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Background: Disasters often have negative health consequences. Studies of health problems presented
in family practice before and after a disaster are rare. The present study analyzed health problems be-
fore and after a disaster and predictors of increased morbidity after the disaster as presented in family
practice.

Methods: A matched cohort study design with measurements 1 year before the disaster and 1 year
after the disaster. Victims (N � 9183) and matched controls (N � 7066) were surveyed in the elec-
tronic medical records of 30 family practices after the explosions of a fireworks depot in The Nether-
lands. All health problems were registered using the International Classification of Primary Care.

Results: Victims showed significantly higher prevalence rates for psychological problems after the
disaster than before the disaster (422 vs133 per 1000 person-years; P < .001) and for problems of the
musculoskeletal system (450 vs 401 per 1000 person-years; P < .05).

Relocation because of the disaster (odds ratio, 10.65; 95% confidence interval, 8.15–13.94) and, to a
lesser degree, psychological morbidity before the disaster (odds ratio, 2.31; 95% confidence interval,
1.42–3.76) were the strongest predictors of psychological problems after the disaster.

Conclusion: The results suggested that forced relocation and a history of psychological problems
were risk factors to post-disaster psychological problems of victims presenting to a family practice.
(J Am Board Fam Med 2007;20:548–556.)

Experiencing a disaster is an emotionally charged
event. The terror, the fear, and the inability to cope
may lead to serious health consequences for the
victims in the short term as well as the long term.
Victims present health problems, both psycholog-
ical and physical, in the aftermath of any natural or
man-made disaster.1–6 In her review, Norris7 con-
cluded that people who experienced man-made or

technological disasters were not significantly more
distressed, on average, than people who experi-
enced natural disasters. The problem with research
about health problems after disasters is that every
disaster is unique and occurs in specific communi-
ties in a specific period. However, one of the ge-
neric aspects is that disasters tend to occur espe-
cially in deprived areas where people live below sea
level, on the slopes of volcanoes, or near chemical
plants.

One of the theoretical frameworks for health
consequences of disasters is the Conservation of
Resources stress theory.8–10 This theory proposes
that people often possess a number of resources
that are used to cope with their life circumstances
and that loss results in increased physical and psy-
chological distress and further diminished coping
capacities. In the event of a disaster, often in de-
prived areas, it is an important principle that “re-
source loss is disproportionately more salient than
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resource gain” and that “those who lack resources
are not only more vulnerable to resource loss but
that initial loss begets future loss.”10 The degree of
exposure to a disaster,11,12 relocation13,14 and psy-
chological problems before a disaster15–17 are all
considered important risk factors for problems af-
ter a disaster. Therefore, for people with few re-
sources before a disaster, it is nearly impossible to
gain new resources thereafter.

On 13 May 2000, a firework depot exploded in
the city of Enschede (125,000 inhabitants) in the
eastern part of The Netherlands. The explosions
totally destroyed a neighborhood in only a few
hours. Approximately 1200 people lost their homes
and had to be relocated for a long period of time.
Moreover, 18 residents and 4 firefighters were
killed and approximately 1000 people were
wounded.

The Dutch government offered support to the
local authorities and health care workers. A munic-
ipal Information and Advice Center (IAC) was im-
plemented where all victims could be registered
and an integrated post-disaster health care facility
was set up, in which all disciplines of psychosocial
and physical health care were represented, includ-
ing family practice. In the present study, the health
problems of residents and passers-by living in town
are presented using the electronic medical records
(EMRs) of family physicians (FPs).

The objective of the study is 2-fold: (1) to ana-
lyze health problems of patients, whether affected
by the disaster or not, as presented in family prac-
tice 1 year before and 1 year after the disaster; and
(2) to explore the risk factors that may contribute to
an increase of the presentation of health problems
in the first year after the disaster.

Methods
Setting
In the Dutch health care system, every citizen is
registered with one FP who acts as a gatekeeper to
secondary care. As a result, victims of the disaster
were known to their FP before the disaster. A
patient enlists in the practice of his choice, which is
often located in the neighborhood of their home.

We asked all 60 FPs in the town to participate in
this study and 44 of them did so (30 practices;
73%). Sixteen did not participate for 3 different
reasons: 6 expected an increase in workload, 9 had
no victims among their patients, and 1 did not use
an electronic registration system.

