50%) were only frequent in those directly affected. The frequency of sadness and avoidance decreased after
4 years in the indirectly exposed (ps < .05). After 20 years, the directly affected had a higher prevalence of PTS
(p = .003), but not decreased general mental health (p = .14), than those indirectly affected.
Conclusions: The limitations preclude assertive conclusions. Nonetheless, the findings corroborate previous studies
reporting traumatic events are associated with long-term PTS, but not with decreased general mental health.

Background
Road traffic accidents (RTA) are a major cause of injuries and deaths. In traffic, children are a particularly vulnerable group. In Sweden, 30 100 children (i.e., 1 561
per 100 000) aged 0-17 years attended an Accident and
Emergency Department during 2008 due to RTA [1]. In
addition to physical injuries, children involved in RTA
may experience posttraumatic stress [2,3]. Posttraumatic
stress includes symptoms of re-experiencing, such as
flashbacks and nightmares; avoidance of reminders of
the event and emotional numbing; and increased arousal
manifested in hyper vigilance, jitteriness and concentration difficulties. If posttraumatic stress symptoms
(PTSS) persist for over one month and cause significant
distress or impairment in functioning, the diagnosis
* Correspondence: filip.arnberg@neuro.uu.se
1
National Centre for Disaster Psychiatry, Department of Neuroscience,
Uppsala University, Uppsala, Sweden
Full list of author information is available at the end of the article

posttraumatic stress disorder (PTSD) is warranted [4].
PTSD is only one consequence of RTAs, other psychological effects include travel anxiety and phobic anxiety
disorder [5,6], and depression and generalised anxiety
disorder [2,7]. Posttraumatic stress disorders were first
applied to children in DSM-IIIR in 1987 [8]. However,
little is published on the long-term psychological consequences in children after RTA: A 2009 review of PTSD
and PTSS in children after RTA found no studies have
assessed posttraumatic stress beyond 18 months [9].
Cognitive and behavioural theories on the development and course of posttraumatic stress [10,11] propose
painful intrusions and hyperarousal can establish cognitive processes and behavioural patterns with the purpose
of avoiding trauma-related stimuli. The avoidance subsequently maintains the PTSS by precluding the mental
processing of emotions and cognitions needed for integrating the experience into a person’s own pre-existing
system of beliefs and behaviour [10,11]. Consequently, if
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a configuration regarding responses to trauma-related
stimuli is set, any greater accommodation of these
responses is unlikely without the processing of the core
emotions and cognitions.
In the first weeks after a RTA, PTSS in children and
youth can be impairing [12]. In a review of PTSD and
PTSS in children after RTA, the prevalence of PTSD is
estimated at 30% after 1-2 months [9], and after
3-6 months, the estimated prevalence of PTSD is 13%
[9]. Similarly, within 9 months, 17% of children hospitalised for injuries sustained in a traffic crash qualify for
PTSD or subsyndromal PTSD (i.e., fewer moderate or
severe symptoms and impairment from symptoms) [12].
Although there is generally a decline in PTSS during the
first months after the traumatic event, there are prolonged
symptoms among children who do not experience quick
relief. An 18-month follow-up of young RTA victims [13]
revealed that although the levels of posttraumatic stress
decreased from 2-16 days to 12-15 weeks, no change in
PTSS was detected from the second assessment to
18 months, when one-third of the victims still displayed
moderate or severe PTSD symptoms [13]. A recent study
[14] used trajectory-modelling to identify patterns of PTSS
in children up to 2 years after an accidental injury, and
three distinct trajectory groups were identified: children
who were resilient (57%), i.e., who experienced no or few
symptoms both immediately and at follow-up; children
who recovered quickly (33%); and children with chronic
symptoms (10%), i.e., who had high levels of PTSS both
immediately and at follow-up. Overall, these empirical
findings parallel cognitive and behavioural theories on
posttraumatic stress [10,11]. However, the progression
from childhood through adolescence and into adulthood
raises questions as to whether psychological development
and maturation decreases or increases the risk of longlasting PTSS in individuals who have experienced a single
traumatic event in childhood [15].
Literature on long-term PTSS after other single traumatic events is scarce. Between 5 and 8 years after the
sinking of a cruise ship, a follow-up of survivors (age
11-17 years at disaster) found 52% developed PTSD
after the disaster [15], 90% of whom developed PTSD
during the first 6 months: the duration of PTSD was > 5
years in 26% of the cases and at follow-up, the point
prevalence of PTSD was 34%. These findings suggest
PTSS symptoms can persist through adolescence and at
least until early adulthood [15]. Morgan et al. [16] found
29% of schoolchildren suffered from PTSD 33 years
after a coal slag heap collapsed on to a primary school.
However, most long-term follow-up studies are retrospective in design, and as people tend to underestimate
past psychiatric problems [17], reliance on retrospective
accounts can underestimate the number of participants
recovering from PTSS.
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Indirectly affected children may also experience PTSS.
In a study of seventh grade children after a bus crash on
a school outing [18], 39% of children not involved in the
crash reported moderate or severe acute stress reactions
within the first week; however, after 9 months, only 6%
of the same children reported moderate or severe PTSS.
After 7 years, Tyano et al. [19] followed up of the directly
and indirectly affected children then aged 20 years old:
the directly affected children experienced more PTSS
than indirectly affected children and controls, and exhibited more mental health help-seeking behaviour. However, the directly exposed children did not differ from the
indirectly exposed or controls in terms of general distress. The finding directly exposed differ from the indirectly exposed regarding PTSS, but not general distress,
was also supported in the 33-year follow-up of survivors
(aged 4-11 years) by Morgan et al. [16]. In summary,
information is scarce on long-term psychological consequences of major traffic accidents, as well as other single
traumatic incidents, in particular for children.
The aim of this study was to describe the psychological effects of a bus crash on all children of the same age
in the affected school. Specifically, the objectives were to
compare the frequency of psychological stress reactions
over time; to assess differences in psychological stress
reactions after 9 months between directly and indirectly
affected children (i.e., those who were on the bus and
those who were not) 20 years after the bus crash; and to
compare posttraumatic stress reactions, complicated
grief, and decreased general mental health between
those directly and indirectly affected.

