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On the afternoon of May 13,
2000, a fireworks deposit situ-
ated in a residential area ex-

ploded, killing 22 people and injuring
about 1,000 in the center of Enschede,
a town in the east of the Netherlands.
As a result approximately 1,500 houses
were damaged, of which 498 had to be
demolished, leading to displacement of
4,163 inhabitants (1). An estimated
17,000 individuals were probably ex-
posed in one way or another to this dis-
aster (1). The event was immediately
declared a national disaster. In re-
sponse, a nationwide support effort
was launched and funds were allocated
for research to document health conse-
quences of this disaster. As a result,
data about health, well-being, and
medical service use have been system-
atically collected since the early days
after this event (2–5).

In contrast to the wealth of publica-
tions about the epidemiology of men-
tal health problems after a disaster
(6,7), there are only few studies that
describe help-seeking behavior for
these problems in a population strick-
en by disaster, or the outcomes of in-
terventions. In this article we present
the results of a chart study and inter-
views in early and later phases of
treatment of adults who sought help
from mental health services for disas-
ter-related problems. The aim of the
study was to evaluate mental health
service delivery to persons affected
by the fireworks disaster in Enschede
during the period from May 2000 to
May 2005. This study documented
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Objective: This study documented the number of people seeking help
for mental health problems after a fireworks disaster in Enschede, the
Netherlands. It describes their diagnostic characteristics, interventions
provided, and their results. Methods: Researchers coded data from in-
takes and medical charts of all patients who sought help (N=1,659) and
entered treatment (N=663) at a disaster relief service between May 13,
2000 (day of the disaster), and June 1, 2004. Patients who received more
than eight treatment sessions (N=394) and were in treatment one year
after the disaster were interviewed with the Composite International
Diagnostic Interview (CIDI) (N=228, response rate, 58%) and other
questionnaires (N=271, response rate, 69%). Results: In the population
probably exposed, the cumulative referral-incidence for disaster-relat-
ed mental health problems over four years was approximately 10%; in
terms of referrals to the mental health facility over five years, the pro-
portion of disaster-related referrals was 5.7%. Among adults, posttrau-
matic stress disorder (PTSD) was the most common clinical diagnosis
(53%, chart sample). However, depression was the most common CIDI
diagnosis (58%, CIDI interview sample). The recovery rate was about
50% on the basis of clinical judgment (chart sample), between 69%
and 76% on the basis of “healthy” scores on symptoms, and between
39% and 60% in social and physical functioning (interview sample).
Conclusions: Apart from persons seeking support during the first weeks
postdisaster, the largest influx occurred after about one year and was
limited in size. Clinicians in specialized services should be aware that
conditions other than PTSD, such as depression, anxiety, substance
abuse, and somatoform disorders, are also quite common after disas-
ters. (Psychiatric Services 61:1138–1143, 2010)



the number of people seeking help for
disaster-related psychological prob-
lems, their sociodemographic and di-
agnostic characteristics, the interven-
tions that they received, and some re-
sults of these interventions. To our
knowledge this is the first systematic
investigation of all adults seeking spe-
cialized mental health care in a disas-
ter-stricken area.

Methods
Treatment settings
In the first week after the explosion,
the regional mental health care insti-
tute, which has a catchment area of
390,000 and about 6,000 referrals a
year, organized a special outpatient
team to provide evidence-based thera-
pies for people who experienced disas-
ter-related mental health problems.
Apart from supportive counseling, no
specific early interventions, such as
critical incident debriefing, were of-
fered (8). No other specialized disas-
ter-related mental health services
were available in the region. As far as
could be ascertained, approximately
95% of all people who sought help for
disaster-related mental health prob-
lems, other than in primary care, did
so from the specialized fireworks dis-
aster team (2). The central element in
the protocol consisted of brief eclectic
psychotherapy for posttraumatic stress
disorder (PTSD), which consisted of
psychoeducation, imaginary exposure,
writing assignments, and a closing rit-
ual (9). In addition, cognitive-behav-
ioral treatment (CBT) (10), eye move-
ment desensitization and reprocessing
(EMDR) (11), general supportive
counseling, and pharmacological treat-
ment were available. An algorithm was
formulated to guide choice of treat-
ment during a dialogue with the pa-
tient. If disorders other than those di-
rectly related to the disaster, such as
psychosis or addiction, were on the
forefront, these were treated first.