Patients were informed about the participation
of their FP in this study through leaflets in their
doctor’s waiting room and the local newspapers,
and they could object to the use of their data (no
one did so). The data remained anonymous. Data
collection was performed in accordance with the
privacy protection procedures of the Dutch Data
Protection Authority, and no explicit ethical ap-
proval or informed consent was needed.18

Victims
In total, approximately 12,000 people were regis-
tered as a victim either by their FP or by the
authorities in the database of the IAC. Of these
12,000 victims, approximately 1,600 people
(passers-by and rescue workers) could not be in-
cluded in the study because they were not residents.

The remaining 10,398 patients were all listed in
family practices. Patients were marked as a victim
in the FP’s EMRs when they were resident of the
destroyed or the surrounding areas (postal code).
At the IAC, people were registered as a victim
based on the municipal identity register and by
self-adherence when they considered themselves as
a victim. They all received a research number that
allowed them to be followed anonymously in both
databases.

Of the remaining group, 11% could not be in-
cluded because they were enlisted in nonparticipat-
ing practices. Of the victim group (N � 9254),
9183 patients were still registered in the EMRs of
their FP after 1 year. This group was included as
victims in our cohort.

If FPs’ patients were neither marked by the FP
or the municipal IAC and were not a resident of the
destroyed area, they were included as a control.
They were on the lists of the same study practices.
We randomly selected as many controls as victims
and stratified for sex and age.

Key Variables
The independent variables of relocation and non-
relocation were taken from the IAC database. A
victim was distinguished as relocated when his or
her ZIP code in the affected area changed after the
disaster took place. Relocation was inevitable be-
cause of the destruction of their homes by shock
waves and fire. If not, they were nonrelocated vic-
tims.

The other independent variables, which in-
cluded psychological problems presenting before
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the disaster, sex, age, and socioeconomic status
(SES) were extracted from the EMRs. The variable
of psychological problems before the disaster was
applied to victims and controls who had visited
their FP at least once in the year before the disaster
for a problem classified in this group. Health in-
surance was used as a proxy for SES because it is
directly related to income in The Netherlands. If a
person receives public health insurance, a lower or
medium SES is assumed, whereas private health
insurance indicates a higher SES.

The dependent variables were collected in the
EMRs. These included all morbidity and psycho-
logical problems as presented by the patient to the
FP (whether they were a victim or not). The out-
come variable was whether or not a patient con-
tacted the FP at least once in the year either before
or after the disaster. All presented symptoms and
diagnoses registered during consultations, visits, or
telephone contacts were extracted and were classi-
fied in International Classification of Primary Care
(ICPC), which is compatible with the International
Classification of Diseases19 and with the Diagnostic
and Statistical Manual of Mental Disorders.20 They
were analyzed separately and were grouped to-
gether in the organ-based clusters of the ICPC
classification, such as the digestive or musculoskel-
etal cluster. Moreover, in accordance with the
ICPC, one cluster with social problems (eg, hous-
ing problems, loss of spouse) and another cluster
with psychological problems (eg, anxiety, sleeping
problems, major depression) were used.

In our study, data on all problems were extracted
anonymously from the EMR of all patients (victims
and controls) every 3 months. Data from 1 year
before the disaster were extracted retrospectively.

Statistical Analysis
Demographic data about the patients in both the
victim and control groups were compared using �2

tests. Prevalence rates per 1000 people in the year
before the disaster and the year after the disaster
were calculated as the number of victims or con-
trols presenting problems divided by the numbers
of victims or controls. The number of person-years
during which problems were counted was taken
into account, as was the time that elapsed before
problems were presented (as recommended by
Rothman and Greenland21).

Odds ratios (ORs) and 95% confidence intervals
(CIs) were calculated for the ICPC-coded symp-
toms and diagnoses to test differences before and
after the disaster between victims and controls.
Table 3 presents those symptoms and diagnoses
that are most sensitive to a change in OR with 95%
CI because of the disaster.