Methods
The Event

In 1988, a tour bus on a school outing had a brake failure inside a tunnel. Onboard were 23 twelve-year old
children, 9 parents, and the teacher with her spouse.
The driver attempted to decelerate by forcing the bus
against the tunnel wall; at the tunnel opening, the bus
crashed into a concrete beam. Twelve children and
three parents died in the accident: the driver died
12 days later. The majority of survivors had multiple
injuries to the head, chest, abdomen, and limbs: no permanent neurological damage was reported. The injured
children regained physical mobility within months and
resumed regular school attendance from 1 week to
4 months after the accident. Eleven children survived
and there were two children in the affected class who
had not participated in the school outing. The event
received extensive nationwide media coverage and acute
support interventions were deployed [20]. Two of the
authors of this study (PAR and TL) took active part in
the intervention program that followed. The families
involved in the bus crash participated in a crisis
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intervention program during the first 9 days after the
accident, and the passengers received psychological
treatment during the first 6 months, on average, after
the event [20]. The psychological adjustment of the
affected adults and families has been previously
described [21].
Procedure

The present study combined a long-term follow-up and
an initial follow-up undertaken by the authors PAR and
TL. The results of the initial study have not been published. In their initial study, all sixth-grade pupils (N =
107) in the affected school on that day were distributed
a questionnaire by their teachers nine months after the
bus crash. After 4 years, data were collected again
through the same procedure. The directly affected participants were not asked to participate in the 4-year survey, as a follow-up of these children and their families
was undertaken by the hospital that had organised the
acute crisis intervention [20]. The present study was
commenced in 2008, 20 years after the event, when
addresses for 102 former pupils (57 men and 45
women), now aged 33 years, could be retrieved, and to
whom a survey was sent by mail.
Participants

The participants were defined as either directly or indirectly affected by the incident. The directly affected participants were those who were involved in the bus crash
on the school outing, and the indirectly affected participants were all children of the same age in the affected
school who did not participate in the school outing. Previous studies [17,18,22] determine no difference in acute
or chronic posttraumatic stress between near-miss subjects (who were supposed to be at the site of the disaster
but for some reason were not there) and those who
were not supposed to be at the site and were not there;
thus, the children in the affected class who did not participate in the school outing were included in the indirectly affected group.
In the survey 9 months after the accident, 102 (95%)
children responded: 55 boys and 47 girls (Figure 1).
After 4 years, 51 (48%) children responded, 24 boys and
27 girls: none of the directly affected children were
included in follow-up data collection. After 20 years, 40
(39%) of the now 33 year-old participants responded, 19
men and 21 women. There were 33% men and 48%
women who responded, the difference was not statistically significant (c2 = 2.51, p = .16). The majority had a
degree from high school (n = 19) or university (n = 18)
and were currently employed (n = 37). There were 35
who were in a relationship, and 15 had children. Educational, marital, and employment status were similar for
the directly and indirectly affected.
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Eligible participants
Affected
Directly
Indirectly
n = 11
n = 96
Absent = 4
Refusal = 1

9 months
Directly
n = 10

Indirectly
n = 92
Not invited = 11a
Nonresponse = 56

4 years
Directly
n=0

Indirectly
n = 51
Not traceable = 5
Nonresponse = 62

20 years
Directly
n=7

Indirectly
n = 33

Figure 1 The total number of eligible participants and the
number of respondents in each survey. aAll directly affected.

