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ABSTRACT 
 
BACKGROUND: Medically unexplained symptoms (MUS) are a common 

reason to seek medical care. When presented to the general practitioner (GP), 
more than three-quarters of symptoms such as stomach ache, headache, and pain 
in bones and muscles cannot be explained by a medical disorder. OBJECTIVE: 
The authors examined the course of MUS presented to the GP in the 1 year 
before the disaster and in the 4 years after a disaster in order to study the risk 

factors for MUS. METHOD: Data were extracted from the electronic medical 
records of survivors and from a questionnaire (N=1,216). RESULTS: Although 
the mean number of MUS was significantly increased statistically in the first 2 
years post-disaster, the increase was not clinically significant. CONCLUSION: 
The authors identified several important risk factors, such as immigrant status 
and psychological problems, that are easy for GPs to recognize. Despite this, the 
sensitivity of the regression model was relatively low. 

INTRODUCTION 
Medically unexplained symptoms (MUS) are a common reason for seeking medical care. 

When presented to the general practitioner (GP), more than three-quarters of symptoms such 
as stomach ache, headache, and pain in bones and muscles cannot be explained by presence 
of a medical disorder.1 Despite the lack of a medical diagnosis, these symptoms are 
associated with impairment in functioning that is similar to that of patients with medical 

disorders.2,3 

Patients who present these symptoms to their GP may undergo extensive medical 
investigations, mostly without any result.4,5 Therefore, knowledge of factors that characterize 
patients with MUS is useful for identification of these individuals before costly tests are 
done. Factors associated with MUS can be divided into predisposing, precipitating, and 
perpetuating factors.6 Predisposing factors are patient characteristics that make them more at 
risk for developing symptoms; these include female gender,7–10 lower education level,8 
unemployment,7,9 childhood medical illness, and maltreatment.11,12 Precipitating factors are 
events in the person’s life, such as stressful life events and psychological problems, which 
result in the appearance of symptoms. Finally, perpetuating factors are those that maintain or 
exaggerate symptoms (e.g., financial problems and lack of social support).6 
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Although disasters have been described as an important precipitating factor for MUS,13 
studies that focus on MUS among survivors of disasters are rare.14 Some health surveys after 
disasters have reported elevated levels of self-reported physical symptoms among 
survivors.14,15 However, these studies cannot exclude medical disorders as an explanation for 
the symptoms and might examine symptoms at a different level than studies that examine 

symptoms presented to the GP. Engel and Katon16 described MUS as a four-part process. 
First, an individual must experience the symptoms, which will be measured on a symptom 

scale. The second step is the relevant cognition, and it is related to how individuals think 
about the symptoms. This step includes the beliefs about their cause and the assignment of 
medical importance. The third step is the individual’s seeking medical care for the 
symptoms, which behavior is mediated by the belief in the significance of these symptoms. 
The fourth step is the judgment of the clinician as to whether or not the symptom can be 
explained by a medical disorder. To-date, little is known about MUS among survivors 

presenting to the GP (Steps 3 and 4). Only one study after a disaster examined unexplained 
symptoms that were presented to the GP. This study, which was performed 6 years after an 
airplane crash in Amsterdam, has shown that 57% to 93% of symptoms presented to the GP 
could not be explained by a medical disorder.17 However, the course of symptoms over time 
and the risk factors for MUS presented to the GP were not examined in this study. 

On May 13, 2000, a fireworks depot exploded in a residential area in the city of Enschede, 
The Netherlands. As a result of the explosion and subsequent fire, 23 people were killed, 
more than 900 people were injured, and approximately 1,200 people were forced to relocate 
because their houses were destroyed or severely damaged. To study the course of health 
problems among survivors, the electronic medical records (EMRs) of GPs were used. In the 
present study, the course of MUS presented to the GP in the 1 year before the disaster and in 
the first 4 years after the disaster was examined among the total group of survivors and 
among several subgroups. Also, risk factors were studied for a high level of MUS presented 
to the GP. Finally, we examined the extent to which the identified risk factors predicted 
survivors with a high level of symptoms. This information may help GPs to identify 
individuals at risk for developing MUS. 

METHOD 
 
Study Design and Study Population 
Two data collection methods were combined: a surveillance program in which the 

electronic medical records (EMRs) of survivors were used, along with a health survey that 
was taken 3 weeks post-disaster.18–20 The Medical Ethical Testing Committee (TNO, Leiden, 
the Netherlands) approved the study protocol. 

