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Background: On 4 October 1992, a cargo aircraft crashed into apartment buildings in Amsterdam, the 
Netherlands. Fire-fighters and police officers assisted with the rescue work. 
Objectives: To examine the long term health complaints in rescue workers exposed to a disaster. 
Methods: A historical cohort study was performed among police officers (n = 834) and fire-fighters 
(n = 334) who performed at least one disaster related task and reference groups of their non-exposed 
colleagues (n = 634 and n = 194, respectively). The main outcome measures included digestive, 
cardiovascular, musculoskeletal, nervous system, airway, skin, post-traumatic stress, fatigue, and general 
mental health complaints; haematological and biochemical laboratory values; and urinalysis outcomes. 
Results: Police officers and fire-fighters who were professionally exposed to a disaster reported more 
physical and mental health complaints, compared to the reference groups. No clinically relevant 
statistically significant differences in laboratory outcomes were found. 
Conclusions: This study is the first to examine long term health complaints in a large sample of rescue 
workers exposed to a disaster in comparison to reference groups of non-exposed colleagues. Findings 
show that even in the long term, and in the absence of laboratory abnormalities, rescue workers report 
more health complaints. 

O
n 4 October 1992, a cargo aircraft crashed into two 
apartment buildings in a densely populated suburb of 
Amsterdam, the capital of the Netherlands. The 

Amsterdam Air Disaster resulted in 39 fatal injuries on the 
ground, killed all four occupants of the aircraft, and 
destroyed 266 apartments. Fire-fighters and police officers 
helped to rescue the victims of this disaster, to extinguish the 
fire, and to clear away the debris. 

Several years later, some of the police officers and fire­
fighters who had been exposed to the disaster, and a number 
of inhabitants of the area were still worried about the content 
of the cargo of the aircraft. They reported a variety of health 
complaints, which they attributed to the disaster, and called 
for a study to investigate whether their health complaints 
were related to the disaster. In 1998, a parliamentary inquiry 
was held to investigate the cause of the crash and to gain 
insight into the content of the cargo of the aircraft. One of the 
recommendations was that an epidemiological study should 
be conducted to investigate the health status of the victims of 
the disaster and the rescue workers exposed to the disaster. 

The Amsterdam Air Disaster is an example of a technolo­
gical disaster with a sudden onset. Other studies have shown 
that such disasters may result in acute injuries (such as burns 
and fractures) and short term symptoms (such as respiratory 
symptoms).1 However, the mere threat of exposure to 
hazardous material during such an event may also be a 
source of stress, associated with changes in mental health, 
physical health, and health related behaviour.2 Indeed, 
various symptoms, such as headache, fatigue, memory 
disorders, joint and muscle aches, bowel symptoms, dizzi­
ness, anxiety, depression, and post-traumatic stress disorder 
(PTSD) have sometimes been found to develop over time 
among affected populations after various disastrous events.3–6 

Moreover, the long aftermath of the Amsterdam Air Disaster 
and the confusing and ambiguous information in the media 

may have been an additional cause of distress to those 
involved. In fact, the disaster was followed by speculation 
regarding the content of the cargo of the plane, that might 
have included a toxic agent (such as depleted uranium, 
mycoplasma fermentans, sarin), rumours, and conspiracy 
theories.7 8  According to Vasterman et al,7 two media hypes 
were reinforced, which concerned the presumed ‘‘cover-up’’ 
about an unknown toxic agent that may cause health 
symptoms. These media hypes were followed by new groups 
of people who reported suffering from health problems which 
they attributed to the disaster.7 

Most of the previous studies have focused on the health 
status of inhabitants of the affected area of a disaster and 
reported short term health complaints only. Furthermore, 
very few studies included a reference group of people who 
were not exposed to the disaster, and information on disaster 
related long term health complaints in rescue workers is 
scarce. The present large scale historical cohort study was 
designed to study the long term health complaints in police 
officers and fire-fighters exposed to a disaster. 

Our aim was to investigate the physical and mental health 
status of police officers and fire-fighters 8.5 years after they 
had been exposed to the Amsterdam Air Disaster and to 
compare their health status with that of colleagues in 
reference groups. 

