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Background. A serious life event is likely to shape attributions relating to symptoms experienced

afterwards. While they may play an important role in prognosis and seeking care, such percep-

tions have hardly been studied among survivors of a disaster.

Objective. To investigate the association between self-reported health problems that have been

attributed to an extreme life event and the symptoms presented to GPs.

Methods. A two-wave longitudinal survey (2–3 weeks and 18 months) among survivors of a fire-

works disaster was combined with a continuous morbidity surveillance in general practice.

Symptoms attributed to the disaster reported in an open-ended question in the two waves were

analysed using descriptive statistics. Differences in presented symptoms over time were ana-

lysed using logistic multilevel analysis.

Results. More than half of the respondents reported health problems, which were, in their opin-

ion, related to the disaster. Psychological problems were most frequently reported in association

with the disaster, and in contrast to physical attributed symptoms, presentation of these prob-

lems in general practice decreased over time. In the total sample, musculoskeletal symptoms

were less frequently presented in the longer term. Survivors who attributed symptoms to the di-

saster at both waves or after 18 months only most often presented such symptoms to the GP.

Conclusion. Survivors attributed psychological problems and physical symptoms to the disaster

at short-term and midterm post-disaster. Most of these survivors presented such symptoms to

the GP. Attribution of symptoms to an extreme life event such as a disaster may therefore require

special attention from the GP.

Keywords. Causal attributions, disasters, family medicine, illness perceptions, symptoms.

Introduction

When people experience symptoms, the way they per-
ceive their symptoms may play an important role in
prognosis and may influence their care seeking behav-
iour. Such perceptions include causal attributions and
thoughts about the future course of symptoms. Pessi-
mism about the course, not perceiving personal con-
trol over symptoms, and holding exclusively somatic
attributions have been associated with a poor progno-
sis1–4 and seeking care for symptoms.5

The experience of a serious negative life event af-
fects health and well-being on multiple levels. Such an
event is likely to shape perceptions about experienced
symptoms. Disasters are extreme life events affecting
many people at once. Psychological reactions to

disasters have been well documented,6–8 and physical
symptoms may arise as a consequence of psychological
trauma or stress.9 The occurrence of disasters seems to
be increasing,10 posing a challenge to health care sys-
tems to provide care as needed. Few epidemiological
studies into health consequences of disasters have in-
vestigated the long-term impact of a disaster, indicat-
ing an increase in the use of (primary) health care and
a prolonged prevalence of symptoms in part of the
survivor population.11–13 Studies that focused on the
use of mental health care showed that in general a mi-
nority of survivors with severe mental health problems
made use of these services.12,14

These studies report symptoms of acute or post-
traumatic stress disorder, which indicate a direct link
between the reported symptoms and disaster.15
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However, survivors may experience a much wider
range of symptoms that they may or may not attribute
to the disaster, possibly influenced by media reports
or other societal circumstances during the aftermath.16

While studies have reported on the increased use of
care, the extent to which survivors use (primary)
health care for symptoms they attribute to their expe-
rience of a disaster has not been explored. This is im-
portant since specific disaster attributions may
negatively influence the prognosis of symptoms.

The aim of this study was to explore the range and
frequency of self-reported health problems in the after-
math of a disaster that survivors attributed to the disas-
ter and to what extent these symptoms were presented
in general practice during three equal periods post-
disaster. The main research questions were (i) What per-
centage of survivors attributed symptoms to the disaster?
(ii) What are the symptoms that survivors attributed to
the disaster when asked in an open question, at short-
term and midterm post-disaster? (iii) To what extent
were attributed symptoms presented to the GP during
three equal periods after the disaster?

For this purpose, we analysed data from a longitudinal
study among survivors of a fireworks disaster in The
Netherlands (city of Enschede) and the electronic medi-
cal records (EMRs) of their GPs.17 In this study, we fo-
cus on the period up to 27 months after the disaster.

Methods

Design and data collection
Survey. A two-wave longitudinal survey was per-
formed among affected residents. An initial survey
(Wave 1) was set up in May 2000, 2–3 weeks after the
disaster. Approximately 18 months after the disaster,
in November 2001, a second survey (Wave 2) was con-
ducted.

A total of 1567 affected residents participated (esti-
mated response 35%) in the first survey and 1116 also
completed the second questionnaire (response rate
71%). This makes an overall response rate for both
waves of �25%.

The study was approved by the Medical Ethical
Committee of the Netherlands Organization for Ap-
plied Scientific research (TNO), and informed consent
was obtained from all respondents before participation
in the study.

