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Abstract
Background: In the Netherlands, from 2007 to 2009, 3,522 Q-fever cases were notified from three outbreaks. These
are the largest documented outbreaks in the world. Previous studies suggest that symptoms can persist for a long
period of time, resulting in a reduced quality of life (QoL). The aim of this study was to qualify and quantify the
health status of Q-fever patients after long-term follow-up.
Methods: 870 Q-fever patients of the 2007 and 2008 outbreaks were mailed a questionnaire 12 to 26 months after
the onset of illness. We assessed demographic data and measured health status with the Nijmegen Clinical
Screening Instrument (NCSI). The NCSI consists of three main domains of functional impairment, symptoms and
QoL that are divided into eight sub-domains. The NCSI scores of Q-fever patients older than 50 years (N = 277)
were compared with patients younger than 50 years (N = 238) and with norm data from healthy individuals (N =
65) and patients with chronic obstructive pulmonary disease (N = 128).
Results: The response rate was 65.7%. After applying exclusion criteria 515 Q-fever patients were included in this
study. The long-term health status of two thirds of Q-fever patients (both younger and older than 50 years) was
severely affected for at least one sub-domain. Patients scores were most severely affected on the sub-domains
general QoL (44.9%) and fatigue (43.5%). Hospitalisation in the acute phase was significantly related to long-term
behavioural impairment (OR 2.8, CI 1.5-5.1), poor health related QoL (OR 2.3,CI 1.5-4.0) and subjective symptoms
(OR 1.9, CI 1.1-3.6). Lung or heart disease, depression and arthritis significantly affected the long-term health status
of Q-fever patients.
Conclusions: Q-fever patients presented 12 to 26 months after the onset of illness severe -clinically relevantsubjective symptoms, functional impairment and impaired QoL. All measured sub-domains of the health status
were impaired. Hospitalisation and co-morbidity were predictors for worse scores. Our data emphasise that more
attention is needed not only to prevent exposure to Q-fever but also for the prevention and treatment of the
long-term consequences of this zoönosis.
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Background
Q-fever is a worldwide zoönotic disease caused by Coxiella burnetii (C. burnetii), an obligate intracellular bacterium. Until 2007 Q-fever was uncommon in the
Netherlands, with 5-20 notified cases annually [1]. From
2007-2009, 3,522 cases were notified in three large outbreaks [2], with dairy goats implicated as the source
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[1,2]. The majority of Q-fever patients (80%) reside in
the southern province of Noord-Brabant [1-3]. Between
2007 and early 2010 some hard-hit communities suffered a cumulative incidence of 2,650 notified Q-fever
cases per 100,000 inhabitants (one in 38 people).
In general 60% of infected Q-fever patients are asymptomatic, while 20% develop mild symptoms [4]. The
remaining 20% of Q-fever patients present with more
severe symptoms ranging from high fever, severe headache, night sweating, nausea and diarrhoea, to pneumonia, hepatitis, pericarditis, myocarditis and neurological
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symptoms [5]. Chronic Q-fever may develop in 1.5-5%
of acute cases, due to reactivation of C. burnetii [4,6,7].
A feared complication is endocarditis, which may take
10-15 years to develop. In particular pregnant women
and patients with heart valve disorders, vascular prosthesis and impaired immunity have a higher risk to
develop chronic infection [4,6,7]. Protracted fatigue up
to 10 years after infection [8,9] is another late sequel. A
Post-Infection Fatigue Syndrome (PIFS) [9] may also
occur after other infections such as Lyme disease [10].
In 10-15% of Q-fever patients fatigue can last up to 510 years [11] and is referred to as Post Q-fever fatigue
Syndrome (PQFS). Other authors [8,9] state higher percentages of fatigue. PQFS presents with symptoms
resembling those of Chronic Fatigue Syndrome (CFS).
During the Dutch Q-fever outbreaks patients and general practitioners (GPs) repeatedly reported persisting
symptoms to the public health authorities and in particular about fatigue. These signals could not be substantiated, as we lacked specific information on the health
status at individual and at Q-fever patient population
level. Furthermore, we were uncertain whether data
from other small national [12] and international studies,
would also apply to our large Dutch Q-fever cohorts. In
order to assess the long-term health status of Dutch Qfever patients we started this study.
Long-term health status impairment may have a large
impact on patients, their families and the societies that
they are part of. In this study, the primary aim was to
provide a detailed assessment of the health status of Qfever patients 12 to 26 months after the onset of illness.
This information will assist clinicians and patients to
better understand the natural course, consequences of
the disease and predictors for an affected health status.