METHODS 
Participants 
All police officers and fire-fighters who were on active duty at 
the time of the disaster and in the weeks afterwards, were 
invited to participate in the Epidemiological Study Air 
Disaster Amsterdam (ESADA) study. Due to administrative 
deficiencies and partial lack of historic registration of 
exposure status, we used detailed self-reported data to define 
exposure status for all workers. Therefore, our study can be 
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Police officers n = 2116 
Fire-fighters n = 808 

Police officers n = 2112 
Fire-fighters n = 790 

Police officers n = 1489 
Fire-fighters n = 559 

On active duty at time of the disaster 

Addresses known and located after 
8.5 years 

Agreed to participate 

Exclusion: 
residents of disaster area: n = 32 
missing data on involvement: n = 5 
no comparison possible : n = 15 

Police officers 
involved n = 834 
references n = 634 Total number of participants included 

Fire-fighters in the analysis 

involved n = 334 
references n = 194 

: only one female fire-fighter participated and was therefore 
excluded; 14 fire-fighters in the reference group were of 
non-Caucasian ethnicity, and could therefore not be compared to 
the involved group, which included only Caucasian fire-fighters 

Figure 1 Flow chart of the response. 

regarded as a historic cohort study, with retrospective data on 
exposure. 

Participants completed a questionnaire on professional 
exposure to the disaster, which included questions on disaster 
related tasks such as ‘‘saving people’s lives’’, ‘‘extinguishing the 
fires’’, and ‘‘transporting the wounded’’. Police officers and fire­
fighters who performed at least one task, were defined as being 
‘‘exposed’’. Police officers were mostly involved in security tasks 
(surveillance, preventing burglary, keeping disaster area free of 
bystanders), a variety of other tasks (including traffic manage­
ment), and assisting or providing first aid to injured victims or 
emergency personnel. The most prevalent tasks among fire­
fighters were fire extinguishing, rescuing people, and clearing 
up of the destructed area. We have used a priori stratification by 
occupational group, because of fundamental differences 
between these occupational groups (i.e. police officers and 
fire-fighters)  with  respect to occupational  exposure  to the  
disaster, general health status, and sociodemographic variables. 

Professional colleagues who did not perform any disaster 
related task were also invited to participate in the study, in 
‘‘non-exposed’’ reference groups, and were matched according 
to job title. The exclusion criteria were: having insufficient 
knowledge of the Dutch language and therefore not being able 
to fill in questionnaires, residing in the disaster area, and 
missing questionnaire data on disaster related tasks. 

All of the participants gave written informed consent and 
participated voluntarily. Data were collected in an outpatient 
clinic of the Onze Lieve Vrouwe Gasthuis (OLVG) in 
Amsterdam, which took place from January 2000 to March 
2002, on average 8.5 years after the Amsterdam Air Disaster. 
Details of the history and the set-up of the study, including 
details about the outcome measures, have been reported 
elsewhere.9 

Health outcomes (perceived health complaints) 
All participants filled out questionnaires on their current 
health status at the time of the assessment. 

The International Classification of Primary Care (ICPC), as 
designated by the World Organization for Family Doctors 
(WONCA), was used to classify the symptoms reported by the 
participants.10 The following somatic symptoms categories 
were used in the analysis: (1) general and non-specific, (2) 
digestive system, (3) cardiovascular system, (4) musculoske­
letal system, (5) nervous system, (6) respiratory tract, and (7) 
skin. A dichotomised score was composed for each category 
of symptoms (0 = no symptoms, 1 = at least one symptom in 
this category). 

Post-traumatic stress symptoms were assessed using the 
Self-Rating Inventory for Post-traumatic Stress Disorder 
(SRIP), a 22 item questionnaire.11–13 The items were based 
on symptoms of post-traumatic stress disorder as described in 
the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) for psychiatric diagnoses.14 A cut-off score of 39 
was predetermined to define individuals who have problems 
due to involvement in a traumatic event.15 

Fatigue symptoms were measured with the Checklist 
Individual Strength (CIS), a 20 item scale, resulting in four 
subscales and a total score. For the present study, use was 
made of dichotomised scores on the ‘‘subjective fatigue’’ 
subscale (cut-off score: 35) and the total score (cut-off score: 
76).16 17 

