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Abstract

Studies have shown that the chronically ill are at higher risk for reduced health-related quality of life
(HRQL) and for mental health problems. A combination with traumatic events might increase this risk.
This longitudinal study among 1216 survivors of a disaster examines whether chronically ill survivors had a
different course of HRQL and mental health problems compared to survivors without chronic diseases.
HRQL and mental health problems were measured 3 weeks, 18 months and 4 years post-disaster. Data on
pre-disaster chronic diseases was obtained from the electronic medical records of general practitioners.
Random coefficient analyses showed significant interaction effects for social functioning, bodily pain and
emotional role limitations at T2 only. Chronically ill survivors did not consistently have a different course
of general health, physical role limitations, and mental health problems. In conclusion, chronic diseases
were not an important risk factor for impaired HRQL and mental health problems among survivors.
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Abbreviations: CI – confidence interval; EMR – electronic medical record; GP – general practitioner;
HRQL – health-related quality of life; IES – impact of event scale; PTSD – post-traumatic stress disorder;
RAND-36 – Questionnaire on general health (36 items); RCA – random coefficient analysis; SCL-90 –
Symptom Checklist (90 items); SD – standard deviation

Introduction

Studies have shown that chronically ill patients
have reduced health-related quality of life (HRQL)
and are relatively more at risk for mental health
problems than those without a chronic disease
[1–6]. The combination of a distressing chronic
disease with other stressful life events might
increase this risk. For example, studies have shown
that social, financial, work-related and relationship
problems increase the probability of mental

problems and functional impairment among the
chronically ill [4, 7].

Disasters and other collective traumatic events
such as terrorist attacks are extremely stressful
for most people. Studies following these types of
events have shown reduced levels of HRQL and
elevated prevalence rates of post-traumatic stress
disorder (PTSD), depression and anxiety [8–11].
The question arises whether chronically ill sur-
vivors are at higher risk for increased levels of
post-disaster functional impairment and mental
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health problems than survivors without chronic
diseases.

The present study focuses on survivors who
were involved in a major explosion of a fireworks
depot that was situated in a residential area in the
city of Enschede in the Netherlands (13 May,
2000). The explosion resulted in 23 deaths, over
900 people were injured and about 1200 people
were forced to relocate because their houses were
destroyed. Based on general population studies,
we assumed that functional impairment and
mental health problems were already common
among the chronically ill prior to the disaster. To
test the hypothesis that the experience of the
disaster increases the risk for post-disaster health
problems among chronically ill survivors, we
examined whether they had a different course of
HRQL and mental health problems compared to
survivors without pre-disaster chronic diseases.

Methods

Study design and participants

After the fireworks disaster, a longitudinal survey
studying the health consequences of the disaster
was started. The first wave of this survey was per-
formed between 2.5 and 3.5 weeks post-disaster
(T1). All adult residents (i.e. survivors) were invited
to participate. In total, 1567 survivors completed a
questionnaire. Approximately 18 months post-
disaster, from November 2001 to January 2002, the
second wave (T2) was performed. In total, 1116
survivors (response 72%) completed a question-
naire at T2. Nearly 4 years post-disaster, (January–
March 2004) a third survey was performed (T3);
995 survivors (response 66%) completed a ques-
tionnaire. Details of the study population, non-
response and procedures of the three waves have
been described elsewhere [12–16].

After the fireworks disaster, all general practi-
tioners (GP) in the affected city (Enschede) were
invited to participate in a surveillance program. In
the Dutch health care system, citizens are required
to be registered at one general practice, and the GP
serves as the gatekeeper to secondary care. In total,
44 out of 60 GPs (73%) agreed to participate in the
study [10]. The final study population consisted of
1216 survivors who participated at least at T1 of

the health survey and who were registered in one of
the participating general practices 1.5 years prior
to the disaster.

Measures

Data on pre-disaster chronic diseases was obtained
from the electronic medical records (EMR) of the
GPs, and were registered according to the Interna-
tional Classification of PrimaryCare [17]. Survivors
were defined as having a pre-disaster chronic dis-
ease if one or more chronic diseases from a cluster
that has often been used in studies in the Dutch
population [18], were registered in their EMR in the
1.5 years before the disaster (Table 1). Since only
small numbers of survivors were diagnosed with the
various chronic diseases, we could not distinguish
between the different diseases.

The health survey included questions on demo-
graphic and lifestyle characteristics. HRQL was
measured by the validated Dutch version of the
RAND-36 [19]. Five of the nine subscales were

Table 1. Demographic characteristics of survivors with and

without one or more pre-disaster chronic diseasesab

‡ 1 Pre-disaster

chronic diseasec %

No pre-disaster

chronic disease %

N (%) 427 (35.1) 789 (64.9)

Male 41.9 48.1*

Age

18–24 4.7 13.6**

25–44 31.7 53.8

45–64 43.7 27.7

65+ 20.0 5.0

Married 74.5 69.6*

Education

Basic 28.8 16.8**

Low 34.1 31.4

Middle 26.1 32.6

High 11.0 19.2

Immigrant 28.6 29.4

Currently smoking

cigarettes

30.7 44.6**

aAll survey data in this table were obtained at T1 of the study.
bv2-Tests were used to test differences in characteristics between

survivors with and without pre-disaster chronic diseases.
cMigraine, arthrosis, hypertension, asthma, COPD, liver dis-

ease, cancer, arthritis, diabetes, severe digestive disorder, heart

disease, psoriasis, allergy, anaemia, severe disorder nervous

system, thyroid gland disorder, severe visual or hearing prob-

lems, severe and long-lasting neck, back or shoulder symptoms/

diseases.