Methods
Q-Quest I study

This cohort study is part of the collaborative Q-Quest I
study, which aims to measure the impact of the Q-fever
outbreaks in terms of population health and societal
implications. The study started in May 2008 and
includes studies on diagnostics, treatment, clinical symptoms, costs and the long-term health status.
Study design and population

Eligible for inclusion in this study were Q-fever patients
notified in 2007 and 2008 to the Municipal Health Service “Hart voor Brabant” and “Brabant Zuid-Oost” with
a first day of illness in 2007 or 2008. All patients fitted
the Dutch notification criteria; a laboratory confirmation
of Q-fever and clinical presentation of fever, pneumonia
or hepatitis. Patients were diagnosed by 4 different
laboratories. At the beginning of the outbreak in 2007
the laboratory test most frequently used was the CFT
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(complement fixation test). A sero-conversion or a fourfold increase in titre, between two subsequent tests with
a minimum time interval of two to four weeks, was considered positive. Later during the outbreak one laboratory used the IFA (Immuno Fluorescence Assay). This
latter test distinguished between phase I en II IgM and
IgG [13].
Exclusion criteria were: an unknown onset of Q-fever
infection, a questionnaire completed by another person
or an incomplete questionnaire. Participants younger
than 18 years of age, were excluded because the questionnaire instruments were developed for adults.
Questionnaires

All patients that agreed to participate in the Q-Quest I
study, received a questionnaire that comprised two
parts: the cost and symptoms questionnaire which collected data on demographics, self reported symptoms,
co morbidity, hospitalisation, healthcare consumption,
education and employment and the Nijmegen Clinical
Screening Instrument (NCSI) [14] to measure health
status.
The NCSI is based on an empirical definition of health
status [15], covering physiological functioning, symptoms, functional impairment, and quality of life (Qol) as
main domains. In this study we only measured the main
domains symptoms, functional impairment and QoL.
These main domains are subdivided into 8 sub-domains:
subjective symptoms; dyspnoea emotions; fatigue; behavioural impairment; subjective impairment; general
Quality of Life (General QoL); Health Related Quality of
Life (HRQoL); and satisfaction with relations [14]. Consult table 1 for definitions and instruments [15-20] of
the sub-domains of health status measured by the NCSI.
The NCSI provides normative data indicating normal
functioning, mild - or severe problems for each subdomain. The NCSI contains 8 sub-domains, each
expressed as a single score on its own scale. Thus eight
different scales were used. The score range indicating
severe problems was based on patients with COPD
attending a multidisciplinary inpatient pulmonary rehabilitation program (n = 128). The key requirement for
inclusion was severe problems in multiple areas of the
health status. This decision was based on a three-day
intake procedure, in which elaborate assessment, physiological tests and clinical interviews with seven medical
disciplines were undertaken. The score range indicating
normal functioning was based on a group of healthy
subjects (n = 65). Scores below the 80th percentile of
healthy controls indicate the score range of normal
functioning. Scores above the 20th percentile of the pulmonary rehabilitation group indicate the score range of
severe problems. Higher NCSI scores indicate more problems. For more details see Peters et al [14].
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Table 1 Definitions and instruments of the health status sub-domains measured by the Nijmegen Clinical Screening
Instrument
Domain

Sub-domain

Definition

Instruments

Symptoms

Subjective
symptoms

The patient’s overall burden of pulmonary symptoms

PARS-D Global Dyspnea Activity,
Global Dyspnea Burden (15)

Dyspnoea
emotions

The level of frustration and anxiety a person experiences when
dyspnoeic

DEQ Frustration, Anxiety (15)