General mental health was assessed by means of the 
Symptom Checklist (SCL-90).18 This is a 90 item question­
naire, which consists of eight subscales (somatic symptoms, 
depression, anxiety, obsessive-compulsive behaviour, agora­
phobia, interpersonal sensitivity, hostility, sleeping pro­
blems). Scores above the 65th centile of the normal Dutch 
population were regarded as deviant.19 

Laboratory outcomes 
All the laboratories involved in this study carried out their 
analyses according to the accredited (Dutch) standards. We 
used the clinical cut-off values of these laboratories to define 
a deviant outcome.20 The blood count included haemoglobin, 
leucocyte count, differential leucocyte count, and platelet 
count. Blood chemical values included potassium, creatinine, 
alanine aminotransferase, alkaline phosphatase, gamma­
glutamyl transferase, creatine kinase, thyroid stimulating 
hormone, C reactive protein, and ferritin. Urinalysis included 
the dipstick test followed by microscopic evaluation of the 
urinary sediment if indicated by presence of protein. 

Statistical analysis 
Differences between the exposed police officers and fire­
fighters and their reference groups were analysed with 
unconditional multiple logistic regression analyses. All 
analyses were adjusted for the following potential confoun­
ders: age, professional level, level of education, alcohol 
consumption, smoking habits, and level of physical activity. 
For police officers only, gender and ethnicity were added as 
potential confounders. In addition, mental health outcomes 
were adjusted for the number of adverse pre-disaster life 
events and the presence of chronic diseases. Odds ratios (OR) 
and 95% confidence intervals (95% CI) were estimated. The 
analyses were carried out in SPSS version 10.1; p , 0.05 (two 
sided) was used to determine statistical significance. 

RESULTS 
Response 
The response from both the police officers and the fire­
fighters was 70%. Of the 2112 police officers who were 
invited to participate, 1489 agreed. After the exclusion criteria 
had been applied, data from 834 exposed police officers and 
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Table 1 Background characteristics of the participants 

Police officers Fire-fighters 

Exposed Reference Exposed Reference 

n 834 634 334 194 
Age in years (SD) 44.0 (6.2) 44.8 (7.0) 51.4 (5.9) 38.8 (9.1) 
Level of education (%) 

Low 22.0 20.9 63.4 52.7 
Intermediate 55.8 54.3 29.8 36.6 
High 22.2 24.8 6.8 10.8 

Alcohol consumption* (%) 
None 11.4 8.2 4.2 12.4 
Low to moderate 74.3 75.7 72.8 70.6 
Heavy 14.3 16.1 23.1 17.0 

Smoking habits (%) 
None 33.1 27.9 32.0 44.8 
Former smoker 31.7 38.0 35.0 29.4 
Current smoker 35.3 34.1 32.9 25.8 

Male gender (%) 88.5 84.9 100 100 

SD, standard deviation. 
*Alcohol consumption was assessed according to the Garretsen index.50 

634 non-exposed police officers were analysed. Of the 790 
fire-fighters who were invited to participate, 559 agreed, and 
after the exclusion criteria had been applied, data from 334 
exposed and 194 non-exposed fire-fighters were analysed. 
Details are shown in fig 1. Table 1 presents background 
characteristics of the participants. 

We attempted to contact a random sample of non­
respondent fire-fighters (n = 66 (29%) of n = 231) by 
telephone for a brief interview. Of this sample, 47 (71%) 
completed the interview. Only five were unwilling to 
participate, while 14 non-respondents could not be contacted, 
even after several attempts. Non-respondents and partici­
pants were compared with respect to sociodemographic 
variables (age, sex, level of education), and subjective health 
outcomes (general health; physical symptoms; psychological 
symptoms; chronic skin, joint, or respiratory diseases since 
1992). For most of these variables, no statistically significant 
differences between non-respondents and participants were 
found. However, compared to their participating counter­
parts, non-respondent fire-fighters were slightly older, 
reported less often a low level of education, and more often 
had psychological complaints and chronic arthritis since the 
year of the disaster (1992). 

Perceived health complaints 
Table 2 presents the results of the multiple logistic regression 
analyses with regard to the ICPC symptom categories, 
adjusted for potential confounders. In general, the exposed 
police officers and the exposed fire-fighters reported health 
complaints significantly more often than the respective 
reference group. 