Data collection
Two methods of data collection were
used. The first was routine registration
of all service contacts on a monthly ba-
sis and the systematic coding of data
from the medical charts of all patients
who came to the disaster relief service
between May 13, 2000, and June 1,
2004. All relevant medical information

was recorded in the charts according
to a prescribed format. The end of the
follow-up period was May 1, 2005.
The following data were extracted
from the medical charts: demographic
information, medical history, material
or financial damage as a result of the
disaster, initial complaints, clinical di-
agnosis, duration of treatment and
number of contacts, number of unful-
filled appointments, number of treat-
ment episodes (a new episode was
documented when more than three
months passed between two contacts),
type of treatment (psychotherapy ac-
cording to the protocol, supportive
psychotherapy, or medication), and re-
covery as assessed by the clinician.
Clinical diagnoses based on DSM-IV
criteria were determined in consensus
meetings by experienced clinicians on
the basis of semistructured data gath-
ered at intake. “Recovery” was coded
if the therapist explicitly reported in
the chart or in a letter to the family
physician that complaints observed at
onset were in remission at discharge.

The second method of data collec-
tion consisted of a structured diagnos-
tic interview and a number of self-re-
port questionnaires. The aim of this
part of the study was to evaluate diag-
noses and outcomes of the treatment
protocol more systematically. All pa-
tients who completed a minimum of
eight sessions of treatment and were
still in treatment after May 1, 2001—
or entered treatment after this date—
were asked to provide informed con-
sent for the interview study by their
therapist. The cutoff of eight sessions
was based on previous disaster studies
(12), which showed that if individuals
are asked to participate in a research
project too early the response rate is
low. This part of the study started in
May 2001 and included patients until
June 1, 2004. The end of the follow-up
was April 1, 2005.

For eligible adult patients who con-
sented to participate in the interview
study, the Dutch 12-month version of
the Composite International Diagnos-
tic Interview (CIDI) (13) was adminis-
tered by experienced research assis-
tants trained in the instrument. Over-
all severity of psychological complaints
was measured with the Symptom
Checklist–90 (SCL-90), with a cutoff
of >170 for men and >204 for women

to indicate high levels of distress (14).
Severity of experienced posttraumatic
stress was measured with the Self-Rat-
ing Scale for PTSD (SRS-PTSD) (15).
Social span of activities was measured
with the 36-item Short-Form Health
Survey (SF-36) (16), with a cutoff of
<40 to indicate poor quality of life.

The CIDI and the questionnaires
were first administered around the
eighth treatment session, which was a
mean±SD of 3.0±1.3 months after
treatment started (in one case admin-
istration was at six months). Nine
months after treatment ended, a fol-
low-up interview was conducted. Pa-
tients who stayed in treatment for
more than two years received a final
examination at the end of the two-year
period. “Healthy” in the interview
study was defined as scores at the last
assessment that were below the cutoff
scores for the SCL-90 and SRS-PTSD
or above the cutoff score for the SF-
36. The study was approved by the
ethics committees of the general and
psychiatric hospital of the city of En-
schede, and all interviewed partici-
pants gave written informed consent.

Analyses
Absolute numbers of disaster-related
referrals from May 2000 until June
2004 were used as numerators to cal-
culate four-year cumulative incidence
of referrals, with the estimated total
number of probably exposed persons
as the denominator (1). All further
analyses were based on data from pa-
tients who underwent the intake pro-
cedure and for whom sufficient infor-
mation was available for analysis. Dif-
ferences in counts within various sub-
populations were tested with chi
square analysis or Student’s t test. For
the SCL-90, SRS-PTSD, and SF-36,
values were replaced by a casewise se-
ries mean when less than 20% of data
were missing in a subscale.

