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ABSTRACT

Background. Little is known about the correspondence between persistent self-reported disaster-
related psychological problems and these problems reported by general practitioners (GPs). The
aim of this study is to analyse this correspondence and to identify the factors associated with GPs’
detection of persistent psychological problems.

Method. This study was conducted in a sample of 879 adult disaster-affected victims, taken
from two longitudinal sources : the Enschede Firework Disaster Study and the GP-Monitor Study.
Participants filled out a questionnaire 2–3 weeks and 18 months post-disaster and these data were
combined with data from a GP-monitor collected up to 18 months post-disaster. The correspon-
dence between persistent self-reported and GP-reported psychological problems was analysed with
cross-tabulations. Logistic regression analyses were performed to identify variables which predicted
GPs’ detection of psychological problems.

Results. The correspondence rate among victims who visited their GP 18 months post-disaster was
60.4% for persistent intrusions and avoidance reactions, 72.6% for persistent general psychological
distress and less than 20% for persistent depression and anxiety symptoms or sleep disturbances.
Characteristics that predict GPs’ identification of post-traumatic reactions or psychological distress
were the level of self-reported post-traumatic symptoms/mental health, the number of contacts the
victims had with their GP and the level of the victims’ disaster-related experiences.

Conclusions. In general, there is a considerable correspondence between GP-reported and persist-
ent self-reported incidences of post-traumatic stress and general psychological distress in disaster-
affected victims. However, the correspondence declines in the case of more specific psychological
symptoms.

INTRODUCTION

Characteristic psychological reactions after
disasters and other extreme events are in-
trusions and avoidance reactions, as described

by cognitive theories on trauma (Brewin &
Holmes, 2003; Creamer, 1995; Horowitz, 1976).
In addition to these post-traumatic reactions
victims may suffer, for instance, from de-
pression, anxiety, hyperarousal and physical
symptoms (Başoğlu et al. 2004; Galea et al.
2005; Norris et al. 2002). If these reactions are
persistent, a post-traumatic stress disorder
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(PTSD) may develop in time. Co-morbidity
of this disorder with other disorders (e.g.
depression, substance abuse) is often large
(Breslau et al. 2000). In most cases a (consider-
able) minority of surviving victims will develop
these disorders (Breslau et al. 1998; Galea et al.
2005).

In order to receive treatment for post-
traumatic disturbances many disaster-affected
people will first visit their general practitioner
(GP) (Yang et al. 2003; Yzermans et al.
2005). In some European countries, such as The
Netherlands and Denmark, a GP functions as
the central gatekeeper for more specialized
mental health care (this function is regulated by
law): if necessary, the GP will refer patients to
specialized mental health services. However,
after the 11 September 2001 terrorist attacks
in New York up to 64% of the persons with
probable PTSD or depression did not seek
professional help in the first 6 months (Stuber
et al. 2006).

In this context the patients’ presentation or
GPs’ recognition of disaster-related problems is
a key issue. Since post-traumatic stress disorders
can be cured – evidence-based (short-term) in-
terventions are available for PTSD and treat-
ment may lead to a lower prevalence of PTSD
in the long term (Başoğlu et al. 2005; Foa
et al. 2006) – it is of the utmost relevance that
disaster-affected victims with mental health
disturbances do receive specialized help.

In general, GPs are regularly confronted with
patients who experienced traumatic events (Del
Piccolo et al. 1998; Akker et al. 2001; Mol et al.
2002). Research among a general population
showed that 28% of victims of traumatic ex-
periences preferred some form of help for their
post-traumatic problems (Mol et al. 2002).
Many studies have been conducted which
examined GPs’ recognition of depression in the
general population. GPs successfully detected
depressive symptoms in (only) 36–62% of
patients from the general population, who
had reported severe depressive symptoms on a
questionnaire or in a clinical interview (Van
der Pas & Verhaak, 1998; Kessler et al. 1999;
Borowsky et al. 2000; Saltini et al. 2004).