Table 3 presents the results of the multiple logistic 
regression analyses with regard to mental health outcomes, 
adjusted for potential confounders. In general, the exposed 
police officers reported symptoms significantly more often 
than the reference group, including PTSD, fatigue, and 
indices of psychopathology. The exposed fire-fighters 
reported significantly more fatigue and somatic symptoms 
than the reference group. 

The percentages reflect the relative number of participants 
who reported one or more symptom(s) in the relevant 
symptoms categories. Analyses are adjusted for age, gender, 
ethnicity, professional level, level of education, alcohol 
consumption, smoking habits, and level of physical activity. 

Laboratory outcomes 
The laboratory analyses (table 4) showed no significant 
differences between exposed participants and their respective 
reference groups. There were two exceptions. In exposed fire­
fighters the number of leucocytes was less frequently 
increased than in non-exposed fire-fighters. As an increase 
in the number of leucocytes could indicate disease in the 
reference group, this finding would be in favour of the 
exposed group. Furthermore, in exposed police officers, a 
significant larger group of participants with a (slightly) 
increased percentage of monocytes was found. However, the 
increased percentage of monocytes did not exceed 15% of the 
differential count (data not shown). 

DISCUSSION 
Our study is the first to examine long term health complaints 
of rescue workers exposed to a disaster in comparison to 

Table 2 Comparison between exposed police officers and fire-fighters and their reference groups with regard to health 
complaints, subdivided into ICPC symptom categories 

ICPC symptom categories 

Police officers Fire-fighters 

Exposed Reference OR (95% CI) Exposed Reference OR (95% CI) 

General/non-specific 40.4% 27.4% 1.92 (1.52–2.41)* 32.1% 16.0% 2.00 (1.12–3.58)* 
Digestive 21.3% 15.1% 1.57 (1.19–2.08)* 21.3% 13.4% 1.84 (0.95–3.55) 
Cardiovascular 25.7% 16.7% 1.76 (1.35–2.29)* 28.7% 11.3% 3.30 (1.70–6.41)* 
Musculoskeletal 42.1% 29.2% 1.86 (1.49–2.33)* 53.9% 25.8% 2.56 (1.55–4.23)* 
Nervous system 51.1% 39.7% 1.66 (1.34–2.06)* 49.2% 28.4% 2.87 (1.71–4.81)* 
Airway 29.7% 19.7% 1.80 (1.40–2.32)* 29.9% 12.9% 1.67 (0.92–3.03) 
Skin 51.9% 28.4% 2.78 (2.21–3.48)* 54.8% 32.5% 3.37 (2.01–5.62)* 

ICPC, International Classification of Primary Care; OR, odds ratio; CI, confidence interval. 
*p,0.05. 
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Table 3 Comparison between exposed police officers and fire-fighters and their reference groups with regard to mental health 
complaints 

Police officers Fire-fighters 

Exposed Reference OR (95% CI) Exposed Reference OR (95% CI) 

PTSD (SRIP) 6.5% 2.4% 2.8 (1.5–5.0)* 5.4% 2.6% 1.1 (0.4–3.7) 
Fatigue (CIS) 

Subjective fatigue 19.4% 9.9% 2.0 (1.4–2.7)* 11.7% 5.2% 2.5 (1.0–6.6)* 
Total score 16.7% 8.8% 1.8 (1.3–2.6)* 11.7% 2.6% 3.6 (1.2–11.0)* 

SCL-90 
Agoraphobia 8.3% 6.3% 1.2 (0.8–1.9) 9.6% 4.1% 1.9 (0.5–3.0) 
Anxiety 31.7% 18.9% 1.8 (1.4–2.3)* 27.2% 20.6% 1.2 (0.7–2.5) 
Depression 21.9% 11.4% 2.1 (1.5–2.8)* 20.1% 8.2% 1.6 (0.8–3.1) 
Somatic symptoms 32.4% 17.0% 2.1 (1.6–2.7)* 34.4% 13.9% 2.6 (1.4–4.8)* 
Obsessive-compulsive 26.9% 16.7% 1.7 (1.3–2.2)* 28.1% 12.9% 1.8 (1.0–3.2)* 
Inter-personal sensitivity 12.0% 7.7% 1.5 (1.1–2.2)* 13.5% 6.7% 1.5 (0.7–3.3) 
Hostility 42.7% 32.2% 1.5 (1.2–1.8)* 34.7% 24.2% 1.4 (0.8–2.3) 
Sleeping problems 48.3% 35.5% 1.6 (1.3–2.0)* 47.9% 32.0% 1.4 (0.9–2.3) 

OR, odds ratio; CI, confidence interval; PTSD, post-traumatic stress disorder; SRIP, Self-Rating Inventory for Post-traumatic Stress Disorder; CIS, Checklist Individual
 
Strength; SCL-90, Symptoms Checklist-90.
 