Participants completed several questionnaires on
health problems. The design and used questionnaires
are discussed elsewhere in more detail.17 For the aim
of this study, in which we focus on symptoms that
were attributed to the disaster, we used the following
survey question: ‘Do you have health problems which
are, in your opinion, related to the fireworks depot ex-
plosion?’ (yes/no). This question was followed by an
open question: ‘If so, what kind of health problems?’.

These self-reported health problems were coded by
experienced, trained medical students according to
the International Classification of Primary Care
(ICPC).18

General practice. The longitudinal health survey was
combined with a continuous surveillance of health
problems recorded in the registration systems of GPs.
In the Dutch health care system, it is obligatory for
each citizen to be registered on the list of only one
practice, which must first be consulted if referral to
secondary care is needed. Data on symptoms from the
EMRs were used to monitor health problems of survi-
vors presented in general practice. Presented symp-
toms were documented in accordance with the ICPC;
ICPC codes were classified in corresponding chapters
of health problems.

For analysis of EMR data, the period in which the
health survey was performed was divided into two
equal periods: the first 9 months post-disaster (be-
tween 13 May 2000 and 12 February 2001) and the fol-
lowing 9 months (between 13 February 2001 and 12
November 2001). A third 9-month period was distin-
guished following Wave 2 (between 13 November
2001 and 12 August 2002). Patients were informed
about the participation of their GP in this monitoring
study and could object to the use of their data; how-
ever, nobody did. Data collection was performed in
accordance with the privacy protection procedures of
the Dutch Data Protection Authority.

Data analysis
Descriptive statistics were used to describe survivor
characteristics and self-reported health problems. Dif-
ferences in health problems presented to the GP over
time were analysed using multilevel logistic regression
analysis (patients at level 1 and practices at level 2)
with time period as independent factor and presenta-
tion of symptoms as dependent factor.

Results

The question on symptom attribution was completed
by 1009 participants of the 1116 survivors who partici-
pated in both surveys. The mean age was 43 years
(SD 14) and percentages of men and women were
50%. Compared to the 1567 respondents to the first
survey, these 1009 participants were on average youn-
ger (43 versus 40; P < 0.001); the distribution of gen-
der did not differ between participants of the first
survey and completers of the attribution question
(P = 0.50). In this study, data on presented symptoms
from the EMRs were available for 1050 survivors.
Data from both sources were available for a total of
985 study participants, representing �22% of the total
group of affected residents.
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Self-reported symptoms attributed to the disaster
Of all 1009 participants who completed the attribution
question, 604 survivors (60%) reported having symp-
toms in association with the disaster at one or both
waves. This group had a somewhat larger percentage
of women (54% versus 47% men; P = 0.002) and did
not differ in age with those who did not attribute
symptoms to the disaster (P = 0.108). One-fifth (227,
22%) attributed health problems 3 weeks after the di-
saster only; another 121 (12%) of the survivors only
attributed health problems 18 months post-disaster
and 256 survivors (25%) reported health problems at-
tributed to the disaster on both waves.

Of all 604 participants who reported symptoms in
association with the disaster, 584 people specified
which symptoms they attributed to the disaster. Symp-
toms that were most often reported after 3 weeks or
after 18 months are presented by category in Table 1.
These will be referred to in the rest of the paper when
‘symptoms’ are mentioned, unless specified otherwise.

Psychological problems were reported by 384 of the
survivors (66% of 584) and were most often reported
at either one of the waves. Within this chapter, feeling
anxious (n = 171), acute stress (n = 110) and insomnia
(n = 141) were the most prevalent problems.

Symptoms that were included in the ICPC chapter
‘General health problems’ were reported by 192 of
the survivors (33% of 584), mostly tiredness (n = 187).
Other physical symptoms that were frequently re-
ported in association with the disaster were neurologi-
cal symptoms, predominantly headache (n = 110) and
dizziness (n = 28), respiratory problems (mostly dysp-
noea, n = 47; cough, n = 46; throat problems, n = 33)
and musculoskeletal problems (mostly problems of
the back, n = 47; neck, n = 41; shoulder, n = 24). In all
categories, a substantial part of attributed symptoms
were reported after 3 weeks or 18 months only. Neu-
rological and respiratory symptoms were most often
reported after 3 weeks only. Health problems in the
other ICPC chapters were reported by smaller num-
bers of survivors (0–5% in both waves, not in table).

Symptoms presented in general practice
A majority of survivors (88%) presented symptoms to
a GP from psychological, general, neurological, mus-
culoskeletal or respiratory categories at any time dur-
ing the three post-disaster periods. Most frequently

presented were musculoskeletal, psychological and re-
spiratory problems (Table 2). Presentation of psycho-
logical problems mostly decreased over time, with the
largest decrease between 10 and 18 months (second
period), while the presentation of musculoskeletal
problems showed a slight increase in the second pe-
riod and a subsequent significant decrease in the third
post-disaster period (19–27 months).