A logistic regression model was tested to com-
pare the increase in clusters of health problems
after the disaster in victims and controls. This
amounted to the formal test that the ORs for vic-
tims before and after the disaster were statistically
significantly higher than the corresponding ORs
for controls with regard to the various health prob-
lems (� set at 5%). ORs were calculated with 95%
CIs. The selection criterion was a high prevalence
rate after the disaster within the ICPC clusters.
Moreover, differences between victims and con-
trols in the same health clusters before the disaster
were tested.

Six predictor variables were included in a mul-
tilevel (MlWin) model. Two dummy variables
were used for the coding of group membership:
relocated victims [yes � 1, no � 0) and nonre-

Table 1. Characteristics of Victims and Controls Registered on Their Family Practitioner’s List Between May 1999
and May 2001

Victim Groups
Victims

(n � 9183)
Controls

(n � 7066)

Mean age (years) 38.5 37.9
Men 52.8 52.0
Children �15 years of age 13.7 14.4
Low/medium SES* 70.4 67.1
Psychological problems before disaster 9.5 9.2
Relocated 8.8 —
No contact with family practitioner 5.8 6.4

All data presented as percentage, except mean age. SES, socioeconomic status.
*P � .001 (between victims and controls).
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located victims (yes � 1, no � 0); reference
category is controls]. Another dummy variable
indicated whether a patient presented with psy-
chological problems before the disaster (yes � 1,
reference category of no psychological problems
before the disaster � 0). The 3 other variables in
the equation were sex (female � 1, male � 0);
socioeconomic status (low/medium SES � 1,
high SES � 0); and age (divided by 10 years). Age
was converted into periods of 10 years because its
original scale in years (range, 0 to 100) made
comparisons difficult with other predictors (with
values 0 and 1).

Two different multilevel logistic regression
models were used to analyze the association be-
tween predictor variables and 2 significantly in-
creased after-disaster clusters of problems (see Ta-
ble 4). The cluster of social problems was not
included in the multilevel model being indissolubly
related to the disaster. All interactions between the
2 types of victim groups, relocated or not, were
included in the models to analyze whether the re-
lation between the predictor variables and the out-
come variables were different for the 2 victim
groups compared with the controls.

Results
More than half of the population was male; mean
age was approximately 38 years. Victims and con-
trols did not differ with respect to sex and age.
Moreover, the percentages within the groups of
victims and controls presenting with psychological
problems before the disaster and those who did or
did not contact their FP during the entire study
period did not differ (Table 1). The victims more
often had a lower/medium SES (P � .001) com-
pared with controls.

Physical and Psychological Health Problems
In the period before the disaster, victims had sig-
nificantly higher prevalence rates than the controls
for respiratory (399 vs 363 per 1000 person-years;
P � .001); “general” (eg, fatigue; 167 vs 143 per
1000 person-years; P � .001); neurological (112 vs
94 per 1000 person-years; P � .01); social (50 vs 41
per 1000 person-years; P � .01); and “other” (359
vs 335 per 1000 person-years; P � .01) clusters.
Only the prevalence rates of the skin problems
before the disaster (303 vs 321 per 1000 person-
years; P � .05) were significantly lower in victims
than in controls (Table 2).

Table 2. Health Problems of Victims and Controls 1 Year Before and 1 Year After the Disaster* in International
Classification of Primary Care Clusters

ICPC Cluster†

Victims Controls

Before
Disaster After Disaster Before Disaster After Disaster

Musculoskeletal 418 450‡ 404 401
Psychological 131 422§ 129 133
Respiratory 399� 388 363 348
Others¶ 359** 358 335 335
Skin 303†† 321 321 314
Digestive 180 198 170 177
General 167� 197 143 154
Circulatory 151 158 150 154
Neurological 112** 116 94 89
Ear 106 113 104 102
Social 50** 106§ 41 47
Endocrine 81 85 77 81
Urinary 67 74 60 67

ICPC, International Classification of Primary Care.
*13 May 1999 through 12 May 2001.
†Data provided as prevalence rates per 1000 person-years.
¶�Others� includes �blood, blood forming,� �eye,� �pregnancy, childbearing, family planning,� �female genital,� and �male genital.�
Differences between victims and controls with regard to rates before the disaster: ††P � .05; **P � .01; �P � .001.
Differences between victims and controls with regard to changes between rates before the disaster and rates after the disaster: ‡P �
.05, §P � .001.
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Comparing the periods before and after the di-
saster, victims showed higher prevalence rates for
almost all organ systems, indicating increased ill-
ness diversity. Compared with controls, victims had
higher prevalence rates after the disaster for 3 clus-
ters: psychological problems (422 vs.133 per 1000
person-years; P � .001); social problems (106 vs 47
per 1000 person-years; P � .001); and musculoskel-
etal problems (450 vs 401 per 1000 person-years;
P � .05).