Measures

The questionnaires distributed at 9 months and 4 years
were compiled based on a study of a school bus accident in Israel in 1985 [17]. The questionnaire comprised
(a) nineteen dichotomous (yes/no) items covering psychological reactions during the preceding three weeks
(e.g., I have had nightmares about the bus crash); (b) 4
items about social and professional support received;
and (c) 16 items probing the participants’ interest in
and preferences for future help. The 19 items on posttraumatic stress were derived by Milgram et al. [17]
from clinical literature on posttraumatic stress and
bereavement reactions in children, and eight of the
items were identical to the Child PTSD Reaction Index
developed by Pynoos et al. [22]. In this study, these
eight items were analysed as single items: nightmares,
avoidance, fear, worry or anxiety, intrusions, concentration difficulties, sadness, and loss of interest in daily
activities. In addition, one item assessing guilt was analysed (I have felt guilty about the injury or death of
others).
The Impact of Event Scale-Revised (IES-R) [23,24] was
used to assess posttraumatic stress after 20 years. The
IES-R comprises 22 items assessing the frequency of
intrusion, avoidance, and hyperarousal reactions during
the previous week, with regard to a specific event. As in
the original IES [25], the items were coded 0, 1, 3, and
5, where 0 equals no symptoms and 5 equals high frequency of symptoms. All items were summed to create a
total symptom score (total score 0-75): Cronbach’s alpha
for the IES-R was 0.96.
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The 12-item General Health Questionnaire (GHQ-12)
[26,27] assesses general mental health and focuses on
inability to undertake normal functions and the appearance of new and distressing phenomena. GHQ-12 is
sensitive to short-term disorders, but not enduring attributes of the respondent [28], and is reliable and valid as
a screening tool in community samples in different cultural contexts [29,30]. A sum score of the Likert-coded
items (0-1-2-3) was used for the calculation of median
values: Cronbach’s alpha was 0.80 for the GHQ-12.
The Complicated Grief Index (CGI) [31] comprises
nine items from the Inventory of Complicated Grief
(ICG) [32] and constitutes the concept of complicated,
unresolved grief [33,34]: a yearning for and preoccupation with the deceased that interrupts normal activities;
trouble accepting the loss; detachment; bitterness; loneliness; feeling part of one’s self died and that life is
empty; and, loss of security or safety. The respondent
indicates the frequency of symptoms during the previous month on a 5-point scale ranging from 0 (almost
never) to 4 (always). A complicated grief reaction is
indicated if the respondent replies with often or always
to at least 5 symptoms (i.e., a score of ≥ 15 points), one
of which has to be yearning: Cronbach’s alpha was 0.92
for the CGI.
Negative life events were assessed after 20 years by an
inventory of 13 items [35]. The participants were asked
if and when they had experienced any negative life
events (i.e., disaster, war/terror, death of a family member or close friend, threat to physical/psychological
integrity, serious disease or injury to self or family member, accident, divorce, serious financial problems). Participants were asked to rate the impact of the event on a
four-point scale (none, small, moderate, and great).
A total score was achieved by summing the number of
events with a moderate or great impact. Cronbach’s
alpha was not computed, as it is not meaningful for
these types of inventories.
In addition, after 20 years, information on whether the
participants had received psychological or psychopharmacological treatment was collected, and the survey
contained open-ended questions to collect the participant’s views on e.g., whether the event still affected their
daily lives.
Statistical Analysis

Only data on group level had been retained from the
first two surveys, i.e., only the number of participants in
the directly and indirectly affected groups that had
endorsed the items on psychological reactions. A risk
ratio (RR) with 95% confidence interval and Fisher’s
Exact Test was used to assess the size and significance
of the differences in single-item symptoms between the
directly and indirectly affected groups after 9 months.
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As 9-month and 4-year data for each individual was
unavailable, Wild and Seber’s test [36] for paired proportions was used to assess changes in prevalence of
psychological reactions over time. Spearman’s rho was
used for correlations between continuous variables.
Mann-Whitney’s U-test was used to test the significance
of differences in IES-R, GHQ-12, and CGI between the
directly and indirectly affected groups after 20 years.
The assumptions for the tests in the analyses were fulfilled, although the distributions of IES-R and CGI
scores were positively skewed and the GHQ-12 scores
were symmetric around the mean, which precluded
computing confidence intervals for the skewed variables.
Median (Mdn) and interquartile range (IQR) are
reported, and for comparative purposes mean and standard deviation for IES-R are also reported. The level of
significance was set to alpha = 0.05, two-tailed. The participants’ answers to open-ended questions in the
20-year survey were transcribed verbatim and the content
was coded into categories. Data analysis was performed
with SPSS version 16.0.1 for Windows (SPSS, 2007).
Ethical Approval

The initial study was approved by the Ethical Committee at the Karolinska Institutet, Stockholm, Sweden, and
the present follow-up study was approved by the Regional Ethical Review Board in Uppsala, Sweden, record no.
2008/358.