Consequently, an important issue concerns
which people with mental health problems are
detected by the GP and which are not. Several
studies determined the characteristics of people

whose mental health problems were detected by
a GP. Persons with high scores on self-report
questionnaires were best recognized (Borowsky
et al. 2000; Bower et al. 2000; Thompson et al.
2001; Nuyen et al. 2005). Sociodemographic
variables are also associated with detection.
Some studies in the UK and USA found that
ethnic minorities with mental health problems
were more at risk of not being detected
(Borowsky et al. 2000; Bhui & Bhugra, 2002)
while other studies did not (Bhui et al. 2001;
Maginn et al. 2004). The study of Nuyen and
co-workers (2005) found that a low educational
level significantly increased the risk of under-
diagnosis.

Furthermore Borowsky et al. (2000) found
that men (from the USA) were at risk of
non-detection while the studies of Bhui and
colleagues (2001) and Maginn and co-workers
(2004) found that (British) women were less well
detected than men. However, the study of
Del Piccolo and colleagues (1998) showed that
(Italian) women shared their traumatic experi-
ences more with their GP, particularly when
they had known their GP for a long time.

Finally, physicians were less likely to detect
mental health problems in patients younger
than 35 (Borowsky et al. 2000) whereas older
patients were more likely to be recognized
(Bower et al. 2000; Thompson et al. 2001). Such
a difference can also be explained by the fact
that visits of patients older than 45 lasted sig-
nificantly longer than those of younger patients,
even when controlling for physical health status
(Callahan et al. 2000). Furthermore, Del Piccolo
and co-workers (1998) showed that the elderly
were more likely to find it appropriate to confide
in their GP. In contrast, Maginn and colleagues
(2004) reported no significant relationship.

Few (empirical) studies focused on using GP
information of disaster-affected victims suffer-
ing from post-traumatic stress (Donker et al.
2002). Donker and colleagues (2002) found in a
sample of victims affected by a plane crash in
The Netherlands that three-quarters of the self-
reported physical and psychological symptoms
(6 years after the disaster) were reported to
the GP. Interestingly, victims attributed their
symptoms more to the disaster than did their
GP (Donker et al. 2002).

The first aim of the present study is to
assess the correspondence between persistent
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self-reported post-traumatic stress responses
and mental health problems on the one hand
and the GPs’ detection of these problems on
the other. Furthermore, we examined which
patients were more likely to be identified by
their physicians as suffering from persistent
post-traumatic stress or mental health prob-
lems. In this paper we will focus on persistent
symptoms, i.e. self-reported problems 2–3 weeks
and 18 months post-disaster.

In this study, data are combined from two
main sources : a longitudinal health survey in the
disaster-affected community and a GP-surveil-
lance study of disaster-affected patients.

METHOD

Background

On 13 May 2000 a major disaster occurred
in the city of Enschede (152 000 inhabitants) in
The Netherlands. The disaster started with
exploding fireworks in a fireworks storage and
trade company. The company was situated
in a residential area and due to the massive
explosion the disaster severely damaged or de-
stroyed about 500 houses. Twenty-three persons
were killed and over 900 people were injured.
The Dutch government declared it a national
disaster and launched a comprehensive health-
surveillance (Roorda et al. 2004).

Procedures

Part of this health surveillance was the Enschede
Fireworks Disaster Study (Van Kamp et al.
2005; Van der Velden et al. 2006a, b). At T1,
2–3 weeks post-disaster, affected residents were
asked by mail to participate. Furthermore,
the study was announced in the local press
to encourage affected residents to participate.
In October–December 2001 (18 months post-
disaster : T2), participants who gave their
written informed consent at T1 were asked to
participate again.

Another element was the GP-surveillance
(Yzermans et al. 2005). Recordings of symp-
toms and diagnoses by GPs in electronic
medical records (EMRs) established before the
disaster were maintained throughout the re-
search period (until 1 December 2001) and were
used to monitor health problems. For each
patient, all contacts and individual diagnoses

were registered. All information on symptoms
and diagnoses was classified according to the
International Classification of Primary Care
(ICPC-2, 1998; Lamberts & Woods, 1987).
In the city of Enschede, 44 (73%) out of 60
GPs participated, and 89% of all disaster
victims appeared to be registered with these
participating GPs.