Self-reported health problems attributed to the disaster
and presented in general practice
The majority (92%) of the survivors who attributed
symptoms to the disaster presented at least one of
such symptoms to the GP at any time during the 27
months post-disaster, with proportions ranging from
38% of neurological symptoms to 81% of musculo-
skeletal problems (left side of Table 3). Conversely,
57% of all symptoms from these categories that were
presented to the GP by survivors in this population
were attributed to the disaster, psychological problems
most often (50%) (right side of Table 3).

Tables 4, 5 and 6 show the prevalence estimates of
the main symptoms presented in general practice that
were attributed to the disaster at either or both waves
(Table 4), after 3 weeks (Table 5) or 18 months only
(Table 6). Table 4 (presented symptoms among pa-
tients who attributed such symptoms to the disaster)
and Table 2 (presented symptoms in the total sample)
show that presentation of symptoms to the GP was
relatively frequent among survivors who attributed
such symptoms to the disaster compared to the total
study sample. Presentation of psychological problems
significantly decreased both in the total sample and
among patients attributing these symptoms to the di-
saster. In contrast to the total sample, the presenta-
tion of musculoskeletal problems in this subgroup
showed no significant decrease. Tables 5 and 6 show
that proportions of symptoms presented in the first
period post-disaster did not differ much between sur-
vivors who reported disaster-related symptoms at
Wave 1 or Wave 2 only. However, those who attrib-
uted symptoms at Wave 2 only, more frequently pre-
sented such symptoms to the GP in the second and
third period than those who attributed these symp-
toms at Wave 1 only. Symptoms were most often pre-
sented to the GP by survivors who attributed
symptoms to the disaster only at Wave 2 (93%

TABLE 1 Most frequently reported disaster-related symptoms (n = 1009) on the questionnaire classified by ICPC chapter

ICPC chapter Wave 1 only (3 weeks), n (%) Both waves, n (%) Wave 2 only (18 months), n (%) Not reported, n (%)

Psychological 139 (14) 82 (8) 163 (15) 625 (62)
General 90 (8) 22 (2) 80 (7) 817 (81)
Neurological 84 (8) 8 (1) 44 (4) 873 (87)
Respiratory 80 (7) 12 (1) 30 (3) 887 (88)
Musculoskeletal 62 (6) 19 (2) 53 (5) 875 (87)
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presented to the GP) or at both waves (90%), and
least often by survivors who did not attribute symp-
toms to the disaster (80%) (chi-square test; P <
0.001). Survivors who reported symptoms in relation
to the disaster at both waves mostly did not attribute
similar symptoms at both waves (Table 7).

Discussion

In this study, we examined self-reported health prob-
lems attributed to the Enschede fireworks disaster in
relation to symptoms presented in general practice by
survivors. A majority of the study participants (60%)

TABLE 2 Symptoms presented in general practice in three post-disaster periods (N = 1050)

0–27 months, n (%) 0–9 months, n (%) 10–18 months, n (%) 19–27 months, n (%)

Psychologicala 539 (51) 422 (40) 251 (24) 216 (21)
Musculoskeletalb 696 (66) 408 (39) 442 (42) 365 (35)
Respiratory 524 (50) 306 (29) 303 (29) 268 (26)
General 375 (36) 158 (15) 178 (17) 169 (16)
Neurological 226 (22) 110 (11) 108 (11) 85 (8)

aP < 0.001 for differences between the first period and second or third period (multilevel logistic regression).
bP < 0.001 for differences between the second and third period (multilevel logistic regression).

TABLE 3 Self-reported disaster-related symptoms and presentation of symptoms to the GP up to 27 months post-disaster (N = 985)

Attributed to the disaster Attributed to disaster and
presented to GP, n (%)

Presented to the GP Presented to GP and attributed to disaster,
n (%)

Psychological 384 258 (68) 513 258 (50)
Musculoskeletal 135 109 (81) 655 109 (17)
Respiratory 121 75 (62) 496 75 (15)
General 187 82 (62) 353 82 (23)
Neurological 133 51 (38) 213 51 (24)

TABLE 4 Self-reported disaster-related symptoms at Wave 1 and/or 2, and presentation of symptoms to the GP up to 27 months post-disaster (N =
584)

Self-report Presentation to the GP during three periods post-disaster

n at both or either one of the waves 0–9 months, n (%) 10–18 months, n (%) 19–27 months, n (%)

Psychologicala 384 203 (53) 134 (35) 126 (33)
Musculoskeletal 135 77 (57) 71 (53) 64 (47)
Respiratory 121 51 (42) 50 (41) 37 (31)
General 187 35 (19) 45 (24) 33 (18)
Neurological 133 28 (21) 25 (19) 22 (17)

aP < 0.001 for differences between the first period and second or third period (multilevel logistic regression).