All GPs in the city of Enschede were invited to participate in the surveillance program. In 
the Dutch healthcare system, health insurance is obligatory, and Dutch citizens are required 

to be registered at the list of one GP whom they consult for their health problems. The GP 
serves as the gatekeeper for secondary care. In total, 44 of 60 GPs agreed to participate 
(73%). The participating GPs had 89% of all survivors of the fireworks disaster on their list.18 

Three weeks after the disaster, a health survey was performed in which survivors were 
asked about their exposure to the disaster and their health problems. All residents of the 
affected area were invited to participate in the health survey by means of announcements in 
the local media and letters. In total, 1,567 affected residents (estimated response of about 
30%) completed the questionnaire.19,20  
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Measures 

Medically Unexplained Symptoms  
Data on health problems were extracted from the EMRs of survivors from 1 year before the 

disaster (May 13, 1999) until 4 years post-disaster (May 12, 2004). The registration systems 
of the participating general practices document the patients’ symptoms, examination findings, 
diagnosis, and interventions in accordance to the International Classification of Primary Care 
(ICPC), which is compatible with the ICD–10.21 A cluster of symptoms that are likely to 
remain medically unexplained, such as fatigue, abdominal pain, headache, nausea, and back 
pain was constructed by one of the authors (CJY). The choice of this cluster was based on 
studies of increased prevalence rates of physical symptoms after disaster events.14,18,22 From 
previous studies in the general population, we know that the majority of symptoms such as 
fatigue, headache, back pain, dizziness, and nausea remain medically unexplained after 
clinical assessment.1,23 Symptoms in this cluster were defined as MUS when, in the 1 month 
after presenting with the symptom, no medical diagnosis had been registered as an 
explanation for the symptom. The study period was divided into 5 years: from 1 year before 
until the date of the disaster (Year –1), from the date of the disaster until 1 year post-disaster 
(Year 1), continuing up to 4 years after the disaster (Years 2 to 4). 

Potential Risk Factors  
Data on potential risk factors were also available from the EMRs: first, gender, age, and 

type of health insurance (private versus public), which was used as an indication of 
socioeconomic status, since higher income is related to private health insurance; second, the 
number of GP visits in the year before the disaster. Since women visited the GP more often 
than men, we used different cutoff points for men and women. Male survivors with 8 or more 
visits and female survivors with 11 or more (80th percentile) visits in the year before the 
disaster were defined as having a high level of healthcare utilization. Also, a high level of 
MUS (≥5 symptoms; 90th percentile) in the year before the disaster and any psychological 

problem presented to the GP in the year before the disaster, as well as any concurrent 
psychological problems, were selected. These psychological problems belong to a cluster of 
problems that represent stress reactions, anxiety, and depressive symptoms and disorders, and 
this cluster has been used in several other studies among the survivors of the fireworks 
disaster.18,22,24 

From the health survey, data on education level, employment status (having a paid job), and 
immigrant status were available. Disaster-related factors were also available from the health 

survey; for instance, relocation because of a severely damaged or destroyed house, the loss of 
loved ones, or injury due to the disaster. Also, several questions were asked about what 

survivors had seen, heard, and felt during the disaster. A scale was compiled for the 29 items; 
survivors with 18 or more experiences (80th percentile) were defined as having a high level 
of disaster exposure. Finally, the extent to which survivors experienced psychological 
distress shortly after the disaster was measured by the total score on the Symptoms 
Checklist–90 (SCL–90).25,26 We dichotomized the scale into High (80th percentile) versus 

Low scores, according to established references for the healthy Dutch population.26 

  
Statistical Analysis 
To study the crude risk factors for MUS, the course of MUS among different groups of 

survivors—that is, the mean number of symptoms—was calculated for survivors with 
different demographic characteristics and disaster-related factors. 

For the multivariate analysis of potential risk factors, we dichotomized MUS into a high 
and a low level of symptoms, since the distribution of MUS presented to the GP was highly 
skewed. Also, since patients who report a high level of symptoms are more likely to attract 
the clinician’s attention, studying risk factors for a high level of symptoms might be more 
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useful for clinicians than studying the actual mean number of symptoms. Survivors who 
presented ≥5 MUS to the GP were considered as having a high level of MUS (90th 
percentile, based on prevalence in Year –1). We examined risk factors for MUS in the 4 
years post-disaster (Year 1 to Year 4), using generalized estimating equations (GEE) models. 
In this study, an unstructured correlation structure was used, which is the least restrictive 
protocol.27 

To examine the extent to which the risk factors in the final GEE model predicted a high 
level of MUS among survivors, we performed multiple logistic-regression analyses for MUS 
presented to the GP in the 4 years post-disaster. We calculated the observed and predicted 
survivors with a high level of MUS, as well as the specificity, sensitivity, negative predictive 
value, positive predictive value, and the total number of correctly predicted cases. 