Finally, the databases of the Enschede
Fireworks Study and this GP-monitor were
combined. In accordance with Dutch law a
detailed set of rules and regulations to protect
the privacy of the respondents was followed,
which had been approved by the Dutch Data
Protection Authority. Participants in this study
were 18 years or older during the disaster and
were registered with a GP at least until 18
months post-disaster.

Measures

Questionnaire

Participants filled in an extensive questionnaire
at T1 and T2. The questionnaire contained
several standardized questions about their
educational level (for this study dichotomized
in 1=primary or junior high school, 2=senior
high/vocational education/university), ethnicity
(1=Dutch native, 2=immigrant) and gender
(1=male, 2=female).

At T1 disaster exposure was investigated by
a list of 21 items (0=no, 1=yes) about what
participants had seen, felt, heard or smelled
during or immediately after the disaster. For the
level of exposure (sum score) the unit of change
was set at one standard deviation (rounded off
resulting in 5).

Furthermore, sustained injuries or death of a
significant other were assessed (1=no injuries
or injuries for which no medical treatment
was required and no loss of significant other;
2=injuries for which medical treatment by a GP
or hospital, or hospitalization was required, or
suffering the loss of a significant other). The city
council of Enschede designated a geographical
area as the official disaster area. Based upon this
classification it was registered whether survivors
were forced to relocate after the disaster because
their homes had been destroyed or seriously
damaged (1=no, 2=yes).

Depressive symptoms, anxiety symptoms and
sleep disturbances were measured at T1 and T2
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using the Dutch version of the Symptom Check
List-90-R (SCL-90-R; Arrindell & Ettema,
1986; Derogatis, 1997). Items have a 5-point
Likert scale (1=not at all to 5=extremely) and
assess the degree of anxiety, depressive symp-
toms and sleep disturbances over the past 7
days. For the SCL-90-R a score in (or above)
the 80th percentile of a Dutch normative sample
was used as a cut-off score, indicating a ‘high’
or ‘very high’ score (Arrindell & Ettema, 1986).
At all assessment moments, the internal con-
sistencies of both subscales in both groups were
excellent (Cronbach’s alpha varied from 0.87
to 0.94).

To assess disaster-related intrusions and
avoidance reactions the Dutch version of the
Impact of Event Scale (IES; Horowitz et al.
1979; Brom&Kleber, 1985; Van der Ploeg et al.
2004) was used at T1 and T2. Scores on the
15 items are rated on a four-point Likert scale
(0=not at all to 5=often) and assess the degree
of disaster-related intrusions and avoidance
reactions over the past 7 days. A cut-off
score of 25 was used to distinguish symptoms
at a clinical level, indicating post-traumatic
stress disorder (Chemtob et al. 1997). At all
measurements, the internal consistencies were
excellent (Cronbach’s alpha varied from 0.90
to 0.94).

GP measures

We used the demographic variables age (in
decades) and marital status (1=not being single,
2=being single) from the GP-monitor. ICPC
codes P76 (depression), P76.1 (reactive de-
pression), P76.2 (other, not-specified de-
pression) and P03 (feeling down or depressed)
were used as the GP-diagnosed counterpart to
self-reported depressive symptoms. ICPC-codes
P01 (feeling anxiousness, nervousness or tense)
and P74 (anxiety disorder or anxiety condition)
were used as the diagnosed counterpart to
self-reported anxiety symptoms. ICPC-code P06
(insomnia or other sleep disorder) was used as
the counterpart to self-reported sleep problems.
The ICPC-code P02 ‘psychological crisis/
temporary stress reactions’ constituted the
diagnosed counterpart to self-reported post-
traumatic stress reactions.

A number of diagnoses and symptoms
pertaining to psychological and social problems
were clustered into one composite variable.

This so-called psychosocial cluster comprised
ICPC codes relating to psychological com-
plaints, fear of developing a somatic disease
(e.g. cancer) or a somatic disease with a psy-
chological component (e.g. hyperventilation).
This cluster was used as a counterpart to the
SCL-90-R total score.