The individual problems of victims compared
with controls were analyzed using ORs. Acute
stress problems (OR, 15.96; 95% CI, 10.95–23.27)
and problems with housing (OR, 13.16; 95% CI,
4.23–40.96) showed the strongest relation to the
disaster (Table 3). Another problem was loss of
parent/family (OR, 4.26; 95% CI, 2.04–8.93).
Other health problems with a statistically signifi-
cant relation to the disaster but a lower OR were,
Herpes zoster, wounds, hyperventilation, sleepless-
ness, feeling anxious and anxiety disorders, uveitis,
etc.

Predictors of Disaster-Related Clusters of Health
Problems
Victims who had to relocate because of the disaster
had the highest probability (OR, 10.65; 95% CI,
8.15–13.94) of presenting to their FP with psycho-

logical problems in the period after the disaster
(Table 4). Nonrelocated victims also had an in-
creased probability (OR, 4.24; 95% CI, 3.58–5.03)
of presenting with these kind of problems.

Women had a higher probability of presenting
psychological problems after the disaster than did
men, but this applied to victims and controls alike.
The ORs (controls, OR 1.26; relocated victims, OR
1.56, and nonrelocated victims, OR 1.53) did not
differ in statistical significance, indicating that
women in general present to their FP with more
psychological problems than do men, irrespective
of the disaster.

People of low/medium SES also had a higher
probability of presenting with psychological prob-
lems after the disaster than did people with a high
SES but, again, this applied to both victims and
controls. The ORs (controls, OR 1.48; relocated
victims, OR 1.04; nonrelocated victims, OR 1.43)
did not differ in statistical significance, indicating
that people with a low/medium SES did not
present more psychological problems to their FP
than did people with a high SES.

Older people had a higher probability of pre-
senting psychological problems after the disorder
compared with younger people. However, the re-
lation between age and presentation of psycholog-
ical problems differed statistically significantly be-

Table 3. Prevalence Rates and Odds Ratios Ranked in Order of Specific Health Problems 1 Year Before and 1 Year
After the Disaster in Victims and Controls 1 Year After the Disaster*

Health Problem

Victims (n) Controls (n)

Odds Ratio†
95% Confidence

Interval
Before

Disaster
After

Disaster
Before

Disaster
After

Disaster

Acute stress 9 273 11 19 15.96 10.95–23.27
Problems with housing/ neighborhood 2 26 1 1 13.16 4.23–40.96
Loss/death of parent/family 4 12 4 3 4.26 2.04–8.93
Herpes zoster 4 6 5 3 2.65 1.31–5.36
Abrasion/scratch/ blister 5 7 5 4 2.36 1.21–4.63
Hyperventilation 7 13 8 7 2.26 1.35–3.76
Disturbance of sleep/insomnia 28 55 33 30 2.21 1.72–2.84
Feeling anxious/nervous/tense 23 43 24 20 2.20 1.64–2.95
Palpitations 9 12 9 5 2.20 1.32–3.69
Anxiety disorder 9 16 7 6 2.19 1.31–3.67
Other infection of the eye/uveitis 5 8 4 3 2.10 1.02–4.34
Depressive disorder 21 28 19 18 1.44 1.05–1.99
Laceration/cut 18 23 18 17 1.43 1.02–2.01
Neck symptoms 34 45 33 35 1.29 1.01–1.65

*13 May 2000 through 12 May 2001.
†Odds ratio shows the risk of victims’ health problems after the disaster as related to the controls and risk before the disaster.
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tween the groups. The nonrelocated victims had a
lower OR (OR, 1.08; 95% CI, 1.05–1.10) than the
controls and the relocated victims, pointing to the
fact that age in the group of nonrelocated victims
had a smaller effect on the presentation of psycho-
logical problems after the disaster than in the other
groups.