Results
Between May 13, 2000, and June 1,
2004, there were 1,906 referrals to the
specialized disaster team, consisting of
1,659 persons, including adults and
children. On average, disaster-related
referrals constituted 5.7% of the total
number of referrals to the mental
health care institute over the five-year
period. The peak of disaster-related
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referrals occurred in the second year
after the disaster (N=543, or 7.9% of
all institute referrals). It is interesting
that the overall number of referrals
during the first year after the disaster
dropped by nearly 20% compared
with the previous year (1999), only to
rise above baseline numbers in the
second and third year. Especially high
numbers of referrals were seen in
month 24 (N=55) and month 32
(N=46) after the disaster. The first
peak coincided with a claim procedure
that started at month 24 after the dis-
aster. The second peak occurred after
an advertising campaign was launched

to inform the general public that psy-
chological support was available.

On the basis of the 1,659 referred
persons and an estimate of 17,000
probably exposed inhabitants (1),
which included the 4,163 displaced
persons, the four-year cumulative re-
ferral-incidence was 98 persons per
1,000 of the total exposed population
(95% confidence interval=94–102). Of
the 460 persons who initially accompa-
nied an individual seeking treatment,
228 also received some form of treat-
ment themselves, either in partner-re-
lationship therapy (N=162) or individ-
ually (N=66). This group was not fur-

ther examined in this study. Also not
included were the 315 children who
were referred to the service, 235 of
whom (75%) received treatment, and
73 adults who were referred but who
did not visit the center. This left a sam-
ple of 811 adult patients. [A flowchart
showing the various groups is available
as a supplement to this article at
ps.psychiatryonline.org.]

Of these 811 adult patients, 148
(18%) underwent only part of the in-
take procedure and did not enter
treatment. A total of 663 adults en-
tered treatment. Of the 663 patients,
211 (32%) dropped out very soon after
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Characteristics of and treatments provided to patients seeking help for disaster-related mental health problems

Patients Interview Patients not 
in treatment sample interviewed
(N=663) (N=271) (N=392)

Variable N % N % N %

Age (M±SD)a 41.4±14.0 43.3±14.1 40.0±13.9
18–34b 166 25 51 19 114 29
35–49 325 49 136 50 184 47
≥50 172 26 84 31 90 23

Male 332 50 136 50 196 50
Dutch ethnicity 444 67 171 63 274 70
Migrantb 219 33 100 37 118 30
Lived at the time of the disaster in the demolished areab 186 28 111 41 74 19
Lives with a partner 385 58 160 59 223 57
Living with childrenb 424 64 201 74  223 57
Psychiatric history 172 26 68 25 106 27
Housing was damaged in the disasterb 378 57 190 70 188 48
Has financial worriesb 225 34 108 40 78 30
Number of contacts (M±SD)b 18±4 30±11 10±7
Number of contacts (mode) 6 12 3
Therapyc

Supportive treatment alone or in combination
with other treatment 534 81 235 87 299 76

Supportive treatment only 179 27 84 31 95 24
Parts of brief eclectic psychotherapy or in

combination with other treatment 322 49 125 46 197 50
Brief eclectic psychotherapy covering all 16 sessions 85 13 47 17 38 10
Eye movement desensitization and reprocessing (EMDR)

alone or in combination with other treatmentb 115 17 62 22 53 14
EMDR alone 13 2 5 2 8 2
Cognitive-behavioral treatment (CBT) in combination

with other treatment 18 3 10 4 8 2
CBT with no other treatment 1 <1 0 — 1  <1

Group treatment alone 7 1 3 1 4 1
Medication

Any 292 44 132 49 160 41
Antidepressantb 233 37 115  42 118 30
Anxiolytic 55 8 18 7 37 9
Sleep medication 66 10 32 12 34 9
Antipsychotic 9 1 4 1 5 1
No information in medical charts 36 5 8 3 28 7

a Pearson’s chi square, p<.05, for difference between subgroups
b Student’s t test, p<.05, for difference between subgroups
c Percentages sum to more than 100 because patients could receive more than one therapy



intake; thus 452 adults (68%) entered
the active treatment phase. In 95% of
these cases (N=627), adequate infor-
mation about the treatments provided
could be extracted from the medical
charts. For 548 patients (83%) the
treatment algorithm was completed,
and for 524 patients (79%) the chart
information was sufficient to encode
treatment outcome. In the assessment
window between May 1, 2001, and
June 1, 2004, a total of 394 persons
completed eight or more sessions. Of
these, 271 participated in the inter-
view study (69%).