In this paper, only new diagnoses (i.e. new
cases) were studied, so ‘re-diagnoses’ from
before the disaster were excluded. Thus, a dis-
tinction could be made between (1) no contact
with a GP; (2) contact with a GP with a specific
diagnosis or symptoms corresponding the self-
reported problems; and (3) contact with a GP
without a specific diagnosis or symptoms corre-
sponding the self-reported problems. The term
diagnosis in this paper includes both symptoms
and diagnosed disorders.

Furthermore, the number of contacts a
patient had with their GP from the disaster
until 1 December 2001 was counted.

Analysis

To study possible differences between the
sample and all disaster-affected residents who
filled in a questionnaire on T1, we used t tests
and x2. The correspondence between persistent
self-reported symptoms and those diagnosed by
a GP was analysed by comparing the high IES
and SCL-90-R scores with the GPs’ diagnoses
by means of cross-tabulation. With respect to
persistent self-reported mental health problems,
four temporal score patterns were discerned
(T1–T2): (1) low-low, (2) high-low, (3) low-high,
and (4) high-high.

A series of multiple logistic regression
analyses were used to test the predictive value
for GP-diagnosed counterparts of self-reported
mental health problems, the number of GP
visits, demographic characteristics and disaster
experiences. The self-reported mental health
problems were entered in the analyses as : none,
not persistent, and persistent. The dependent
variable was the specific GPs’ reported symp-
toms and diagnoses. At step 1 (Model 1) self-
reported mental health problems and number
of GP visits were entered; at step 2 (Model 2)
disaster experiences were entered; and at step 3
(Model 3) demographic characteristics [e.g. age,
gender, foreign ethnicity, marital status (single)
and educational level] were entered into the
model.
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RESULTS

Response

A total of 1567 disaster-affected residents filled
in the questionnaire at T1 (estimated response=
30%) and at T2 1116 survivors responded (re-
sponse of the second wave was 71.2%). In total
879 of these respondents were registered in the
GP-monitor as well. This constitutes the sample
of this study. Of the responders to both the first
and second wave (n=1116), 237 victims were
not registered in the GP-monitor.

The differences between our sample (the
group responders at T1 and T2 who were also
registered in the GP-monitor) and the non-
responders at T2 (n=688) are now described.
There were differences in age (t=x6.86,
p=0.001), ethnicity (x2=67.70, p<0.001),
gender (x2=7.98, p<0.01), and marital status or
longstanding relation (x2=9.82, p<0.01) be-
tween the responders (who were also registered
in the GP-monitor) and non-responders at the
second wave. The former group was older,
contained fewer migrants, more males and fewer
singles than the latter group (at T2). There were
no differences in educational level.

Concerning self-reported disaster-related ex-
periences the two groups did not differ in the
percentage of affected respondents who had to
be relocated due to the disaster. Furthermore,
both groups were equally exposed to the
disaster. Concerning psychological problems
2–3 weeks post-disaster (T1), there were no
significant differences between responders and
non-responders at follow-up. Furthermore non-
response analyses for the first survey showed
that the prevalence rates of mental health prob-
lems 2–3 weeks post-disaster were not affected
by the non-response (Grievink et al. 2006).

Characteristics of sample

The mean age of our sample was 44.4 years
(S.D.=15.1) ; 43.9% were female, 82.6% were
married or living with a partner and 21% were
migrants. For 52.1% the highest level of
education was primary school or pre-vocational
secondary, for 45.8% this was pre-university or
vocational education or university.

Approximately 10% of the affected residents
reported physical injuries or the loss of a sig-
nificant other and 19.2% had to be relocated in
the aftermath of the disaster. In the 18 months

after the disaster the mean number of contacts
with a GP was 10.7 (S.D.=9.8).

At T1 76.3% of the sample showed a high
level of self-reported intrusions and avoidance
reactions and 46.9% of the sample reported
psychological distress (i.e. high SCL-90-R
scores), such as depressive (54.6%) or anxiety
(49.1%) symptoms, and sleep disturbances
(55.0%). At T2 42.5% of the affected residents
reported a high level of intrusions and avoid-
ance reactions. The percentage of affected resi-
dents with psychological distress declined to
34.6% at T2. Furthermore, at T2 37.4% of the
sample showed depression symptoms, 33.5%
showed anxiety symptoms and 38.8% had
sleeping disturbances.