Results
After 9 Months

The reactions endorsed by at least 10% of the participants at 9 months are presented in Table 1. Less than
10% of the sample experienced concentration difficulties,
worry or anxiety, and loss of interest in daily activities.
A majority of the directly affected participants experienced sadness, guilt, nightmares, and tried to avoid
thinking of the accident. The indirectly affected participants differed from the directly affected in that they did
not experience guilt or nightmares to any great extent
(Table 1).
There were 67 (66%) children who had sought support
from friends, parents or teachers: 36 (77%) of the girls
and 31 (56%) of the boys. One-third of the girls (n = 16)
and one-quarter of the boys (n = 13) felt they had not
recovered fully from the event. However, there were 8
(8%) who endorsed they would like to meet a professional to talk about their feelings about the accident: 7
(15%) of the girls and 1 (2%) of the boys.
After 4 Years

The directly affected group did not participate in this
wave of data collection. There were 24 (47%) of the 51,
now 15-16 years old, indirectly affected participants who
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Table 1 Psychological reactions at three assessments after a school-bus crash
9 Months
Reactions

Total
(n = 102)

Directly affected
(n = 10)

Indirectly affected
(n = 92)

RR [95%CI]

4 years

20 years

Indirectly affected
(n = 51)

Indirectly affected
(n = 33)

Sadness

70 (69%)

9 (90%)

61 (66%)

1.2 [0.7-2.0]

21 (42%)*

6 (18%)*

Avoidance

60 (59%)

8 (80%)

52 (59%)

1.4 [0.99-2.0]

15 (29%)**

4 (12%)

Feara

23 (23%)

2 (20%)

21 (23%)

0.99 [0.7-1.4]

11 (21%)

-

Guilt

19 (18%)

6 (60%)

12 (13%)

4.6 [2.2-9.6]**

13 (25%)

3 (9%)*

Intrusions

17 (17%)

1 (10%)

16 (17%)

0.93 [0.7-1.2]

9 (17%)

5 (15%)

Nightmares

13 (13%)

5 (50%)

8 (9%)

5.8 [2.3-14.2]**

6 (12%)

1 (3%)*

Note. The risk ratio (RR) with 95% confidence interval (CI) compared the prevalence of reactions at 9 months in directly and indirectly affected groups. Asterisks
at 4 and 20 years indicate a statistically significant difference in prevalence of reactions in the indirectly affected participants compared with the previous
assessment.
a
Not assessed at 20 years.
*p< .05. **p < .01.

had experienced no upsetting thoughts during the past
year about the accident: 17 (63%) of the boys and 7
(29%) of the girls (RR = 2.2 [1.1-4.3], p = .025). Seven
(29%) girls, but no boys, reported bus travel anxiety.
Furthermore, 12 (50%) of the indirectly affected participants endorsed they would like to meet a professional
to talk about the bus crash.
Wild and Seber’s [36] paired proportions test, used to
assess the changes in psychological stress reactions in the
indirectly affected group between 9 months and 4 years,
indicated the prevalence of sadness decreased (z = 1.79,
p = .037), and had further decreased after 20 years. The
prevalence of avoidance decreased between 9 months
and 4 years (z = 2.28, p = .011). The proportion of indirectly affected experiencing feelings of guilt did not
decrease between 9 months and 4 years (z = 1.39, p =
.082). Nightmares did not decrease between 9 months
and 4 years (z = 0.47, p = .32). No difference was found
between 9 months and 4 years in feelings of fear when
thinking about the accident (z = 0.22, p = .41).
After 20 Years