The last predictor was whether someone pre-
sented psychological problems or not in the year
before the disaster. The ORs differed statistically
significantly between victims and controls. Con-
trols who presented psychological problems before
the disaster had a higher probability of presenting
psychological problems after the disaster compared
with controls who did not present psychological
problems before the disaster (OR, 8.11; 95% CI,
6.80–9.67). This is, of course, not related to the
disaster but merely because, in normal circum-
stances, someone who presents psychological prob-
lems in 1 year has an increased probability of pre-
senting psychological problems in the following
year. Relocated victims who presented psychologi-
cal problems before the disaster had an increased

probability of presenting psychological problems
after the disaster (OR, 2.31; 95% CI, 1.42–3.76)
compared with relocated victims without psycho-
logical problems before the disaster. This is also the
case for nonrelocated victims (OR, 3.59; 95% CI,
3.10–4.15). Being a nonrelocated victim reduced
the effect of the predictor of presenting psycholog-
ical problems before the disaster considerably
(compare OR of 8.11 with OR of 3.59); being a
relocated victim further reduced that effect (com-
pare OR of 8.11 with OR of 2.31). Still, relocated
victims with psychological problems before the di-
saster showed a higher OR (2.31 � 10.65 � 24.60)
than did nonrelocated victims with the same prob-
lems (3.59 � 4.24 � 17.98).

With regards to musculoskeletal problems, only
nonrelocated victims showed an increase (OR,
1.20; 95% CI, 1.06–1.35). Female sex, low/medium
SES, age, and having psychological problems be-
fore the disaster also had an effect on the presen-
tation of musculoskeletal problems, but the differ-
ences between the ORs of victims and controls
were not statistically significant, indicating that the

Table 4. Odds Ratios and 95% Confidence Intervals Calculated from Multilevel Logistic Regression Models
Analyzing the Probability of Visiting the Family Practitioner for Psychological and Musculoskeletal Problems in the
Year After the Disaster

Psychological Musculoskeletal

OR 95% CI OR 95% CI

Constant 0.08 0.50
Relocated victims (ref controls) 10.65 8.15–13.94 0.98 0.76–1.26
Nonrelocated victims (ref controls) 4.24 3.58–5.03 1.20 1.06–1.35
Women in interaction with:

Controls 1.26 1.07–1.49 1.15 1.03–1.28
Relocated victims 1.56 1.17–2.08 1.05 0.78–1.42
Nonrelocated victims 1.53 1.37–1.69 1.15 1.04–1.26

Low/medium SES in interaction with:
Controls 1.48 1.22–1.80 1.54 1.36–1.74
Relocated victims 1.04 0.70–1.80 1.06 0.70–1.60
Nonrelocated victims 1.43 1.27–1.61 1.36 1.22–1.51

Age in interaction with:
Controls 1.14 1.09–1.18 1.15 1.12–1.18
Relocated victims 1.17 1.08–1.25 1.17 1.08–1.26
Nonrelocated victims 1.08* 1.05–1.10 1.15 1.12–1.18

Psychological problems before the disaster in
interaction with:

Controls 8.11 6.80–9.67 1.27 1.09–1.49
Relocated victims 2.31* 1.42–3.76 1.91 1.23–2.97
Nonrelocated victims 3.59* 3.10–4.15 1.44 1.25–1.65

OR, odds ratio; CI, confidence interval.
*Odd ratios of victims and controls that differ statistically significantly.
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disaster had no differential effect on any of these
outcome variables.

Discussion
In this study, we found an increase in psychological
and musculoskeletal morbidity presented to the FP
when comparing patients directly affected by a fire-
works depot explosion to other patients in the same
city who were not directly affected. The strongest
predictors of morbidity were forced relocation be-
cause of destruction of dwellings, the presentation
of psychological problems before the disaster oc-
curred and, to a lesser degree, being a victim with-
out forced relocation. Relocation because of the
disaster and the loss of all personal belongings may
be considered a traumatic experience: the victim
has to leave his or her dwelling because of collapse
or a risk of collapse caused by the enormous air
pressure or by the extended fires throughout the
area.