Fatigue

The level of experienced fatigue

CIS Subjective fatigue (16)

Behavioural
impairment

The extent to which a person cannot perform specific and concrete
activities as a result of having the disease

SIP Home Management, Ambulation
(17)

Subjective
impairment

The experienced degree of impairment in general and in social
functioning

QoLRiQ General Activities (18)

Functional
impairment

Quality of Life General Quality of Mood and the satisfaction of a person with his/her life as a whole
Life

BDI Primary Care (19) Satisfaction With
Life Scale (20)

Health-related
Quality of Life

Satisfaction related to physiological functioning and the future

Satisfaction Physiological Functioning,
Satisfaction Future (15)

Satisfaction
relations

Satisfaction with the (absent) relationships with spouse and others

Satisfaction spouse, Satisfaction social
(15)

PARS-D: Physical Activity Rating Scale-Dyspnea; DEQ: Dyspnea Emotions Questionnaire; CIS: Checklist Individual Strength; SIP: Sickness Impact Profile; QoLRiQ: Quality of
Life for Respiratory Illness Questionnaire; BDI: Beck Depression Inventory

Data collection

In February 2009, 870 patients received a Q-Quest study
information folder and a participation request form by
post. Patients could state their willingness to take part
in any of the Q-Quest I studies by signing the consentform. All patients from the 2007 cohort received a QQuest I questionnaire (12-26 months after onset of Qfever illness) together with the consent form in February
2009. Patients from the 2008 cohort, who had stated
their willingness to participate, were mailed the questionnaire exactly one year after the month of onset of
illness. If questionnaires were not returned within three
weeks, patients from both cohorts received two reminders three weeks apart. See figure 1 for detailed
information.
The study design and protocol were approved by the
local Medical Ethics Review Committee of the Jeroen
Bosch Hospital.
Data analysis

In this study we compared the Q-fever patients NCSI
scores with those of the norm groups: healthy individuals (n = 65) and the special group of severe COPD
patients (n = 128).
Questionnaires were double scanned in November
2009. SPSS 15.0 for windows was used for statistical
analysis. P-values were based on two tailed tests with P
< 0.05 defined as significant. Chi-square test was used
to compare proportions. Logistic regression and the
general linear model were used to model outcomes (8
sub-domains of NCSI) for the three groups (healthy
COPD-norm group and Q-fever patients), while controlling for the potential confounders: age, gender, smoking
and education-level. During logistic regression we

regrouped the outcomes normal, mild and severe for the
8 sub-domains into normal and abnormal (combining
mild and severe). Notification data of the Municipal
Health Service enabled us to compare Q-fever respondents and non responders for year of onset of illness,
age, gender and hospitalisation at the acute stage of the
infection. As the control groups providing the normative
data for the NCSI were older than 50 years, Q-fever
patients younger than 50 years of age were analyzed
separately from patients older than 50 years.
For comparison of participating Q-fever patients
younger or older than 50 years of age, we also looked at
co-morbidity and hospitalisation. These data were unavailable for healthy individuals and COPD patients.

Results
Patient participation

Of the 898 patients notified in 2007-2008, 28 were
excluded due to incomplete data or unknown month
of onset of illness (figure 1). Of the 5 patients that
died, we lacked information on the cause of death. In
total 572 questionnaires were received (65.7%). Fewer
men than women returned the questionnaire (responders vs. non-responders women 223/106, men 323/218
p = 0.017). The response rate was higher for patients
aged over 35 (P = 0.011). After excluding participants
younger than 18 years (n = 9), participants who did
not complete the questionnaire themselves (n = 22)
and incomplete questionnaires (n = 26), 515 questionnaires were left (see figure 1). The mean interval
between the first day of illness for Q-fever patients of
cohort 2007 and cohort 2008 and filling out the questionnaire was 19.6 months (SD 2.3) and 11.6 months
(SD 1.0), respectively.
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Figure 1 Flowchart. Response rate of 898 Q-fever patients with onset of disease in 2007 and 2008