The directly affected group reported some posttraumatic
stress reactions after 20 years (Table 2), with fewer reactions in those indirectly affected (Mann-Whitney U =
195, p = .003). No difference was identified between
directly and indirectly affected participants regarding
general mental health assessed by the sum score of
GHQ-12 (U = 73, p = .14). For those who had been

bereaved of close friends, parents or classmates (n = 33),
there was a strong positive correlation between posttraumatic stress and complicated grief (rho31 = .78, p <
.001). There was no difference for complicated grief
between the directly and indirectly affected (U = 74.5,
p = .45).
Wild and Seber’s [36] paired proportions test indicated the prevalence of sadness in the indirectly affected
group decreased between 4 and 20 years (z = 1.78, p =
.038). The decrease in prevalence of avoidance
approached significance (z = 1.53, p = .064), which was
also true for prevalence of feelings of guilt (z = 1.58, p =
.057). Nightmares did not decrease between 4 and 20
years (z = 1.33, p = .091). For the directly affected
group, no tests were carried out due to the low power.
However, between 9 months and 20 years, the proportion of directly affected experiencing sadness changed
from 90% (9 months) to 14% (20 years): for the same
follow-up times, avoidance decreased from 75% to 29%,
intrusions decreased from 14% to 29%, nightmares
decreased from 50% to 0%, and feelings of guilt
decreased from 63% to 14%.
During the 20 years, other negative life events or
receiving treatment may have influenced the participants’ posttraumatic stress or general mental health.
The participants had experienced a median of one negative life event with a moderate or great impact (IQR = 2,
range 0-6). The median and IQR were the same for both
the directly and indirectly affected groups. The directly

Table 2 Posttraumatic stress, complicated grief, and general mental health 20 years after a school-bus crash
Impact of Event Scale-Revised
Total
Participants

N M (SD)

CGI

GHQ-12

Mdn (IQR)

Mdn (IQR)

Mdn (IQR)

Intrusion

Avoidance

Hyperarousal

Mdn (IQR)

Mdn (IQR)

Mdn (IQR)

Directly affected
Indirectly affected

7 21 (17)
33 8 (15)

17 (29)
3 (8)

7 (12)
3 (6)

7 (11)
0 (3)

3 (9)
0 (0)

3 (8)
1 (4)

12 (7)
9 (6)

Total

40 10 (16)

4 (11)

3 (8)

0 (4)

0 (1)

1 (6)

9 (5)

Note. CGI = Complicated Grief Index. GHQ-12 = General Health Questionnaire-12.
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affected had experienced 0-2 negative life events,
whereas the indirectly affected had experienced 0-6
events. The events that more than 10% of the sample
had experienced were: serious disease or injury to a
family member (n = 14), bereavement of a close relative
or friend (n = 11), bereavement of a parent (n = 7), serious physical/psychological violence (n = 6), and traffic/
other accident (n = 5). The association between number
of negative life events and posttraumatic stress was
small and not significant (rho 38 = .29, p = .066),
whereas, the association with general mental health was
moderate (rho38 = .40, p = .011).
Whether having received treatment was related to current posttraumatic stress or general mental health was
explored. Ten participants, whereof three were directly
and seven were indirectly affected, had received psychological or psychopharmacological treatment during the
past 10 years for affective, anxiety, or eating disorders.
Participants who had received treatment (n = 10) had
IES-R Mdn (IQR) = 12 (25) and GHQ-12 Mdn (IQR) =
7 (4), whereas, those who had not received treatment
(n = 30) had IES-R Mdn (IQR) = 3 (7) and GHQ-12 Mdn
(IQR) = 13 (6). The differences in medians were statistically significant for both posttraumatic stress (U = 78,
p = .02) and for general mental health (U = 53, p = .002).
Twenty years later, 11 out of 40 participants reported
they were still influenced by the accident, whereof seven
participants were directly affected. The eleven participants were asked to describe how they were influenced
by the event, and to regard both negative and positive
consequences. No apparent differences in meaning were
discerned between directly and indirectly affected participants. The examples presented herein serve as illustrations of how the event still affected the participants.
Four of the eleven participants described an increased
influence of the event when they became parents: one
participant expressed that he/she “every day consider
that my children might die of something, suffocate,
being run over by a motor vehicle, murdered.” Three
participants stated they had learned to cherish valuable
things in life: one participant had “realised the importance of caring for relations with others.” Two expressed
survivor guilt: one stated that he/she “think[s] about [the
crash] every time I hear about other accidents. I wonder
if I was worth surviving.”