RESULTS 
Study Population 
The study population consisted of 1,216 survivors who participated in the health survey and 

who were registered in one of the participating general practices at the time of the disaster. 
Residents who participated in the health survey for whom the EMR was available (Table 1, 
column 1) were somewhat older, were less likely to have lost a loved one, and less likely to 
have a high level of disaster exposure than survivors who participated in the health survey 
but for whom the EMR was not available (Table 1, column 2). Among the survivors for 
whom the EMR was available, those who participated in the health survey (Table 1, column 

1) were more often female, were more likely to have immigrant status, a high number of pre-
disaster GP visits, and a high number of pre-disaster MUS than those for whom the EMR 
was available but who did not participate in the health survey (Table 1, column 3) 

[TABLE 1] 

[TABLE 2] 

[TABLE 3] 
 
Course of Medically Unexplained Symptoms 
In the 5 years of this study, 21.0% of all registrations in the EMRs of survivors were related 

to MUS. The most frequently presented symptoms were back pain, cough, fatigue, neck 
problems, and shoulder symptoms; these comprised, respectively, 10.3%, 5.0%, 5.0%, 4.6%, 
and 4.2% of all MUS presented to the general practitioner. 

Table 2 shows the course of MUS in the 5 study years for several subgroups of survivors. In 
the year before the disaster (Year –1), the survivors reported a mean number of 1.41 
symptoms to the GP. Compared with Year –1, the mean number of MUS was significantly 
higher in Years 1 and 2 (mean: 1.56 and 1.60, respectively). The mean number of symptoms 
was increased in Years 1 and 2 among several subgroups of survivors. For example, female 
survivors reported significantly more MUS to the GP in Years 1 and 2, whereas men did not 
report a higher number of symptoms in the first 2 years post-disaster. 

 
Risk Factors for a High Level of Medically Unexplained Symptoms in the 4 Years Post-

Disaster 
For the multivariate analysis of potential risk factors, we dichotomized MUS into a high 

and a low level of symptoms (at ≥5 symptoms). In the year before the disaster, 8.3% of 
survivors had a high level of MUS. In the 4 years post-disaster (Years 1 to 4), this was 9.1%, 
9.7%, 8.2%, and 9.4% of survivors, respectively. The results of the final GEE model shows 
that female gender (OR: 1.4; 95% confidence interval [CI]: 1.1–1.8), immigrant status (OR: 
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1.9; 95% CI: 1.5–2.5), and public health insurance (OR: 1.7; 95% CI: 1.2–2.4) were risk 
factors for a high level of MUS in the 4 years post-disaster (Table 3). Also, a high level of 
pre-disaster GP visits (OR: 1.8; 95% CI: 1.3–2.3), as well as a high level of pre-disaster 
MUS (OR: 5.5; 95% CI: 4.1–7.4) were related to a high level of MUS in the years after the 
disaster. In contrast, disaster-related factors, such as relocation and the loss of a loved one, 
were not related to a high level of symptoms presented to the GP. Finally, concurrent 

psychological problems appeared to be a strong risk factor for a high level of MUS (OR: 3.9; 
95% CI: 3.1–5.0). 
 
Classification of Observed and Predicted Survivors With a High Level of Medically 

Unexplained Symptoms 

[TABLE 4] 
Table 4 shows the observed and predicted MUS cases in the 4 years post-disaster, on the 

basis of the final multiple logistic-regression models for MUS. In Year 1, the model 
correctly predicted a high level of MUS in 33.7% of the observed cases. In Years 2 to 4, the 
sensitivity of the model decreased (17.9%, 20.2%, and 15.1%, respectively). The specificity 
of the models was high, indicating that almost all survivors without a high level of MUS 
were predicted correctly. 

DISCUSSION 
This longitudinal study examined the course of and risk factors for MUS presented to the 

GP by survivors of a disaster. Compared with the year before the disaster, survivors reported 
a higher mean number of MUS to the GP in the first 2 years afterward. Generalized 
estimating equations models showed that female gender, immigrant status, public health 
insurance, a high number of pre-disaster GP visits, and, in particular, a high level of pre-
disaster MUS and concurrent psychological problems were risk factors for a high level of 
MUS post-disaster. The regression models for Years 1 to 4 had a high specificity, but the 
sensitivity of the models was relatively low. 