Characteristics of the study population

Q-fever patients, the healthy and COPD norm group
were similar with respect to gender and level of education. The characteristics of the study population are presented in table 2.
Health status

The long-term health status of Q-fever patients was
severely affected especially for the sub-domains General
QoL (44.9%) and fatigue (43.5%) (see figure 2). Almost

two fifths of the Q-fever patients (38.2%) older than 50
years, had severe problems on more than one subdomain (see figure 3). Of the Q-fever patients with
abnormal fatigue, 79.5% also reported abnormal scores
on subjective symptoms, 77.9% on behavioural impairment, 65.0% on HRQoL, 60.7% on dyspnoea emotions
and 57.7% on General QoL.
Female Q-fever patients consistently reported abnormal functioning (mild and severe on the sub-domains of
the NCSI) more frequently than males. This difference
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Table 2 Characteristics of the study population
Characteristics

Q-fever

COPD-

Healthy

Age <50
N = 238
Male
Female
Mean

40.4

60.3

62.5

63.5

7.4

7.6

6.9

6.6

Total

(%)

>50 yrs
N = 277

(%)

N = 128

(%)

N = 65

(%)

N = 708

140

(58.8)

166

(59.9)

86

(67.2)

47

(72.3)

439

98

(41.2)

111

(40.1)

42

(32.8)

18

(27.7)

269

Gender

Age
SD
Current smoking

56.7

Yes

96

(40.3)

71

(26.6)

11

(8.9)

11

(16.9)

189

No

137

(57.6)

196

(73.4)

113

(91.1)

54

(83.1)

500

Low

56

(23.5)

97

(35.5)

62

(50.4)

20

(30.8)

235

Average

120

(50.4)

126

(46.2)

38

(30.9)

26

(40.0)

310

High

60

(25.2)

50

(18.3)

23

(18.7)

19

(29.2)

152

Education-level

Q-fever patients younger and older than 50 years, Norm groups Chronic Obstructive Pulmonary Disease- and healthy individuals. Q-fever patients >50 currently
smoke significantly more than COPD-controls. None of the other characteristics differ significantly (logistic regression).

was only significant for satisfaction with relations (34.0%
of the women vs. 28.1% of the men, p = 0.012).
No significant differences were found for 7 subdomain scores between Q-fever patients older and
younger than 50 years. Although the frequency with
which dyspnoea was reported was similar for the age
groups (45.8% >50 years n = 277 and 42.9% < 50 years
n = 238) patients younger than 50 years suffered more
often from dyspnoea emotions (OR 2.0, CI 1.3-3.1 p =
0.001).
In comparison to the healthy norm score, Q-fever
patients showed significantly more abnormal health status (mild and severe) in 7 of the 8 sub-domains (see
table 3). The worst scores were found for the sub-

domains fatigue, subjective symptoms and subjective
impairment. Q-fever patients had significantly lower
(healthier) scores in all 8 NCSI-sub-domains, compared
to the COPD-norm score.
The year of onset of illness, level of education and
smoking behaviour had no significant influence on subdomain mean scores. However, patients that were hospitalised (23.6% of patients older than 50 years) during the
onset of illness or with underlying heart or lung disease,
arthritis and depression scored significantly worse for
several sub-domains (see table 4). The outcomes for
patients younger than 50 years were similar.
Heart disease increased the risk for an abnormal outcome for the sub-domains subjective symptoms,

Figure 2 The 8 sub-domain scores of Q-fever patients older (n = 277) and younger than 50 years of age (N = 238).
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Figure 3 Percentage of Q-fever patients with the number of severely affected domains of the health status.

behavioural and subjective impairment, HR QoL and dyspnoea emotions. Lung disease had a negative influence on
the outcome of the first three aforementioned domains.