If victims, whether relocated or not, had a his-
tory of presenting psychological problems before
the disaster, they had an even higher risk of pre-
senting psychological problems after the disaster
than did victims without such a history, with the
risk in relocated victims being the highest.

Another remarkable finding among the predic-
tors is that female sex, age, and SES seemed to have
a contribution to psychological problems after the
disaster, however irrespective of the disaster. The
contribution of sex, age, and SES was not higher
for victims than for controls. In our opinion, this
important finding is a result of our design, contain-
ing baseline data from before the disaster. This
result is in contrast to the findings of other studies
(without data from before the disaster), as summa-
rized in Norris’7 review.

The overrepresentation in the period before the
disaster of 6 clusters of health problems among
victims compared with controls is a remarkable
finding. The significant difference between victims
and the controls in SES may play a role in this
higher number of social problems.22,23 Moreover,
victims who live in socially deprived areas are
known to present a higher morbidity.1,24

Fourteen significantly increased, separate prob-
lems were found in the period after the disaster.
Most of them could be related to the disaster. For
the 2 social problems, the relationship is not sur-
prising. For psychological problems such as acute

stress symptoms and anxiety disorder, this is rather
obvious. Hyperventilation is related to fear and
thus, a disaster-related connection can be supposed.
Palpitations and neck symptoms (e.g. neck pain, no
diagnosis like spondylosis) may be considered to be
medically unexplained physical symptoms, as has
been described after many disasters25 and in family
practice.26

The codes of uveitis and Herpes zoster are both
related to immunologic factors.27–29 In one study,
performed after the Kobe earthquake, a increase in
uveitis after the disaster was seen that was admin-
istered to psychological stress due to the disaster.30

However, we have no explanation for this finding
even though immunologic changes after disasters
were described.31–33 Moreover, the ORs of these 2
issues are based on low prevalence rates.

Some of our results can be viewed in the light of
the Conservation of Resources stress theory,9,10

which defines resources broadly to include objects
(housing), conditions, and personal characteristics
(psychological problems before a disaster). Re-
source loss is highly correlated with symptom se-
verity in several disaster studies.34,35

Limitations and Strengths
The present study has some important strengths.
The study design is robust: comparisons with data
from before the disaster and a control group were
both possible, a design that is rather unique in the
literature. Moreover, the majority of all of the vic-
tims (89%) were monitored, which makes it likely
that the results of this study can be generalized to
all victims of the disaster in Enschede. Finally, the
problem of recall bias was avoided by using FPs’
EMRs instead of self-reported questionnaires.

Some issues need to be considered. The type of
health insurance represents a limited indication of
SES because patients in The Netherlands with
public health insurance (over 60% of the Dutch
population) have a low or middle income. Low
income as a separate characteristic could not be
distinguished. Low income as a measure of low SES
probably plays a more prominent role than we were
able to show.

A substantial number of the relocated victims
(approximately 400) moved outside of town or went
to nonparticipating family practices in Enschede.
Thus, we have no information about the character-
istics or morbidity of these people. On the other
hand, the most probable reason for relocation out-
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side of town seems to be the lack of substituting
dwellings in the town itself. Therefore, we have no
reason to think that this group differed in exposure
compared with the relocated group in our study.

In this study a risk of overrepresentation could
have happened if the FP acted as the only source of
victim identification. However, a victim claiming
financial compensation at the municipal IAC could
be marked by self-identification too. Self-identifi-
cation of these victims (possibly less affected by this
disaster) may have caused an underestimation of
health effects. On the other hand, a victim may
attribute his or her problems to the disaster: they
may think that a symptom developed after the di-
saster, when in reality the FP found the symptom in
the patients’ history before the disaster.1 Thus, the
symptom is not related to the disaster. In this re-
spect, we believe that an FP’s evaluation of a pa-
tient’s problems are more reliable than are self-
reported symptoms. In addition, the use of EMRs
has some advantages. Recall bias can be avoided
and baseline data from before the disaster can be
included. Moreover, the FPs were properly trained
in the ICPC classification system and they received
feedback on the quality of their registrations every
3 months.