*p,0.05.
 
The reported prevalences reflect scores above the cut-off values for the questionnaires. Analyses are adjusted for age, gender, ethnicity, professional level, level of
 
education, alcohol consumption, smoking habits, level of physical activity, number of adverse life events, and chronic diseases.
 

reference groups of non-exposed colleagues. In this historical 
cohort study we had the unique opportunity to compare the 
health status of exposed police officers and fire-fighters with 
that of a reference group of non-exposed colleagues, 8.5 years 
after the Amsterdam Air Disaster. Self-reported health 
complaints were compared, as well as routine laboratory 
analyses of urine and blood. The results showed that, even 
after 8.5 years, the police officers and fire-fighters who were 
professionally exposed to the disaster reported health 
complaints significantly more often than their colleagues in 
the reference groups. This difference concerned cardiovas­
cular, musculoskeletal, nervous system, skin, and fatigue 
complaints for the exposed police officers as well as the 
exposed fire-fighters, and airway, digestive, and general 
physical and mental health complaints for the exposed police 
officers only. Laboratory analyses showed no statistically 
significant or clinically relevant differences between the 
exposed participants and their reference groups. Thus, we 
found no indication that the excess number of complaints in 
the exposed workers could be accounted for by any somatic 
disease, in particular haematological, chronic infectious, 
immunological, kidney, liver, or thyroid diseases. The only 
laboratory outcome that could have clinical relevance (more 
frequently an increased number of leucocytes in non-exposed 
fire-fighters) is not an indication for disease in the exposed 
group, but, on the contrary, it is in favour of the exposed 
group. 

The results of this study are highly relevant for future 
research on health complaints in rescue workers following 
disasters. For instance, recent studies have shown that rescue 
workers who were exposed to the World Trade Center 
disaster in New York reported symptoms of ill health in the 
short term.21 22 In fact, most previous studies on the health 
complaints of disasters have focused on shorter term effects 
in direct victims, e.g. the inhabitants of an area that was 
struck by a flood23 or a bush fire.24 25 In general, these studies 
reported an increase in various health problems in natural 
disaster victims, compared to controls. A higher frequency of 
relatively minor physical symptoms rather than clinically 
relevant pathology, was reported in most studies.26 However, 
in these studies a broad range of methods was used to assess 
the physical consequences of the disaster, and they varied in 
the number of participants, and in the follow up duration 
after the disaster. For instance, several studies were based on 
small samples, and covered only a short period of time after 
the disaster, which is likely to result in a high incidence of 

temporary morbidity. Two studies compared self-report data 
on health before and after a disaster, because the disaster 
took place between the assessment waves of ongoing panel 
studies,27 28 and found that exposure to a flood accounted for 
2–12% of the change in physical health status across the 
measurement intervals, but was not related to the onset of 
clinically relevant disorders. 