TABLE 5 Self-reported disaster-related symptoms at Wave 1 only (3 weeks post-disaster) and presentation of symptoms to the GP up to 27 months
post-disaster (N = 222, 23% of 985)

Self-report Presentation to the GP during three periods post-disaster

n (Wave 1) 0–27 months, n (%) 0–9 months, n (%) 10–18 months, n (%) 19–27 months, n (%)

Psychologicala 136 116 (52) 64 (47) 35 (26) 29 (21)
Musculoskeletal 63 144 (65) 34 (54) 27 (43) 24 (38)
Respiratory 79 109 (49) 32 (41) 27 (34) 20 (25)
General 87 83 (37) 15 (17) 18 (21) 14 (16)
Neurological 81 61 (28) 13 (16) 9 (11) 8 (10)

aP < 0.001 for differences between the first period and second or third period (multilevel logistic regression).
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reported health problems that they attributed to the
disaster. Psychological problems were most often at-
tributed to the disaster; physical symptoms were
mainly from the general, neurological, respiratory and
musculoskeletal categories. Most of the participants
who attributed symptoms to the disaster (92%) pre-
sented such symptoms to the GP, in particular muscu-
loskeletal, psychological and respiratory symptoms
and fatigue.

Interestingly, 12% of the sample attributed symp-
toms to the disaster at Wave 2 only, and when survi-
vors attributed symptoms to the disaster at both
waves, the symptoms were mostly different at either
wave. These results seem to concern symptoms that
are not acute, possibly reflecting a physical manifesta-
tion of distress in different ways, indicating a shift in
symptoms or a shift in attention to experienced symp-
toms. Previous results that seem to be in line with this
showed that prevalence rates of musculoskeletal symp-
toms recorded in general practice were higher among
victims (and controls) with pre-disaster psychological
problems.19 While the presentation of psychological
problems showed a significant decline over time, this
was mostly not the case for physical symptoms. Mus-
culoskeletal symptoms among patients relating such
symptoms to the disaster were most often and consis-
tently presented to the GP during the three periods of
monitoring. Most symptoms attributed to the disaster
at Wave 2 only were equally or more often presented
to the GP in the first post-disaster period than in later

periods, corresponding with the timing of Wave 2. A
possible explanation for this is that survivors may have
presented a symptom to the GP initially and, in the
absence of an explanation, may have attributed it to
the disaster later.

Several studies have shown that perceptions of pa-
tients about their symptoms, including causal attribu-
tions, may contribute to the prognosis of the
symptoms.2–5 Perceptions may become perpetuating
factors in prognosis and are potentially modifiable.
Therefore, it would be helpful to know the reasons
why survivors attributed symptoms to the disaster.
This raises the question to what extent attributed
symptoms actually existed before the disaster. Since
there are no self-reported data available from the pe-
riod before the disaster, and self-reported symptoms
cannot simply be compared to data available from
monitoring in general practice, there is no straight an-
swer to this question. When comparing pre-disaster
medical data with attribution of symptoms post-disas-
ter, patients with neurological or psychological symp-
toms had more often visited the GP with similar
symptoms. A comparative analysis using data from
GP consultations up to 16 months pre-disaster showed
that for attributed symptoms from all major symptom
categories, except musculoskeletal problems, patients
who consulted the GP for problems before the disas-
ter more often consulted the GP for problems from
the same category in the period post-disaster. These
findings might indicate towards the possibility that

TABLE 7 Symptoms attributed to the disaster and presented to the GP among survivors reporting disaster-related symptoms at both waves (3 weeks
and 18 months post-disaster) (N = 256, 26% of 985)

Symptoms attributed at both waves,
n (%)

Symptoms attributed at one or both waves,
n (%)

Symptoms presented to the GP at any time
(0–27 months), n (%)

Psychological 82 (32) 200 (78) 184 (73)
Musculoskeletal 22 (9) 108 (42) 181 (72)
Respiratory 8 (3) 81 (32) 145 (58)
General 19 (7) 85 (33) 113 (45)
Neurological 12 (5) 60 (23) 67 (27)

TABLE 6 Self-reported disaster-related symptoms at Wave 2 only (18 months post-disaster) and presentation of symptoms to the GP up to 27 months
post-disaster (N = 121, 12% of 985)