Most previous studies among survivors of disasters were cross-sectional and could not 
study the course of health problems over time.14 Despite this, Lima et al.28 found, in a 
longitudinal study, a significant decrease in self-reported symptoms 5 years after an 
earthquake, as compared with 7 months after the earthquake. Another longitudinal study after 
an earthquake, however, did not find a decrease in symptoms between 3 months and 9 
months after the earthquake.29 We can speculate that the prevalence of symptoms only 
decreased after a longer period of time. In the present study, symptoms were elevated in the 
first 2 years post-disaster, and the level of symptoms was similar to the baseline level in the 
third year post-disaster. A previous study among the survivors of the fireworks disaster that 
included a control group did not show an increase in healthcare utilization and symptoms 
among control subjects in the 2.5 years post-disaster.18 For that reason, we can be relatively 
sure that the increase in utilization and symptoms among survivors are the effect of exposure 
to the disaster. 

Although the mean number of MUS was significantly increased statistically in the first 2 
years post-disaster, this increase in symptoms was not clinically significant. This is in 
contrast with a study in which the survivors of the fireworks disaster had considerably more 
self-reported symptoms than a control group. For example, 18 months post-disaster, 33% of 
survivors reported ≥10 symptoms, as compared with 20.6% of control subjects. A previous 
study among the survivors of the fireworks disaster, as well as studies in the general 
population, have shown that only a minority of patients seek medical care for their 
symptoms; this phenomenon has been called "the iceberg of symptoms" (B. van den Berg, 
unpublished manuscript).30,31 This might account for the relatively small increase in the 
number of symptoms presented to the GP in the present study, indicating that GPs will only 
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see a minority of survivors with symptoms. Because the symptoms are strongly related to 
functional impairment, we believe that GPs should be aware of a higher number of 
unexplained symptoms among survivors of disasters and should consider MUS before 
referring the patient to secondary care facilities. 

In line with longitudinal studies in the general population, our study showed that baseline, 
or pre-disaster, MUS was a strong predictor of MUS at a later point in time.32,33 The other 
risk factors, such as female gender and public health insurance (indicating low 
socioeconomic status)8,11 were also comparable with risk factors for MUS in the general 
population. 

Although traumatic events, such as disasters, have been described in the literature as 
precipitating factors for MUS,13 disaster-related factors were not related to a high level of 
MUS in our study. Psychological problems may mediate the relationship between traumatic 
exposure and MUS.34 In a recent study, we showed that self-reported psychological problems 
mediated the relationship between trauma exposure and self-reported physical health 
problems among the survivors of the fireworks disaster (B. van den Berg, unpublished 
manuscript). Comorbid psychological problems, which are strongly related to MUS in the 
general population,9,10 appeared to be the most important risk factors for MUS among the 
survivors of the disaster. Since it is more likely that survivors present physical symptoms to 
the GP than psychological problems, GPs should be alert for psychological problems among 
patients who present with symptoms such as headache, stomach ache, and back pain. 

We identified some risk factors for symptoms presented to the GP. The risk factors that 
were identified in the present study are easy to recognize for GPs and can be used to identify 
individuals at risk for a high level of MUS. However, the risk factors are not very specific for 
MUS and are also risk factors for a high level of healthcare utilization and morbidity in 
general.35,36 With the studied risk factors for MUS, only a minority of survivors with a high 
level of MUS were identified; in the first year; 33.7% of survivors with MUS were 
identified, but this percentage decreased to 15.1% in the fourth year post-disaster. 

It is likely that other factors than the demographic characteristics and previous health 
measures that were examined in this study will be important in patients’ decision to seek 
medical care for their symptoms. As noted by Engel and Katon,16 beliefs about the cause and 
the attribution of medical importance to the symptoms will mediate the decision to seek 
medical care. For example, Sensky et al.37 found that frequent-attenders in general practice 
had fewer normalizing explanations for their symptoms. Also, Frostholm et al.38 found that 
besides a high number of self-reported symptoms and emotional distress, illness-worry and 
causal attributions were important predictors of healthcare use. In the present study, we did 
not measure these illness worries and causal attributions; this might account for the relatively 
low sensitivity of the regression model. 

In the univariate analyses, disaster-related factors appeared to be risk factors for a higher 
level of MUS as early as 1 year before the disaster. For example, those residents with high 

level of disaster exposure and those who had their house destroyed reported a higher number 
of MUS to the GP in the year before the disaster. This can be explained by the fact that the 
residents of the most affected area were likely to have a public health insurance and an 
immigrant background, which indicate low socioeconomic status in the Netherlands, and 
these are risk factors for MUS. After adjusting for public health insurance and immigrant 
background factors in the multivariable model, there was no significant difference between 
high and low levels of disaster exposure for the reporting of MUS. 