Table 1 provides data on demo-
graphic and diagnostic characteristics
of and treatments provided to the 663
adult patients who entered treatment,
as well as the 271 who participated in
the interview study and the 392 who
did not.

Compared with the group of pa-
tients who did not participate in the
interview study, the interview group
had fewer persons aged 18 to 34 years
(χ2=8.8, df=3, p<.025); in addition,
the interview group had more mi-
grants (χ2=17.6, df=1, p<.001), more
persons from the demolished area
(χ2=25.3, df=1, p<.001) or with de-
molished houses (χ2=47.6, df=1, p<
0.001), more persons living with chil-
dren (χ2=30.9, df=1, p<.001), and
more persons with financial worries
(χ2=15.6, df=1, p<.001). Persons in
the interview group were somewhat

older (t=2.7, df=661, p<.05) and re-
ceived far more treatment sessions
(t=28.9, df=661, p<.001).

Supportive treatment, often in com-
bination with other types of treatment,
was the most common type of treat-
ment used. Brief eclectic psychothera-
py was the most common type of psy-
chotherapy offered, which was the in-
tent of the protocol. However, the pro-
tocol (that is, brief eclectic psychother-
apy in 16 sessions) was completed with
only 13% of the patients, and often it
was combined with supportive treat-
ment. Overall, two-thirds of the 663
patients received some form of psy-
chotherapy—that is brief eclectic psy-
chotherapy, CBT, or EMDR. Forty-
four percent received medication. In
most cases, the medications were se-
lective serotonin reuptake inhibitors
or other antidepressants (37%) or
sleep medication (10%). For the vari-
ables shown in Table 1, the propor-
tions in the interview group were gen-
erally similar to those in the entire
sample. However, a greater proportion
of patients in the interview group than
in the group that was not interviewed
received EMDR (χ2=21.3, df=1,
p<.001) and antidepressants (χ2=26.3,
df=1, p<.001).

Table 2 shows the clinical diagnoses
for the total sample and the interview
group. For the latter, CIDI diagnoses
are also reported. A CIDI was com-
pleted for 228 of the 271 interviewed

patients (84%). In the total sample,
PTSD was by far the most common
clinical diagnosis (53%, with 47% hav-
ing PTSD as the main diagnosis), fol-
lowed by adjustment disorders (23%,
with 17% as the main diagnosis) and
depressive disorders (19%, with 8% as
the main diagnosis). Sixteen percent of
the patients did not meet criteria for
any clinical diagnosis. For 3% of the
patients, insufficient information was
available in the chart. For the inter-
view sample the picture was similar. Of
interest, however, on the basis of the
CIDI diagnoses, depressive disorder
was the most common disorder (58%),
followed by PTSD (40%). The largest
discrepancies between the clinical and
standardized diagnosis were seen for
somatoform disorder (4% and 35%),
anxiety disorders (9% and 37%), and
substance use disorders (2% and
27%), indicating these diagnoses may
have been missed.

Table 3 presents information on re-
covery as recorded in the medical
charts by clinicians. According to clini-
cians’ chart notes, 294 of 524 patients
recovered (56%, or 44% of the entire
group). Of this entire group, 12% re-
mained in care for more than two
years, 8% were referred back to their
family doctor, and 3% were referred to
some other mental health program. In
the interview group, clinically assessed
improvement was reported for half of
the patients (49%). Twenty-one per-
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Diagnoses of patients in treatment for disaster-related mental health problems by clinicians and by research interviewers
with the Composite International Diagnostic Interview (CIDI)

Patients in treatment (N=633) Interview sample (N=228)