Implications
The present study shows that exposure to a man-
made disaster not only resulted in increased psy-
chological problems, but also in increased physical
problems. The results emphasize the importance of
supplying after-disaster interventions for stress re-
actions and anxiety problems, as well as for physical
symptoms such as musculoskeletal symptoms. The
results also suggest that victims who had to relocate
because of the disaster and who had psychological
problems before the disaster are most vulnerable to
having psychological problems after the disaster.

The finding that relocated victims with psycho-
logical problems before the disaster had the highest
risk for (psychological) health problems after the
disaster is explained by their original small pool of
resources, which was further depleted by the disas-
ter. The role of the FP is to monitor the need for
resource management to reduce negative health
outcomes. In this respect, the electronic medical
record can be used to identify victims with psycho-
logical problems during the year before the disaster
and by instantly tracing relocated victims who had
a change in postal code after the disaster.

The present study shows that family practice is a
valuable source for collecting data about health
problems before and after a disaster. The FP can
play a role in the identification of high-risk victims
and facilitate close monitoring after a disaster.

We gratefully thank the participating family physicians for reg-
istering all contacts in times of pressure.

References
1. Donker GA, Yzermans CJ, Spreeuwenberg P, van

der Zee J. Symptom attribution after a plane crash:
comparison between self-reported symptoms and
GP records. Br J Gen Pract 2002;52:917–22.

2. Galea S, Ahern J, Resnick H, et al. Psychological
sequelae of the September 11 terrorist attacks in
New York City. N Engl J Med 2002;346:982–7.

3. Galea S, Vlahov D, Resnick H, et al. Trends of
probable post-traumatic stress disorder in New York
City after the September 11 terrorist attacks. Am J
Epidemiol 2003;158:514–24.

4. North CS. The course of post-traumatic stress dis-
order after the Oklahoma City bombing. Mil Med
2001;166:51–2.

5. Yzermans CJ, Donker GA, Kerssens JJ, Dirkzwager
AJ, Soeteman RJ, Ten Veen PM. Health problems of
victims before and after disaster: a longitudinal study
in general practice. Int J Epidemiol 2005;34:820–6.

6. Yzermans C, Gersons BPR. The chaotic aftermath
of an airplane crash in Amsterdam: a second disaster.
In: Toxic turmoil. New York: Kluwer Academic;
2002:85–99.

7. Norris FH, Friedman MJ, Watson PJ, Byrne CM,
Diaz E, Kaniasty K. 60,000 disaster victims speak:
Part I. An empirical review of the empirical litera-
ture, 1981–2001. Psychiatry 2002;65:207–39.

8. Arata CM, Picou JS, Johnson GD, McNally TS.
Coping with technological disaster: an application of
the Conservation of Resources model to the Exxon
Valdez oil spill. J Trauma Stress 2000;13:23–39.

9. Hobfoll SE. Conservation of resources. A new at-
tempt at conceptualizing stress. Am Psychol 1989;
44:513–24.

10. Hobfoll SE. Stress, culture and community. New
York: Plenum Press; 1998.

11. Garrison CZ, Weinrich MW, Hardin SB, Weinrich
S, Wang L. Post-traumatic stress disorder in adoles-
cents after a hurricane. Am J Epidemiol 1993;138:
522–30.

12. Palinkas LA, Petterson JS, Russell J, Downs MA.
Community patterns of psychiatric disorders after
the Exxon Valdez oil spill. Am J Psychiatry 1993;
150:1517–23.

13. Najarian LM, Goenjian AK, Pelcovitz D, Mandel F,
Najarian B. Relocation after a disaster: posttraumatic

doi: 10.3122/jabfm.2007.06.060067 Health Problems Before and After a Disaster 555

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2007.06.060067 on 22 O

ctober 2007. D
ow

nloaded from
 

http://www.jabfm.org/


stress disorder in Armenia after the earthquake. J Am
Acad Child Adolesc Psychiatry 1996;35:374–83.

14. Najarian LM, Goenjian AK, Pelcovitz D, Mandel F,
Najarian B. The effect of relocation after a natural
disaster. J Trauma Stress 2001;14:511–26.

15. Asarnow J, Glynn S, Pynoos RS, et al. When the
earth stops shaking: earthquake sequelae among chil-
dren diagnosed for pre-earthquake psychopathology.
J Am Acad Child Adolesc Psychiatry 1999;38:1016–
23.