Correspondence between persistent self-reported
and GP-reported psychological problems

As shown in Table 1, 169 of the 280 affected
residents (60.4%) with a high level of self-
reported intrusions and avoidance reactions at
both T1 and T2 were diagnosed with ‘psycho-
logical crisis/temporary stress reactions’, while
36.8%, visiting their GP, received another
diagnosis. In 15.2% (n=24) the GP diagnosed
‘psychosocial crisis/temporary stress reactions’
while the respondents did not show a high level
of self-reported intrusions and avoidance re-
actions at T1 and T2. However, we are not
sure if these cases can be considered as ‘false
positives ’, because a patient could have been
correctly diagnosed for post-traumatic stress in
between the two waves. Furthermore patients
could have reported intrusions and avoidance
reactions to the GP that originated from other
traumatic events. The GP did not report any
post-traumatic stress symptoms in 68.4% of the
sample responders, with no self-reported in-
trusions and avoidance reactions on both waves.

The same pattern is observed in the percent-
ages of respondents with a persistent high level
of psychological distress (i.e. SCL-90-R total
score) and their GP detection rates. The agree-
ment percentage between residents’ self-reported
psychological distress and GP-diagnoses was
72.6%. Furthermore, the number of patients
with high self-reported psychological distress
at both times who were not diagnosed with
psychological problems by their GP was
23.3% (n=34). However, the percentage of
respondents without self-reported psychological
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distress, but with a psychological diagnosis from
the GP, was 36.8%.

The pattern of recognition rates of specific
persistent self-reported psychological problems,
such as depressive and anxiety symptoms and
sleep disturbances, was found to be different.
Only 14.7% (n=32) of participants with high
depression scores at both times were diagnosed
with depressive symptoms by their GP. A simi-
lar pattern was found for respondents who had
high scores of sleep disturbances or anxiety at
both times: about 20% were diagnosed as such
by their GP (sleep disturbances, n=46/anxiety,
n=40). The percentages of participants with
high levels of depressive or anxiety symptoms or

sleep disturbances that were not diagnosed as
such were 83.0%, 77.5%, and 74.5% respect-
ively. The percentages of respondents with a GP
diagnosis while not having a high self-reported
score were small (see Table 1). Furthermore,
only less than 5% of the participants with
persistent mental health problems did not visit
their GP.

Factors associated with a GP’s detection of
post-traumatic stress and general mental health

Multivariate logistic regression analyses re-
vealed that participants with a persistent high
level of self-reported intrusions and avoidance
reactions who visited their GP frequently were

Table 1. Rates of general practioners’ detection of self-reported post-traumatic stress and
general mental health in disaster-affected residents

Self-report
variable patterna

Contact with GP

Total group
(n=879)

No
contact

Contact : yes
Diagnosed

counterpartsb: yes

Contact : yes
Diagnosed

counterpartsb: no

n Row % n Row % n Row % n Column %

IES
Low-low 26 (16.5) 24 (15.2) 108 (68.4) 158 (21.1)
High-low 15 (5.4) 95 (34.1) 169 (60.6) 279 (37.4)
Low-high 1 (3.4) 12 (41.4) 16 (55.2) 29 (3.9)
High-high 8 (2.9) 169 (60.4) 103 (36.8) 280 (37.5)
Total 50 (6.7) 300 (40.2) 396 (53.1) 746 (100.0)

SCL-90-R Depression
Low-low 30 (9.9) 9 (3.0) 263 (87.1) 302 (41.3)
High-low 15 (8.9) 13 (7.7) 140 (83.3) 168 (23.0)
Low-high 3 (7.0) 3 (7.0) 37 (86.0) 43 (5.9)
High-high 5 (2.3) 32 (14.7) 181 (83.0) 218 (29.8)
Total 53 (7.3) 57 (7.8) 621 (85.0) 731 (100.0)

SCL-90-R Anxiety
Low-low 31 (8.9) 5 (1.4) 312 (89.7) 348 (45.7)
High-low 13 (7.8) 12 (7.2) 142 (85.0) 167 (21.9)
Low-high 5 (10.9) 4 (8.7) 37 (80.4) 46 (6.1)
High-high 5 (2.5) 40 (20.0) 155 (77.5) 200 (26.3)
Total 54 (7.1) 61 (8.0) 646 (84.9) 761 (100.0)