Self-report Presentation to the GP during three periods post-disaster

n (Wave 2) 0–27 months, n (%) 0–9 months, n (%) 10–18 months, n (%) 19–27 months, n (%)

Psychologicala,b 162 80 (66) 86 (53) 69 (43) 64 (40)
Musculoskeletal 53 95 (79) 30 (57) 31 (59) 30 (57)
Respiratory 30 69 (57) 12 (40) 16 (53) 13 (43)
General 79 53 (44) 15 (19) 22 (28) 16 (20)
Neurological 44 31 (26) 11 (25) 14 (32) 13 (30)

aP < 0.05 for differences between the first and second period (multilevel logistic regression).
bP < 0.01 for differences between the first and third period (multilevel logistic regression).
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part of the patients who attributed symptoms to the
disaster already had similar symptoms before the
disaster.

The process of attributing symptoms to a disaster
may be complex and multidimensional. Evidently, ex-
treme life events have health consequences, which
may last for a prolonged period of time.12,20 Survivors
may relate their symptoms to somatic causes due to
(supposed) exposure to substances during the disaster.
This has been the case in many survivors of the Bijl-
mermeer aeroplane crash in The Netherlands, when
possible health effects had not been measured until 6
years after the disaster.21 However, the outcome of in-
vestigations on the possible exposure to toxic substan-
ces immediately after the fireworks disaster showed
that there was no harmful exposure.22 Alternatively,
survivors may relate their physical symptoms to emo-
tional stress experienced during and after the disaster.
Both reasons for attributing symptoms to the disaster
may induce, prolong or increase the experience of
(still) being a victim rather than having resilience,
which may hinder recovery of symptoms. However,
patients may also hold several different attributions
for symptoms at once.23

Another possibility for disaster attribution are
symptoms or problems because of injuries, which may
have been included among symptoms in the musculo-
skeletal category reported at Wave 1 only and pre-
sented in the first period post-disaster. In a previous
study on physical symptoms after the fireworks disas-
ter, 7% of 1216 survivors had an injury while 21% re-
ceived a diagnosis of various symptoms without
a specific diagnosis (‘medically unexplained’). Com-
pared to the non-injured, injured survivors had a high-
er number of such non-specific symptoms both before
and after the disaster.24 This finding illustrates that
survivors may experience symptoms for different rea-
sons; they may also attribute (similar) symptoms to
the disaster for different reasons.

Whereas strengths of this study are the longitudinal
design and the large sample size, some limitations
should be noted. The attribution of psychological
problems might be underestimated, due to the order
of health-related questions in the surveys. In both sur-
veys, the question on attribution was asked before
questions on emotional consequences of the disaster;
in the first survey, the question was asked after ques-
tions on medication, in the second survey after a series
of questions on general physical symptoms and specific
respiratory symptoms. The questions preceding the
open-ended question may have influenced the answers:
respondents may have been triggered to think about
physical symptoms rather than psychological problems.
Results from previous studies on the same disaster in-
deed did show that such problems were frequently
present after 2–3 weeks; approximately three out of
four survivors reported intense intrusions and

avoidance reactions.15 Previous results of symptom
prevalence after the fireworks disaster showed that
a majority of survivors reported fatigue and musculo-
skeletal symptoms after 18 months.25 If not under-re-
ported, the results suggest that in most cases, survivors
did not attribute these symptoms to the disaster.

Another methodological issue to be considered is
the representativeness of the study sample. The sam-
ple is limited to those survivors who participated in
both surveys. Some selection has taken place—com-
pared to non-participants, participants in the surveys
were more likely to be women, between 45 and 64
years old, immigrants and living with a partner. More-
over, before as well as after the disaster, study
participants more often visited the GP than non-
participants.26

In this study, we did not investigate the specific rea-
sons for attributions, neither do we know to what extent
GPs were informed regarding (reasons for) disaster at-
tributions of presented symptoms. This could be quite
low, considering outcomes of a study on symptoms at-
tribution after the Bijlmermeer aeroplane crash show-
ing that only 6% of symptoms that were attributed to
the disaster by survivors were associated with the disas-
ter by GPs.27

We showed that part of the survivors (12%) attrib-
uted symptoms to the disaster only later in time, while
alternatively, reported symptoms after a disaster may
not automatically be linked to the event itself. For
GPs, it is important to be aware of specific attributions
in patients since these may negatively influence the fu-
ture course of symptoms while they may be modified.
Both in practice and in future studies, attention is re-
quired not only for symptoms but also for patients’ at-
tributions and their specific reasons.
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