In addition to natural disasters, several chemical and 
radiation disasters have taken place since 1980, including the 
Chernobyl disaster, the Three Miles Island incident, and 
other, smaller incidents in which inhabitants and rescue 
workers were exposed to potential hazardous materials.29–31 In 
some cases, exposure to the hazardous materials was 
reported to be a plausible cause for the negative health 
complaints that were found, while in others it was suggested 
that the insecurity, loss of control, and risk perception may 
have accounted for the reported health complaints.29 32 This 
may have played a role in the Amsterdam Air Disaster as well, 
since the crash was followed by a long aftermath, with 
increased risk perception, and confusing and ambiguous 
information about the cargo contents.7 8  Another explanation 
for our findings may be that exposed disaster workers were 
more likely to interpret certain physical sensations as 
symptoms of adverse health, which they attributed to the 
disaster. Media reports on individual cases with multiple 
symptoms may have enhanced this tendency. These media 
reports focused on all sorts of toxic agents that might have 
been present in the cargo of the crashed plane.7 Such news 
can increase fear and anxiety among those involved in 
disasters,7 33  and may have increased the attribution of health 
complaints to exposure to the disaster. General practitioners, 
however, associated only a small proportion of the reported 
symptoms with the disaster in a sample of patients in 
Amsterdam.34 The symptoms reported in the present study 
were all based on self-report, and could not be confirmed by 
laboratory measures. It is possible that the phenomenon 
commonly described as ‘‘unexplained physical symptoms’’, 
i.e. physical symptoms without sufficient objective, demon­
strable pathological abnormalities, is therefore applicable to 
our findings.35 A recent review stated that these unexplained 
symptoms are common in survivors of disasters.35 However, 
we cannot rule out the possibility that there is a biological 
marker for these complaints, albeit one that is not (yet) 
known. Fear of exposure may also have played a role in the 
self-reported complaints, because some researchers have 
suggested that insecurity, loss of control, and risk perception 
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Table 4 Comparison between exposed police officers and fire-fighters and their reference groups with regard to laboratory 
outcomes 

Police officers Fire-fighters 

Exposed Reference OR (95% CI) Exposed Reference OR (95% CI) 

Blood count 
Haemoglobin 

% decreased 14.5% 17.1% 0.9 (0.6–1.1) 14.4% 25.3% 0.6 (0.3–1.1) 
Leucocytes 

% increased 5.5% 4.9% 1.1 (0.7–1.9) 3.0% 3.6% 0.2 (0.05–0.7)* 
% decreased 0.2% 0.2% – 0.0% 0.5% – 

Neutrophils 
% increased 1.0% 1.0% 1.0 (0.3–3.0) 0.9% 1.0% – 
% decreased 2.8% 2.4% 1.2 (0.6–2.4) 2.4% 2.1% – 

Lymphocytes 
% increased 15.0% 14.5% 1.0 (0.8–1.4) 12.9% 16.0% 0.8 (0.4–1.5) 
% decreased 10.0% 8.7% 1.2 (0.8–1.7) 12.9% 7.2% 1.2 (0.6–2.7) 

Monocytes 
% increased 9.7% 6.3% 1.6 (1.1–2.4)* 11.7% 8.2% 2.3 (1.0–5.5)* 
% decreased 0.2% 0.2% – 0.3% 0.0% – 

Eosinophils 
% increased 8.2% 7.0% 1.2 (0.8–1.8) 5.7% 8.8% 0.5 (0.2–1.3) 

Basophils 
% increased 0.0% 0.0% – 0.0% 0.0% – 

Platelet count 
% increased 0.7% 0.9% 0.8 (0.3–2.6) 0.3% 1.0% – 
% decreased 1.7% 1.4% 1.3 (0.6–3.0) 1.8% 1.0% – 

Blood chemical values 
Potassium 15.2% 18.5% 0.8 (0.6–1.1) 15.1% 14.5% 1.4 (0.7–2.8) 
Alanine aminotransferase 10.8% 8.2% 1.4 (0.9–2.0) 6.9% 3.6% 0.9 (0.3–2.7) 
Alkaline phosphatase 0.5% 0.5% – 0.3% 2.1% – 
Gamma-glutamyl transferase 14.1% 13.6% 1.1 (0.8–1.5) 16.2% 7.7% 0.9 (0.4–1.8) 
Creatine kinase 17.9% 17.9% 0.9 (0.7–1.2) 23.4% 38.3% 1.1 (0.7–2.0) 
Thyroid stimulating hormone 

% increased 1.1% 1.0% 1.4 (0.5–3.9) 1.2% 1.0% – 
% decreased 1.0% 0.6% – 0.9% 0.0% – 

C reactive protein 3.7% 3.2% 1.2 (0.7–2.2) 3.9% 3.1% 0.5 (0.1–1.7) 
Ferritin 12.5% 12.3% 1.0 (0.8–1.5) 21.0% 7.2% 1.7 (0.8–3.4) 

Urinalysis 
Creatinine clearance 

% decreased 0.1% 0.5% – 1.2% 0.5% – 
Proteinuria with either sediment 4.4% 4.0% 1.2 (0.7–2.0) 2.7% 2.6% 1.5 (0.3–7.2) 
abnormality or increased serum 
creatinine 

*p,0.05.
 