16. Ginexi EM, Weihs K, Simmens SJ, Hoyt DR. Nat-
ural disaster and depression: a prospective investiga-
tion of reactions to the 1993 midwest floods. Am J
Community Psychol 2000;28:495–518.

17. La Greca AM, Silverman WK, Wasserstein SB.
Children’s predisaster functioning as a predictor of
posttraumatic stress following Hurricane Andrew. J
Consult Clin Psychol 1998;66:883–92.

18. Roorda J, van Stiphout WA, Huijsman-Rubingh RR.
Post-disaster health effects: strategies for investiga-
tion and data collection. Experiences from the En-
schede firework disaster. J Epidemiol Community
Health 2004;58:982–7.

19. Lamberts H, Wood M. International Classification
of Primary Care. Oxford: Oxford University Press;
1987:1–9.

20. Pingitore D, Sansone RA. Using DSM-IV primary
care version: a guide to psychiatric diagnosis in pri-
mary care. Am Fam Physician 1998;58:1347–52.

21. Rothman KJ, Greenland S. Modern epidemiology.
Philadelphia (PA): Lippincott Williams and Wilkins;
1998:29–46.

22. Mackenbach JP. Socio-economic health differences
in The Netherlands: a review of recent empirical
findings. Soc Sci Med 1992;34:213–26.

23. Seeman TE, Crimmins E. Social environment ef-
fects on health and aging: integrating epidemiologic
and demographic approaches and perspectives. In:
Population health and aging: strengthening the dia-
logue between epidemiology and demography. New
York: New York Academy of Sciences;2001:88–117.

24. Rubonis AV, Bickman L. Psychological impairment

in the wake of disaster: the disaster-psychopathology
relationship. Psychol Bull 1991;109:384–99.

25. van den Berg B, Grievink L, Yzermans CJ, Lebret E.
Medically unexplained physical symptoms in the af-
termath of disasters. Epidemiol Rev 2005;27:92–106.

26. Escobar JI, Hoyos-Nervi C, Gara M. Medically un-
explained physical symptoms in medical practice: a
psychiatric perspective. Environ Health Perspect
2002;110 Suppl 4:631–6.

27. Dullforce PA, Seitz GW, Garman KL, et al. Anti-
gen-specific accumulation of naive, memory and ef-
fector CD4 T cells during anterior uveitis monitored
by intravital microscopy. Cell Immunol 2006;239:
49–60.

28. Hajj-Ali RA, Lowder C, Mandell BF. Uveitis in the
internist’s office: are a patient’s eye symptoms seri-
ous? Cleve Clin J Med 2005;72:329–39.

29. Thomas SL, Hall AJ. What does epidemiology tell
us about risk factors for herpes zoster? Lancet Infect
Dis 2004;4:26–33.

30. Yamamoto H, Azumi A, Sakai J, Yamamoto M. The
Kobe earthquake and recurrent endogenous uveitis.
Jpn J Ophthalmol 1997;41:111–4.

31. Boyce WT, Chesterman EA, Martin N, Folkman S,
Cohen F, Wara D. Immunologic changes occurring
at kindergarten entry predict respiratory illnesses
after the Loma Prieta earthquake. J Dev Behav Pe-
diatr 1993;14:296–303.

32. Ironson G, Wynings C, Schneiderman N, et al.
Posttraumatic stress symptoms, intrusive thoughts,
loss, and immune function after Hurricane Andrew.
Psychosom Med 1997;59:128–41.

33. Rotton J, Dubitsky SS. Immune function and affec-
tive states following a natural disaster. Psychol Rep
2002;90:521–4.

34. Freedy JR, Saladin ME, Kilpatrick DG, Resnick HS,
Saunders BE. Understanding acute psychological
distress following natural disaster. J Trauma Stress
1994;7:257–73.

35. Smith BW, Freedy JR. Psychosocial resource loss as
a mediator of the effects of flood exposure on psy-
chological distress and physical symptoms. J Trauma
Stress 2000;13:349–57.

556 JABFM November–December 2007 Vol. 20 No. 6 http://www.jabfm.org

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 M

ed: first published as 10.3122/jabfm
.2007.06.060067 on 22 O

ctober 2007. D
ow

nloaded from
 

http://www.jabfm.org/