SCL-90-R Sleep disturbances
Low-low 35 (11.8) 7 (2.3) 255 (85.9) 297 (37.9)
High-low 5 (2.5) 15 (7.6) 177 (89.9) 197 (25.1)
Low-high 2 (3.2) 7 (11.1) 54 (85.7) 63 (8.0)
High-high 12 (5.3) 46 (20.3) 169 (74.5) 227 (29.0)
Total 54 (6.9) 75 (9.6) 655 (83.6) 784 (100.0)

SCL-90-R Total score
Low-low 34 (10.7) 117 (36.8) 167 (52.5) 318 (52.6)
High-low 8 (7.5) 57 (53.3) 42 (39.3) 107 (17.7)
Low-high 3 (9.1) 20 (60.6) 10 (30.3) 33 (5.5)
High-high 6 (4.1) 106 (72.6) 34 (23.3) 146 (24.2)
Total 51 (8.4) 300 (49.7) 253 (41.9) 604 (100.0)

a The pattern is the level of severe symptoms on the questionnaires 2–3 weeks and 18 months post-disaster.
b The GP-recorded counterparts of the relevant psychological problems.
IES, Impact of Event Scale ; SCL-90-R, Symptom Check List.

198 A. N. Drogendijk et al.



more likely to receive a diagnosis for ‘psycho-
social crisis/temporary stress reactions’ (Model
1:Dx2=41.1, p=0.001). Secondly (Model 2), we
entered three disaster-related experiences in the
model. Being relocated after the disaster, the
degree of exposure to the disaster, and sustain-
ing physical injuries or losing a significant other
were significantly associated with GP-reported
post-traumatic stress (Model 2: Dx2=37.0,
p=0.001). Demographic characteristics (Model
3) did not show effects on the registration of
post-traumatic stress by the GP, as shown in
Table 2. The magnitude of the odds ratios was
hardly affected (in Table 2 only the results of the
third model of each mental health problem are
shown).

Concerning the GPs’ recordings of psycho-
logical problems, the first two models are sig-
nificant as well (Model 1: Dx2=28.2, p=0.001;
Model 2: Dx2=21.8, p=0.001). In addition to
the total SCL-90-R score of the participants, the
number of contacts with a GP and disaster-
related experiences, such as relocation and the
level of exposure to the disaster, were sig-
nificantly associated with the registration of
psychological problems by a GP. However,
demographic factors and injuries or loss of
significant others did not influence the GPs’ re-
cordings of general mental health.

Regarding specific psychological problems,
the level of self-reported depressive symptoms,
anxiety and sleep disturbances and the number
of visits paid to a GP predicted the GPs’ re-
cording the corresponding diagnosis/symptoms
(Model 1 depressive symptoms: Dx2=10.2,
p=0.01; Model 1 anxiety: Dx2=34.4, p=0.001;
Model 1 sleep disturbances: Dx2=34.5, p=
0.001). In contrast to post-traumatic intrusions
and avoidances and psychological problems
in general, disaster-related experiences were of
little importance for the specific psychological
problems.

As shown in Table 2 the third step (Model 3)
significantly contributed to GP’s recording
of depression and anxiety symptoms. A higher
level of education increased the GPs’ regis-
tration of depressive symptoms while being
a female victim increased the registration for
anxiety symptoms.

Compared with self-reported psychological
problems, the number of contacts and disaster-
related experiences, demographic factors were
of little importance in this study. For example,
having a foreign ethnic background did not
significantly influence the GPs’ reports con-
cerning mental health problems.