Discussion
The limitations inherent in the small sample and the
attrition precluded precise inferences. Nevertheless,
given the dearth of published long-term studies on psychological consequences for children involved in major
traffic accidents, the findings could contribute to further
research. The initial load on psychological resources was
apparently high. After four years, some psychological
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reactions had decreased in the indirectly affected group,
and further continued up to 20 years after the incident.
At this point, the now adult participants who were
directly affected reported mild posttraumatic stress, and
indirectly affected participants endorsed almost no posttraumatic stress reactions. No difference in general mental health or in complicated grief was observed between
the groups. Complicated grief and posttraumatic stress
reactions were correlated after 20 years, and mostly participants who were directly affected experienced the
event still affected their daily lives.
In the first survey after 9 months, there was a substantial proportion who reported sadness and avoidance
reactions in both the directly and indirectly affected
groups, and the directly affected had more feelings of
guilt and nightmares. Intrusion is considered a hallmark
symptom of PTSD, and although no assessment was
made as to whether the children suffered from PTSD,
the 9% prevalence of nightmares in the indirectly
affected group paralleled the 9-month 6% prevalence of
PTSD found in indirectly affected schoolchildren after a
bus-train collision in Israel [17]. In the present study,
8% of the children stated they would like to meet a professional to talk about their feelings about the accident.
After 4 years, about half of the indirectly affected participants reported no upsetting thoughts during about
the bus crash the past year; however, the remainder felt
that they would like to meet a professional to talk about
the event. In a 7-year follow-up after an Israeli bus and
train collision [18], 12-17% of the then 20-years old conscripts who had been both directly and indirectly
exposed had sought military mental health services,
compared with 1% of children from a nearby school.
These findings substantiate help-seeking behaviour is
also expected to increase in indirectly affected for several years after a large RTA. In this study, only changes
in sadness and avoidance were determined between
9 months and 4 years, whereas and there were only
small or no changes for intrusions and nightmares, and
feeling guilt or fear when thinking of the bus crash.
Therefore, the findings herein were similar to clinical
observations after a mudslide engulfed a primary school
[37]: during the first four years, the most common
symptoms reported by the children to their general physician were sleeping difficulties, nervousness, avoidance,
instability and enuresis.
After 20 years, the directly affected group reported
some chronic posttraumatic stress reactions, and these
were still markedly higher than the indirectly affected
who reported minimal chronic reactions. In the indirectly affected group, intrusions appeared more longstanding than avoidance and hyperarousal reactions. In
a 33-year follow-up of children affected by a mudslide
[16], significant posttraumatic stress remained in a
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quarter of the sample, whereas, the rates of other psychopathological disorders were not elevated. However, it
can only be speculated as to whether the higher symptom load after the mudslide disaster, compared with the
results presented here, is due to a ubiquitous threat of
another mudslide imposed on those children, or the
result of successful acute support interventions after the
bus crash [20]. Posttraumatic stress reactions, but not
general psychopathology, can be prolonged into adulthood in children and adolescents who have been
exposed to single traumatic events [16,18,38], which was
supported by the results of this study. Negative life
events, other than the bus crash, were positively associated with decreased general mental health but not
with posttraumatic stress after 20 years.
Measures of posttraumatic stress in bereaved trauma
samples victims may be confounded by prolonged grief
reactions [39], and traumatic bereavement is associated
with worse long-term outcome in both children [40]
and adults [35]. In this study, grief and posttraumatic
stress were closely intertwined, and further studies
could disentangle the long-term consequences of traumatic stress and traumatic bereavement.
This study suffered from several limitations. First, the
sample size was small, especially for the directly affected
group, as only 11 children survived the bus crash. The
inherent difficulties would have been reduced if the
response rate for the indirectly affected group had been
higher: only 33 responded out of 91 individuals traced
from this group. This introduced possible response bias,
i.e., the respondents were a biased sample of all indirectly affected eligible participants. It has been suggested
those least affected are less inclined to respond [41].
Thus, a response bias would have attenuated the differences between the indirectly and directly affected
groups. Second, as only aggregate data were retained
from the first two surveys, a comparison of respondents
and non-respondents in the indirectly affected group
based on previous assessment of PTSS was precluded.
Further, in consideration of the age of the participants
and the setting in which the study was conducted only
single items were chosen in the first two surveys for
identifying affective and anxiety reactions, These items
were derived from a reliable and valid questionnaire
[17,22], however, as the items have not been empirically
tested, the validity and reliability is uncertain, although
face validity may not have been compromised.
Although the assessment of treatment effects was
beyond the scope of this study, the results suggested
participants who had received treatment since the event
had more posttraumatic stress reactions and worse general mental health than those who had not received
treatment. This corresponded to previous findings
[35,42], and might be due to direct involvement
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predisposing individuals towards seeking professional
help [18], or that those who seek treatment have a
higher acute symptom load. As such, the results implied
that receiving treatment was not as a result of improved
subsequent mental health, but as an effect of worse
prior mental health. That treated subjects report worse
mental health needs addressing in further studies.

Conclusions
Although the limitations prevent assertive conclusions
from this study, the findings supports previous research
on long-term psychological consequences for children
involved in major road traffic accidents in that while
general mental health problems are not elevated many
years later, posttraumatic stress reactions can persist
long into adulthood.