–, analyses were not performed due to the very low number of cases (n,5).
 
The reported prevalences reflect scores above (increased) or below (decreased) the cut-off values for parameters. Cut-off values: haemoglobin: men ,8.7 mmol/l,
 
women ,7.5 mmol/l; leucocyte count ,36109/l or .106109/l; differential leucocyte count: neutrophils ,45% or .80%, lymphocytes ,20% or .35%,
 
monocytes ,2% or .10%, eosinophils .5%, and basophils .2%; platelet count ,1506109/l or .4006109/l; potassium ,3.6 mmol/l; creatinine: men
 
.115 mmol/l, women 95 mmol/l; alanine aminotransferase .45 U/l; alkaline phosphatase .120 U/l; gamma-glutamyl transferase: men .50 U/l, women
 
.35 U/l; creatine kinase: men .190 U/l, women 170 U/l; thyroid stimulating hormone ,0.4 IU/l or .4 IU/l; C reactive protein .10 mg/l; ferritin .250 ng/
 
ml; urinalysis: creatinine clearance: Cockroft equation ((1402age)6body weight)/((creatinine (serum))60.86 (males) or 61.01 (females)) was used to estimate
 
clearance of endogenous creatinine, cut-off: ,75 ml/min. Proteinuria with either sediment abnormality or increased serum creatinine, cut-off: protein not
 
negative, erythrocytes .5 per high power field, leucocytes .10 per high power field, bacteria not negative. Analyses are adjusted for age, gender, ethnicity,
 
professional level, level of education, alcohol consumption, smoking habits, and level of physical activity.
 

after exposure to hazardous materials may account for 
36–40reported adverse health.29 32 

Only a few studies have specifically focused on the health 
status of rescue workers, such as police officers and fire­
fighters. Although rescue workers are usually not direct 
victims of a disaster, their duties may include exposure to 
very stressful and traumatic events, such as the salvage and 
identification of bodies, rescue work under high risk 
conditions with fear for their physical integrity, and even 
for their own lives, and contact with the bereaved families. 
Post-traumatic stress disorder (PTSD) could also play a role 
in the assessment of physical health complaints of disaster 
exposure, as there is a large body of literature on the co-
occurrence of PTSD and adverse physical health outcomes 
after traumatic events.39 Several studies have shown that 
rescue workers are at risk for post-traumatic stress 
disorders.40–44 Other mental health complaints have also 
been found, including sleeping problems,45 and anxiety or 

depression.46 47 In contrast, however, several studies have 
shown that rescue workers may be regarded as a highly 
resilient group of professionals with regard to the potentially 
harmful effects of stress.42 48 49 

A few limitations of the present study should be 
mentioned. First, there is a considerable time lag between 
the disaster and the start of our study, i.e. on average 8.5 
years. Therefore, we were not able to study the exact timing 
of onset of the reported complaints, nor were we able to 
analyse the course of the complaints during this period of 
time. Prospective longitudinal studies are needed to gain 
insight into the timing of onset and the course of complaints 
after a disaster. A further limitation of our study is the fact 
that non-exposed workers were younger than the exposed 
fire-fighters. Because almost the entire fire department was 
involved in the disaster related work, this was unavoidable. 
Therefore, non-exposed fire-fighters who joined this fire 
department after the disaster were included in the reference 
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group. The applied statistical adjustments for age and other 
potentially related confounders may not have fully accounted 
for this systematic difference between exposed and non-
exposed fire-fighters. 

The results of the present study demonstrate that police 
officers and fire-fighters exposed to the Amsterdam Air 
Disaster reported a broad range of health complaints more 
than eight years after the disaster, similar to what is 
sometimes found for victims of natural or technological 
disasters.3–6 However, the symptoms of our participants were 
all based on self-report, and could not be confirmed by 
routine laboratory tests. The outcomes of laboratory tests 
show no morbidity in relation to the disaster. In addition, no 
difference in absence at work due to illness was found 
between the exposed police officers and fire-fighters and the 
reference groups (data not shown). These findings suggest 
that there is no serious somatic pathological condition 
underlying the self-reported symptoms. 

. . . . . . . . . . . . . . . . . . . . . 
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