Any diagnosis Main diagnosis Any diagnosis Main diagnosis CIDI diagnosis

Diagnosis N % N % N % N % N %

Posttraumatic stress disorder 351 53a 312 47 12 55 132 58 91 40
Depressive disorder 126 19b 53 8 57 25 11 5 132 58
Anxiety disorder 60 9 27 4 21 9 9 4 84 37
Somatoform disorder 20 3 7 1 9 4 2 1 80 35
Alcohol or drug use disorder 7 1 7 1 5 2 7 3 62 27
Adjustment disorder 152 23c 113 17 50 22 41 18 —d

Personality disorder 20 3 20 3 9 4 5 2 —d

Did not meet diagnostic criteria 106 16 106 16 18 8 21 9 36 16
No data in chart 20 3 20 3 0 — 0 — 0 —

a Constant over time: year 1 after treatment entry, 52%; year 2, 54%; year 3, 49%, and year 4, 55%
b Constant over time: year 1 after treatment entry, 20%; year 2, 18%; year 3, 19%; and year 4, 20%
c Not constant over time: year 1–3, approximately 27%; year 4, 12%
d Not a CIDI diagnosis



cent continued after completion of the
study, 15% were referred back to their
family doctor, and 12% dropped out of
treatment. Table 4 presents informa-
tion on patients judged “healthy” on
the basis of questionnaire scores. On
the basis of questionnaire data, most
patients (between 56% and 76%) had
a “healthy” score at last assessment on
all items except physical mobility and
social role impairment. On the SCL-

90, patients showed statistically sig-
nificant improvement on all meas-
ured outcomes except for the hostili-
ty and somatic complaints subscales.

Discussion
The purpose of this study was to de-
scribe all persons who sought help at
a specialized service for disaster-relat-
ed mental health problems during four
years after the devastating explosion of

a fireworks deposit located in the cen-
ter of Enschede, the Netherlands. To
our knowledge few studies have docu-
mented the surplus incidence of psy-
chopathology seen at mental health
services after disasters. It is important
to note that in the Netherlands these
services are comprehensively covered
by national insurance, and there were
thus no financial barriers for anyone to
visit the service. Other than primary
care, no other services dealt with dis-
aster-related problems, and other
mental health services in the area di-
rected people with these problems to
the specialized service. The study thus
provides a quite complete picture of
all persons who sought help from
mental health services for disaster-re-
lated problems in an affected region
and describes the efficacy of mental
health interventions in the real world
under such circumstances.

This study is a relevant addition to
the literature, which almost exclusively
reports morbidity rates in the popula-
tion at large (2–7) and results from
treatment studies conducted under
controlled conditions (10,11). This
study showed that the extra influx of
persons with mental health problems
resulting from the disaster was limited
in size; we found a four-year cumulative
referral incidence of approximately
10% among the stricken population
and an influx of disaster-related cases to
the mental health services of 6% on av-
erage in the first five years after the
event. This is a strikingly low figure
compared with the estimations of 40%
psychological morbidity in studies of
disaster-stricken populations (6,7) and
the estimated 30% in the Enschede
population (2). Apparently, help-seek-
ing behavior and referrals by general
practitioners to mental health services
for disaster-related mental health prob-
lems were relatively low (5–9).

We observed a recovery rate of ap-
proximately 50% on the basis of clini-
cians’ reports, between 69% and 76%
in symptoms, and between 39% and
60% in social and physical function-
ing on the basis of “healthy” scores at
the final assessment. Even though
these changes were all statistically sig-
nificant, arguably the differences in
scores between first and last meas-
urement are modest. Recovery in
terms of improved social function and
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Recovery as coded in medical charts of patients receiving treatment for disaster-
related mental health problemsa

Patients in Interview Patients not
treatment sample interviewed
(N=633) (N=271) (N=392)

Variable N % N % N %

Information in chart sufficient for codingb 524 79 271 100 253 65
Recovery within 2 years described in chart 294 44 135 49 159 40
No recovery 230 35 136 51 94 24

Chronically ill, more than 2 years in careb 78 12 57 21 21 5
Still in care at end of follow-up (>21 months) 14 2 8 3 6 2
Dropped out 68 10 30 12 38 10
Referred back to the general practitioner

for remaining complaintsc 49 8 41 15 8 2
Referred to another mental health care facility 21 3 0 — 21 5

a Recovery was coded if complaints observed at the onset of treatment were in remission at dis-
charge.