Discussion
The present study is the largest and longest follow-up
study of Dutch Q-fever patients of the 2007 and 2008
outbreaks. Using a validated questionnaire, the Nijmegen Clinical Screening Instrument (NCSI), we provided
a detailed assessment of the long-term effects of Q-fever
on health status 12-26 months after onset of illness. The
most important finding of this study was that, in two
thirds of Q-fever patients of all ages, at least one sub-

domain was severely (clinically) affected up to 26
months after the initial illness. The sub-domains General QoL (44.9%) and fatigue (43.5%) were most frequently severely affected.
Published data on health status, and its sub-domains,
in Q-fever patients are scarce. Hatchette reported [21]
that 52% of Q-fever patients were symptomatic and had
an impaired QoL 27 months after infection, with significant lower scores on five of eight domains of the Medical Outcomes Study 36-Item Short-Form Health Survey
(SF-36), as compared to non-infected controls. Impaired
domains were: physical pain, physical function, emotional role, physical role and social function.
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Table 3 Comparison 8 NCSI sub-domains scores between Q-fever patients > 50 years and the healthy norm group
Domain and subdomain

Q-fever n = 277 (%)

Healthy control n = 65 (%)

Q-fever vs. healthy(ref)

n = 277 (%)

n = 65 (%)

OR (CI)

P value

9.9 (4.0-24.5)

0.000

3.1 (1.4-6.8)

0.006

9.2 (4.0-20.8)

0.000

3.8 (1.9-7.3)

0.000

5.0 (1.9-13.4)

0.001

2.4 (1.2-4.7)

0.011

3.7 (1.8-7.7)

0.001

0.5 (0.3-0.9)

0.040

Symptoms
Subjective symptoms
N

255

65

Normal

123 (48.2)

59 (90.8)

Abnormal

132 (51.8)

6 (9.2)

N
Normal

172
103 (59.9)

65
55 (84.6)

Abnormal

69 (40.1)

10 (15.4)

Dyspnoea emotions

Fatigue
N

207

65

Normal

85 (41.1)

57 (87.7)

Abnormal

122 (58.9)

8 (12.3)

Functional impairment
Behavioural impairment
N

277

65

Normal

126 (45.5)

49 (75.4)

Abnormal

151 (54.5)

16 (24.6)

Subjective impairment
N

249

65

Normal

173 (69.5)

60 (92.3)

Abnormal

76 (30.5)

5 (7.7)

N

234

65

Normal

129 (55.1)

51 (78.5)

Abnormal

105 (44.9)

14 (21.5)

N

271

65

Normal

151 (55.7)

55 (84.6)

120 (44.3)

10 (15.4)

N

252

65

Normal

166 (65.9)

37 (56.9)

Abnormal

86 (34.1)

28 (43.1)

Quality of life
General Quality of Life

Health related Quality of Life

Abnormal
Satisfaction relations

Abnormal is a combination of mild and severe scores. Used method chi square.

In our study we found 58.9% of patients with abnormal (mild and severe) fatigue. This is similar to other
publications that state 68.7% [9] five and 64.9% [8] protracted fatigue up to ten to years after infection. Unfortunately we were unable to establish if Q fever patients
mainly suffered fatigue the first year and later recovered
as we only had contact with patients once. The fact that
we found no differences between patients of the 2007
and 2008 cohorts is suggestive of persisting complaints.
Some studies state that cytokine deregulation and
immuno-modulation from persistence of C. burnetii,
might be responsible [22] for prolonged fatigue, but
others contradict this [23].

Other studies find prolonged impairment of the health
status months after legionellosis and pneumonia. Dutch
pneumonia patients had significantly affected SF-36
scores 18 months after pneumonia on the subscales physical function and general health status [24]. Survivors of
a Legionnaires Disease-outbreak in the Netherlands
reported 17 months after infection severely impaired SF36-domains: physical role function, general health and
vitality [25]. Up to 75.0% of patients reported fatigue
[25]. Although all three infectious diseases seem to cause
long-term impairment; the impaired sub-domains differ.
The severity of initial illness in general negatively
influences the long-term QoL [26,27]. Similarly, the
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Table 4 Probability of long-term impaired health-status amongst Q-fever patients older than 50 years (n = 277)
Domain

Symptoms

Functional impairment

Sub-domain Subjective symptoms N = 247

Dyspnoea emotions N =
166

Fatigue N = 201

Factor

N

OR

(95% CI )