In addition, we re-analysed our data with an
IES cut-off score of 35. As expected, there were

Table 2. Results of third model of multivariate logistic regression analyses for factors associated
with general practitioners’ detection of persistent post-traumatic stress and co-morbid general
mental health

GP-recorded
avoidance

and intrusionsa

GP-recorded
psychosocial

healthb

GP-recorded
depressive
symptomsc

GP-recorded
anxiety

symptomsd

GP-recorded
sleep

disturbancese

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Contact with GP 1.07 (1.05–1.10)*** 1.11 (1.08–1.15)*** 1.08 (1.05–1.12)*** 1.03 (1.00–1.06)* 1.03 (1.01–1.06)**
Corresponding questionnaire 1.80 (1.37–2.36)*** 1.62 (1.25–2.11)*** 1.99 (1.29–3.07)** 3.47 (2.19–5.50)*** 2.89 (1.95–4.28)***
Relocation 2.33 (1.48–3.97)*** 2.23 (1.28–3.87)** 0.95 (0.43–2.07) 1.05 (0.51–2.15) 1.09 (0.59–1.99)
Exposure 1.43 (1.18–1.71)*** 1.40 (1.14–1.71)** 0.96 (0.71–1.29) 0.94 (0.72–1.25) 0.96 (0.75–1.22)
Injuries or loss of
significant other

2.00 (1.12–3.55)** 1.55 (0.77–3.10) 1.13 (0.47–2.73) 2.45 (1.11–5.42)* 0.96 (0.44–2.10)

Ethnicity (migrants) 0.70 (0.42–1.52) 0.77 (0.43–1.38) 0.65 (0.28–1.51) 0.78 (0.37–1.63) 0.95 (0.51–1.77)
Gender (females) 1.13 (0.78–1.64) 1.36 (0.91–2.04) 1.16 (0.59–2.27) 2.90 (1.39–6.02)** 1.27 (0.73–2.21)
Age (older) 1.00 (0.87–1.14) 1.01 (0.87–1.17) 0.98 (0.77–1.25) 1.04 (0.82–1.31) 0.90 (0.74–1.10)
Marital status (single) 1.18 (0.73–1.91) 1.47 (0.87–2.48) 1.14 (0.53–2.47) 1.36 (0.65–2.87) 1.04 (0.54–2.00)
Educational level (high) 1.05 (0.71–1.53) 0.80 (0.52–1.22) 3.42 (1.63–7.17)** 0.68 (0.34–1.36) 1.04 (0.60–1.82)

a Corresponding questionnaire is IES.
b Corresponding questionnaire is the SCL-90-R total score.
c Corresponding questionnaire is the Depression subscale of the SCL-90-R.
d Corresponding questionnaire is the Anxiety subscale of the SCL-90-R.

e Corresponding questionnaire is the Sleep Disturbances subscale of the SCL-90-R.
OR, Odds ratio; CI, confidence interval.
* p<0.05, ** p<0.01, *** p<0.001.
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differences in prevalences between both cut-off
scores on both T1 and T2. With a cut-off of
25 and with the cut-off of 35, 280 (37.5%) and
164 (22.0%) respectively had high scores on
both T1 and T2. However, the correspondence
rate was hardly affected by the higher cut-off
scores. With cut-off score 25 a high-high score
on the IES corresponded in 60.4% with the
GP-diagnosis and did not correspond in 36.8%
of the group with the GP-diagnosis. In the case
of the cut-off score of 35 these percentages
are 62.8% (correspondence) and 34.1% (non-
correspondence) respectively. Furthermore, the
magnitude of the odds ratios was not affected.

DISCUSSION

The correspondence rate of the GP-reported
and self-reported persistent psychological prob-
lems was 73% in the period 1.5 years post-
disaster. Less than 5% of the participants with
high levels of mental health problems on both
waves did not visit their GP. Most affected
residents with persistent psychological problems
had contact with the GP.

Compared with the recognition of depression
in the general population (36–62%: Van der
Pas & Verhaak, 1998; Kessler et al. 1999;
Borowsky et al. 2000; Saltini et al. 2004)
the correspondence between self-reported and
GP-reported psychological problems appears
reasonably high. However, studying the symp-
toms specifically the correspondence rapidly
diminished. With a correspondence rate of
60%, disaster-related intrusions and avoidance
reactions were the specific symptoms most
detected. However, GPs detected persistent
depression, anxiety symptoms and sleep dis-
turbances in less than a fifth of the cases. Non-
persistent mental health problems were poorly
detected. How can the different correspondence
rates be explained?