Acknowledgements
The Swedish National Board of Health and Welfare provided core funding to
the National Centre for Disaster Psychiatry.
Author details
1
National Centre for Disaster Psychiatry, Department of Neuroscience,
Uppsala University, Uppsala, Sweden. 2Department of Women’s and
Children’s Health, Karolinska Institutet, Stockholm, Sweden.
Authors’ contributions
FKA participated in the design of the study and acquisition of data,
performed the data analysis and drafted the manuscript. PAR and TL
created, and participated, in the design of the study, collected data and
helped to draft the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 10 November 2010 Accepted: 11 March 2011
Published: 11 March 2011
References
1. Swedish National Board of Health and Welfare: Attendance at Accident
and Emergency Departments due to injuries - Statistics from the Injury
Database (IDB) Sweden, 2008 [Swedish]. Stockholm, Sweden 2009.
2. Kahana SY, Feeny NC, Youngstrom EA, Drotar D: Posttraumatic stress in
youth experiencing illnesses and injuries: an exploratory meta-analysis.
Traumatology 2006, 12:148-161.
3. Stallard P, Velleman R, Baldwin S: Prospective study of post-traumatic
stress disorder in children involved in road traffic accidents. BMJ 1998,
317:1619-1623.
4. American Psychiatric Association: Diagnostic and statistical manual of mental
disorders. 4 edition. Washington: American Psychiatric Association; 2000.
5. Bryant B, Mayou R, Wiggs L, Ehlers A, Stores G: Psychological
consequences of road traffic accidents for children and their mothers.
Psychol Med 2004, 34:335-346.
6. Mayou R, Tyndel S, Bryant B: Long-term outcome of motor vehicle
accident injury. Psychosom Med 1997, 59:578-584.
7. Stallard P, Velleman R, Baldwin S: Children involved in road traffic
accidents: psychological sequelae and issues for mental health services.
Clin Child Psychol Psychiatry 2001, 6:23-39.
8. American Psychiatric Association: Diagnostic and statistical manual of mental
disorders. 3 edition. Washington: American Psychiatric Association; 1987.
9. Olofsson E, Bunketorp O, Andersson AL: Children and adolescents injured
in traffic - associated psychological consequences: a literature review.
Acta Paediatr 2009, 98:17-22.

Arnberg et al. Child and Adolescent Psychiatry and Mental Health 2011, 5:8
http://www.capmh.com/content/5/1/8