This study has several strengths. First, since disasters are unpredictable events; information 
on the health status of survivors before the disaster is rarely available. In the present study, 
electronic medical records of survivors were used, which made comparisons between pre- 
and post-disaster symptom levels possible. Pre- and post- measurements are more reliable for 
studying an increase in symptoms within subjects than comparisons between exposed and 
nonexposed subjects because other differences between the exposed and nonexposed subjects 
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might bias the results. Second, this study examined the course of health problems up to 4 
years post-disaster (medium-term). 

Despite these advantages, some methodological considerations should be discussed. First, 
possible selection bias is of concern in this study. An estimated 30% of all affected residents 
participated in the questionnaire health survey, and EMRs were not available for all survivors 
who participated in the health survey. As compared with the total affected group, participants 
in the health survey were more likely to be women, living with a partner, between 45 and 64 
years old, and more likely to be an immigrant.19 Also, participants in the health survey for 
whom EMRs were available were older, were more likely to have lost a loved one, and have 

a higher level of disaster exposure than survivors that participated in the health survey but for 
whom EMRs were not available. These factors were, however, not important risk factors for 
MUS presenting to the GP. Among the survivors for whom EMRs were available, those who 
participated in the health survey were more often women, more likely to be immigrants, have 
a high number of pre-disaster GP visits, and have a high number of pre-disaster MUS than 
those who did not participate in the health survey. These factors appeared to be important risk 
factors for a high number of MUS in the years post-disaster. For that reason, it may be 
possible that the mean number of symptoms is somewhat higher than might be expected in 
the total affected group. 

In a previous study, we examined whether selective response affected the prevalence 
estimates of health problems.19 The results of this study showed that selective response 
barely affected the prevalence estimates of health problems, indicating that selective response 
did not result in highly biased prevalence estimates.19 Also, pre- and post- measurements 
were used in the present study, and we believe that selective participation did not bias the 
statistically significant increase in symptoms within the subjects. Also, we believe that the 
risk factors for MUS among those in the health survey will not differ substantially from those 
who did not participate because it is not very likely that the association between MUS and 
risk factors will be very different among participants and nonparticipants. 

Symptoms for which no medical diagnosis was registered in the month after the first 
presentation of the symptoms to the GP were defined as MUS. In the month after the 
presentation, the GPs registered a diagnosis for 79% of the symptoms, leaving 21.0% 
unexplained. To examine whether a diagnosis was registered for symptoms after more then 1 
month, we did some additional analyses. These analyses showed that in the 2 months after 
presenting the symptoms, 20.3% of the symptoms were medically unexplained. In 3 months 
after presenting the symptom, 20.0% of symptoms were still unexplained. These results 
indicate that, for the majority of symptoms, a diagnosis is registered in the first month after 
presenting the symptom to the GP for the first time. For that reason, we believe that 1 month 
after symptom presentation is a reasonable cutoff-point for examining MUS. 

We cannot exclude the possibility that the levels of symptoms were increased in the 2 years 
post-disaster because GPs were more aware of MUS after the disaster than before. However, 
we do not consider this as very likely. In general, somatic complaints among survivors of 
disasters receive relatively little attention when compared with psychological problems. For 
that reason, we believe that it is unlikely that GPs are more aware of these physical 
symptoms. Also, the ICPC allows registration of symptoms at a high level of specificity. The 
results of a previous study among survivors of the fireworks disaster showed that, as 
compared with a nonaffected control group, survivors reported considerably more symptoms 
on a symptom scale.15 For these reasons, it is more likely to assume that the higher number of 
symptoms in the years after the disaster are the result of more symptoms experienced by the 
survivors than a higher level of awareness in the GP. 

In conclusion, the mean number of MUS was elevated in the first 2 years after the disaster 
and was back to the baseline level in the third and fourth year post-disaster. The increase in 

symptoms was, however, clinically not significant, reflecting the findings of previous studies 
that the majority of symptoms in the community are not presented to the GP. The identified 

risk factors for MUS presented to the GP among survivors were comparable to the risk 
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factors for MUS in the general population. The risk factors studied only identified a minority 
all survivors with a high level of MUS. More specific risk factors for MUS should be 
identified; these may include selective attention and causal attributions.39 Also, GPs should 
be attentive to survivors with MUS because patients will not report all their symptom to the 
GP although these symptoms are strongly related to functional impairment. Early 
identification of patients with MUS might prevent extensive medical investigation to detect a 
medical disorder. Instead, GPs might educate the survivors about possible somatic reactions 
to traumatic stress. Also, several therapies, such as cognitive-behavioral therapy, have been 
shown to be effective treatments for MUS.40
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