First, GPs are generally educated and trained
physicians. They have to be able to recognize
both mental health problems and physical
problems, to give natal and palliative care, and
so on. For a GP it is sufficient to recognize
mental health problems or disorders in general,
so that they can refer their patient to specialized
mental heath services if necessary.

Secondly, different sources of data collection
may explain the differences in correspondence

rates for specific psychological problems. The
self-report questionnaires assess psychological
problems in a structured way. We cannot
expect a GP to take an extensive psychological
anamnesis in a limited period. In most cases a
GP writes down a few codes, which probably
reflects the most important or more pronounced
problem. Furthermore, the different threshold
that is being used by the GP compared with the
threshold of the questionnaire may account for
the variation between self-reported symptoms
and GP-diagnosis. This is partly reflected in the
relatively low correspondence rates with respect
to non-persistent psychological problems.

Additionally, when physical symptoms are
also discussed during the consultation, patients
are less likely to have their depressive symptoms
recognized (Tylee, 1999). Some patients with
psychological problems tend to present their
somatic symptoms first and only mention their
psychological problems late in the consultation
(Tylee, 1999). Kessler and colleagues (1999)
showed that the different styles in attribution of
symptoms were associated with the detection
rates of anxiety and depression. Patients who
explained the cause of their problems in a
psychological way were more likely to get a
psychological diagnosis than patients who had
a normalizing attribution-style. A normalizing
style of attribution had the opposite effect : the
stronger a patient’s tendency to normalize or
minimize his or her symptoms, the less likely
they were to be considered depressed or anxious
by their GP (Kessler et al. 1999).

Our results suggest that GPs were more likely
to identify psychological problems in patients
with high levels of self-reported psychological
distress who paid a higher number of visits
to them. The same pattern is seen with regard
to depressive problems, anxiety and sleep dis-
turbances.

We found no indications that the GPs are
influenced by individual patient characteristics
(e.g. age, marital status and gender) in diagnos-
ing mental health problems. Our finding that
immigrants in our sample were not relatively
under- or over-diagnosed complies with other
studies (e.g. Borowsky et al. 2000; Bhui et al.
2001; Bhui & Bhugra, 2002; Maginn et al.
2004). Unfortunately, we were not able to
distinguish between subgroups of immigrants,
owing to the low sample size. Previous studies
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revealed differences between ethnic minority
groups (Maginn et al. 2004).

However, survivors who were forced to re-
locate and survivors with high disaster exposure
were more likely to be registered by the GP as
suffering from psychological crisis/temporary
stress reactions and psychosocial problems than
other survivors. This finding indicates that the
GP diagnosis is partly affected by the survivors
status (whether he or she was relocated or highly
exposed). It is unknown whether this can be
attributed to bias in the GP (for example
because the GP was aware of this status and
therefore was more sensitive to these problems),
reluctance of survivors who were less exposed to
the disaster to speak about their post-disaster
mental health problems or an interaction be-
tween both.

A few study limitations should be noted.
With regard to the longitudinal study among
the affected residents, the estimated response
at T1 was relatively low (30%) with an over-
representation of women and immigrants in
comparison with the overall population affected
by the disaster. However, we found no indi-
cation that this selection affected the prevalence
rates of problems at T1.

In this study no standardized clinical inter-
views (such as CIDI) were conducted and the
measurement of psychological distress by ques-
tionnaires was limited to two moments.

Approximately one-third of the participants
who did not express any psychological distress
at 2–3 weeks and at 18 months post-disaster on
the self-report questionnaires were diagnosed
as suffering from psychological problems by
their GP. We are not sure if these cases can be
considered as ‘ false positives ’. There is a chance
that a patient could have been correctly diag-
nosed for psychological problems in between
the two waves.

In conclusion, the results of our research
indicate that GPs function as reasonably good
gatekeepers for mental health services after
a disaster : less than 5% of the participants
with persistent psychological problems did
not visit the GP. The correspondence between
GP-reported and self-reported post-disaster
mental health problems was hardly affected
by gender, ethnicity or education. Presumably,
GPs pay special attention to the affected victims’
psychological health after such a disaster. How-

ever, GPs do have to be aware that information
about the disaster experiences of their patient
may affect their diagnosis.
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