**p<0.0001, *p<0.05
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measured at all three waves and were examined in
the present study: social functioning, general health
perceptions, bodily pain, physical and emotional
role limitations. At the three waves Cronbach’s
alpha was >0.75 for the five subscales.

Post-disaster feelings of depression and anxiety
were measured by the Dutch version of the
Symptom Checklist (SCL-90) [20]. The Cron-
bach’s alpha at the three waves was >0.93 for
both subscales. Intrusion and avoidance reactions,
which are symptoms characteristic for PTSD, were
assessed by the Dutch version of the Impact of
Event Scale (IES) (Cronbach’s alpha at the three
waves >0.83) [21–23].

Statistical analyses

Because the survey data were collected longitudi-
nally, random coefficient analysis (RCA) was used
(SAS version 9.1, MIXED procedure). This
method allows for simultaneous analysis of vari-
ables that remain constant over time (e.g. gender)
and time-varying variables (e.g. health problems),
and takes into account the correlation of repeated
measurements within subjects. In RCA, regression
coefficients are allowed to vary between subjects.
In the current analyses, random intercept models
were used [24]. We controlled for gender, age,
educational level, marital status, immigrant status
and cigarette smoking. We did not control for
disaster-related factors, because they were not
different between survivors with and without pre-
disaster chronic diseases.

Results

Chronic diseases were common in the study pop-
ulation; 427 survivors (35.1%) had been diagnosed
with one or more chronic diseases, of which high
blood pressure (N = 89), allergies (N = 78) and
arthrosis (N = 54) were most common. Survivors
with a pre-disaster chronic disease were more
likely to be female, older, and of lower educational
level, were more likely to be married and less likely
to smoke cigarettes (Table 1).

Table 2 shows the results of the RCA with pre-
disaster chronic disease as the predictor variable
and the RAND-36 subscales and mental health
scales as the dependent variables. There were

significant chronic disease interaction effects only
for social functioning, bodily pain and emotional
role limitations at T2, but not at T3. For example,
survivors with a chronic disease had smaller
recovery of their social functioning at T2 (b =
) 4.1; 95% CI ) 7.9, ) 2.3) than survivors without
a chronic disease. The course of post-disaster
mental health problems did not differ between
survivors with and without pre-disaster chronic
diseases (Table 2).

Discussion

The results of the present study indicate that the
course of post-disaster functional impairment and
mental health symptoms was not consistently dif-
ferent for survivors with a chronic disease than for
survivors without a chronic disease. Chronically ill
survivors seemed to have somewhat more prob-
lems with social functioning and bodily pain, but
fewer emotional role limitations 18 months post-
disaster. We did, however, not find significant
interaction effects for general health, physical role
limitations, feelings of depression and anxiety and
PTSD symptoms.

The results of some previous studies after
disasters suggested an association between chronic
disease and post-disaster health problems [25–27].
However, these studies had some limitations. First,
the studies had only one post-disaster measure-
ment and could not consider whether chronically
ill survivors had a different course of post-disaster
problems. In addition, the number of health out-
comes examined in the studies were limited.

To our knowledge, this is the first study in which
the association between pre-disaster chronic dis-
ease and post-disaster HRQL and mental health
problems was the primary research question.
Despite this, some potential limitations of the
study deserve attention. First, although the mental
health measures in this study are often used as
screening instruments for mental disorders, we
cannot rule out that assessments by diagnostic
interviews might have resulted in different findings.
In addition, since four domains of the RAND-36
were not measured at T1, we cannot exclude a
different course for chronically ill survivors on
these sub-scales. Secondly, only 30% of the total
affected group participated at T1. After the
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disaster, all survivors were registered at an infor-
mation and advice center. Using this database,
non-response analysis showed that fewer men,
fewer younger (18–24 years) and fewer older sur-
vivors ( ‡ 65 years), but relatively more immigrants
participated in T1. However, multiple imputa-
tions, used to study potential selection bias,
showed that the prevalence estimates of post-
disaster health problems at T1 were most likely
unaffected by non-response [28]. Also, despite
some attrition at T2 and T3 it is unlikely that the
association between chronic disease and post-
disaster health problems was different among
respondents than among dropouts. Thirdly, we
can not rule out that differential post-disaster
(medical) interventions or support for chronically
ill survivors have occurred and confounded our
findings. Finally, because of small numbers of
survivors with each chronic disease, all chronically
ill survivors were taken together in the analyses. It
can be argued that the chronic diseases in our
cluster have different characteristics, such as the
degree of life threat, pain, and impairment.
Therefore, we repeated the analyses with different
clusters of chronic diseases, for example diseases
that are predominately characterised by pain (e.g.
severe neck, back or shoulder symptoms) or by
impairment (e.g. diabetes and multiple scleroses).
These analyses did not change the results (data not
shown). This finding is supported by a study by
Heijmans et al. in which various chronic diseases
had many general stressors in common [29]. We
also examined whether the results were different
for survivors diagnosed with two or more chronic
diseases compared to survivors with only one
diagnosis. These analyses did not give different
results (data not shown).

In conclusion, the results did not consistently
indicate a different course of post-disaster health
problems among the chronically ill. Therefore, we
conclude that chronic disease is not an important
risk factor for additional post-disaster functional
impairment and mental health problems.
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