b Pearson’s chi square, p<.001, for difference between subgroups
c Pearson’s chi square, p<.050, for difference between subgroups

TTaabbllee  44

“Healthy” scores at the first and last assessments among patients in an 
interviewed sample who received treatment for disaster-related mental health
problems

“Healthy” score “Healthy” score
Number with at first assessment at last assessment
data at both

Measure time points N % N %

Symptom Checklist-90 total 
scorea 172 88 51 119 69

Anxietyb 172 100 58 120 70
Depressionb 172 100 58 124 72
Somatic complaints 172 112 65 122 71
Hostility 172 115 67 131 76

Self-Rating Scale for PTSDa,c 170 82 48 117 69
36-item Short-Form Health 
Survey

Social activitiesa 136 54 40 76 56
Physical mobilitya 135 41 30 53 39
Social role impairmenta 136 31 23 54 40
General functioninga 136 61 45 82 60

a Pearson’s chi square, p<.001, for difference between subgroups
b Pearson’s chi square, p<.050, for difference between subgroups
c PTSD, posttraumatic stress disorder



physical mobility appears to have
been less robust.

The study has several shortcomings.
First, very little information is avail-
able about the persons who were seek-
ing care in the first few months imme-
diately after the disaster. During this
period the registration system was not
yet fully operational, and we have in-
complete information about those who
came to the service at that time. There
is evidence that in the early days after
the disaster many victims contacted
their general practitioner (3,5).

A second shortcoming is the fact
that only clinical information based on
case notes is available for most of the
patients. This source of information is
notoriously incomplete and inconsis-
tent at times. We were able to gather
more in-depth material using stan-
dardized methods for only a much
smaller group of patients—that is,
those who received substantial treat-
ment for disaster-related pathology.
This limitation resulted from a deci-
sion made early in the study that pro-
vision of treatment should prevail over
research interests and that patients
would probably be more willing to par-
ticipate in research once they had
started actual treatment. Our response
rate for the interview study was 69%,
which is considerably higher than the
54% reported by Weisaeth (12). As a
result of this decision the interviewed
sample differed in several demograph-
ic and clinical characteristics. Also, the
fairly high percentages of “healthy”
scores at the onset of the question-
naire study and the relatively small dif-
ference in scores between first and last
measurements are probably the result
of late first assessments.

It should be noted, however, that
the interview sample did not differ
substantially from the total group of
patients in clinical diagnoses, received
treatments, and overall clinical out-
comes. We believe, therefore, that the
combination of case notes and ques-
tionnaires provided a fairly complete
picture of service involvement in the
aftermath of the disaster. The added
value of the standardized assessment
in the interview study is particularly
clear for the diagnostic information;
CIDI diagnoses indicated that disor-
ders other than PTSD were quite
common—and far more common than

clinician diagnoses indicated. Howev-
er, it must be noted that the CIDI in-
terview took place several weeks after
the clinical interview. Despite late as-
sessment, the extent of the differences
in our results seems to indicate that
clinicians in this specialized service
may have been focusing too much on
PTSD and may have overlooked the
presence of depression, anxiety, sub-
stance use disorders, and somatoform
disorders. As a consequence, treat-
ments were also largely oriented to-
ward PTSD. It seems reasonable to as-
sume that with a more accurate diag-
nosis and adequate treatment based
on this diagnosis, better overall treat-
ment results could have been
achieved.

Conclusions
The study showed that apart from per-
sons who sought support during the
first few weeks after a disaster, the
largest influx of patients with disaster-
related mental health problems was
noted after about a year. This delay
gives services time to design an effec-
tive program for the treatment of ex-
pected psychological problems. On
the basis of our experiences, an addi-
tional influx of 5% to 10% can be ex-
pected in comparable situations. The
study demonstrated that most patients
experienced a modest but significant
positive effect from the interventions
provided. Outcomes may be further
improved if disaster mental health
services focus less exclusively on
PTSD and its treatment and take oth-
er common mental health problems
into account.
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