10. Ehlers A, Clark DM: A cognitive model of posttraumatic stress disorder.
Behav Res Ther 2000, 38:319-345.
11. Foa EB, Steketee G, Rothbaum BO: Behavioral/cognitive
conceptualizations of post-traumatic stress disorder. Behav Ther 1989,
20:155-176.
12. Kassam-Adams N, Winston FK: Predicting child PTSD: the relationship
between acute stress disorder and PTSD in injured children. J Am Acad
Child Adolesc Psychiatry 2004, 43:403-411.
13. Gillies ML, Barton J, Di Gallo A: Follow-up of young road accident victims.
J Trauma Stress 2003, 16:523-526.
14. Le Brocque RM, Hendrikz J, Kenardy JA: The course of posttraumatic stress
in children: examination of recovery trajectories following traumatic
injury. J Pediatr Psychol 2010, 35:637-645.
15. Yule W, Bolton D, Udwin O, Boyle S, O’Ryan D, Nurrish J: The long-term
psychological effects of a disaster experienced in adolescence: I: the
incidence and course of PTSD. J Child Psychol Psychiatry 2000, 41:503-511.
16. Morgan L, Scourfield J, Williams D, Jasper A, Lewis G: The Aberfan disaster:
33-year follow-up of survivors. Br J Psychiatry 2003, 182:532-536.
17. Simon GE, VonKorff M: Recall of psychiatric history in cross-sectional
surveys: implications for epidemiologic research. Epidemiol Rev 1995,
17:221-227.
18. Milgram NA, Toubiana YH, Klingman A, Raviv A, Goldstein I: Situational
exposure and personal loss in children’s acute and chronic stress
reactions to a school bus disaster. J Trauma Stress 1988, 1:339-352.
19. Tyano S, Iancu I, Solomon Z, Sever J, Goldstein I, Touvtana Y, Bleich A:
Seven-year follow-up of child survivors of a bus-train collision. J Am
Acad Child Adolesc Psychiatry 1996, 35:365-373.
20. Winje D, Ulvik A: Confrontations with reality: crisis intervention services
for traumatized families after a school bus accident in Norway. J Trauma
Stress 1995, 8:429-444.
21. Winje D: Psychological adjustment after severe trauma: a longitudinal
study of adults’ and children’s posttraumatic reactions and coping after
the bus accident in Måbødalen, Norway, 1988. PhD thesis University of
Bergen, Department of Clinical Psychology; 1998.
22. Pynoos RS, Frederick C, Nader K, Arroyo W, Steinberg A, Eth S, Nunez F,
Fairbanks L: Life threat and posttraumatic stress in school-age children.
Arch Gen Psychiatry 1987, 44:1057-1063.
23. Sveen J, Low A, Dyster-Aas J, Ekselius L, Willebrand M, Gerdin B: Validation
of a Swedish version of the Impact of Event Scale-Revised (IES-R) in
patients with burns. J Anxiety Disord 2010, 24:618-622.
24. Weiss DS, Marmar CR: The Impact of Event Scale-Revised. In Assessing
Psychological Trauma and PTSD. Edited by: Wilson JP, Keane TM. New York:
Guilford Press; 1997:399-411.
25. Horowitz M, Wilner N, Alvarez W: Impact of Event Scale: a measure of
subjective stress. Psychosom Med 1979, 41:209-218.
26. Goldberg DP: The Detection of Psychiatric Illness by Questionnaire: Maudsley
Monograph No.21 London, England: Oxford University Press; 1972.
27. Nilsson KW, Leppert J, Simonsson B, Starrin B: Sense of coherence and
psychological well-being: improvement with age. J Epidemiol Community
Health 2010, 64:347-352.
28. Goldberg DP, Gater R, Sartorius N, Ustun TB, Piccinelli M, Gureje O, Rutter C:
The validity of two versions of the GHQ in the WHO study of mental
illness in general health care. Psychol Med 1997, 27:191-197.
29. Furukawa T, Goldberg DP: Cultural invariance of likelihood ratios for the
General Health Questionnaire. Lancet 1999, 353:561-562.
30. Goldberg DP, Williams P: A User’s Guide to the General Health Questionnaire
Windsor, England: NFER-Nelson; 1988.
31. Bergh Johannesson K, Lundin T, Hultman CM, Lindam A, Dyster-Aas J,
Arnberg F, Michel P-O: The effect of traumatic bereavement on tsunamiexposed survivors. J Trauma Stress 2009, 22:497-504.
32. Prigerson HG, Maciejewski PK, Reynolds CF, Bierhals AJ, Newsom JT,
Fasiczka A, Frank E, Doman J, Miller M: Inventory of Complicated Grief: a
scale to measure maladaptive symptoms of loss. Psychiatry Res 1995,
59:65-79.
33. Prigerson H: Complicated grief. Bereave Care 2004, 23:38-40.
34. Neria Y, Gross R, Litz B, Maguen S, Insel B, Seirmarco G, Rosenfeld H, Suh EJ,
Kishon R, Cook J, Marshall RD: Prevalence and psychological correlates of
complicated grief among bereaved adults 2.5-3.5 years after September
11th attacks. J Trauma Stress 2007, 20:251-262.

Page 8 of 8

35. Arnberg F, Eriksson N-G, Hultman C, Lundin T: Traumatic bereavement,
acute dissociation and posttraumatic stress: a 14-year follow-up of the
MS Estonia disaster. J Trauma Stress .
36. Wild CJ, Seber GAF: Comparing two proportions from the same survey.
Am Stat 1993, 47:178-181, Erratum in: Am Stat 1994, 48: 269-269.
37. Lacey GN: Observations on Aberfan. J Psychosom Res 1972, 16:257-260.
38. Bolton D, O’Ryan D, Udwin O, Boyle S, Yule W: The long-term
psychological effects of a disaster experienced in adolescence: II:
general psychopathology. J Child Psychol Psychiatry 2000, 41:513-523.
39. Lichtenthal WG, Cruess DG, Prigerson HG: A case for establishing
complicated grief as a distinct mental disorder in DSM-V. Clin Psychol Rev
2004, 24:637-662.
40. Winje D, Ulvik A: Long-term outcome of trauma in children: the
psychological consequences of a bus accident. J Child Psychol Psychiatry
1998, 39:635-642.
41. Hussain A, Weisaeth L, Heir T: Nonresponse to a population-based
postdisaster postal questionnaire study. J Trauma Stress 2009, 22:324-328.
42. Lundin T, Jansson L: Traumatic impact of a fire disaster on survivors–a
25-year follow-up of the 1978 hotel fire in Borås, Sweden. Nord J
Psychiatr 2007, 61:479-485.
doi:10.1186/1753-2000-5-8
Cite this article as: Arnberg et al.: A longitudinal follow-up of
posttraumatic stress: from 9 months to 20 years after a major road
traffic accident. Child and Adolescent Psychiatry and Mental Health 2011
5:8.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