P value

N

Hospitalised

58

1.9

(1.1-3.6)

0.026

40 1.9

(0.9-3.8)

0.080

41 1.7 (0.8-3.4)

0.154

Diabetes

21

1.1

(0.4-2.6)

0.895

16 0.9

(0.3-2.7)

0.902

16 1.7 (0.6-4.9)

0.365

Heart disease 32

2.3

(1.1-5.2)

0.035

17 3.3

(1.1-9.3)

0.027

22 1.6 (0.6-4.2)

Lung disease 17

5.3

(1.5-18.7)

0.010

10 2.9

(0.8-10.3)

0.100

Arthritis

10

9.2

(1.2-73.9)

0.036

5

2.4

(0.4-14.9)

Depression

10

2.3

(0.6-9.2)

0.232

5

6.6

(0.7-60.6)

OR (95% CI ) P value N

Behavioural impairment N =
269

OR (95% CI ) P value N

OR

(95% CI)

P value

62

2.8

(1.5-5.1)

0.001

25

2.4

(0.9-5.9)

0.062

0.305

34

3.2

(1.4-7.3)

0.007

12 4.3 (0.9-19.8)

0.064

18

4.9

(1.4-17.5)

0.012

0.341

7

4.5 (0.5-38.4)

0.165

12

4.5

(0.9-21.0)

0.054

0.094

9

1.5 (0.4-6.1)

0.589

10

3.6

(0.7-17.1)

0.112

Domain
Functional impairment
Sub-domain Subjective impairment N =
241

Quality of Life (QoL)
General QoL N = 234

Health related QoL N = 263 Satisfaction relations N = 245

Factor

N

OR

(95% CI)

P value

N

OR

(95% CI)

P value

N

Hospitalised

52

1.4

(0.7-2.7)

0.274

47 0.9

(0.5-1.8)

0.894

Diabetes

23

1.3

(0.5-3.2)

0.570

18 0.6

(0.2-1.6)

0.298

Heart disease 30

2.7

(1.2-5.9)

0.011

25 1.4

(0.6-3.1)

Lung disease 16

13.3

(3.7-47.9)

0.000

13 0.9

Arthritis

11

12.1

(2.5-57.4)

0.002

7

1.6

Depression

9

1.9

(0.5-7.5)

0.329

8

9.0

OR (95% CI)

P value

N

OR

(95% CI)

P value

47 2.3 (1.3-4.0)

0.005

56

1.3

(0.7-2.4)

0.343

18 1.2 (0.5-2.8)

0.626

24

0.8

(0.3-2.0)

0.649

0.469

25 2.6 (1.2-5.5)

0.014

33

1.8

(0.4-1.9)

0.692

(0.3-2.7)

0.869

13 2.1 (0.8-5.7)

0.128

15

2.1

(0.7-5.8)

0.159

(0.4-7.5)

0.522

7

7.0 (1.5-32.8)

0.013

11

1.1

(0.3-4.0)

0.827

(1.1-74.7)

0.041

8

3.1 (0.8-12.6)

0.100

10

8.7

(1.8-42.2)

0.007

Logistic regression modelling. In all determinants “no” was the reference. Smoking and education-level were not included due to overall insignificant results.

severity of the acute Q-fever symptoms predicts longterm symptoms [28]. Our study shows that hospitalised
patients more often scored abnormal on the subdomains HRQoL, behavioural impairment and subjective
symptoms than those that were not hospitalised during
the acute phase of illness. We consider hospitalisation
to be an indicator of the severity of the initial infection.
Our assumption that Q-fever patients with severe acute
illness are more likely to experience long-term impaired
QoL was therefore proven correct. Another study shows
that patients that had been admitted to the Intensive
Care Unit - regardless of the cause - have an impaired
QoL (SF-36) up to 18 months [29].
General QoL (44.9%) and fatigue (43.5%) were severely
affected in our study subjects. A small study on Dutch
Q-fever patients that measured the one year follow-up
and also used the NCSI reported a higher rate of 53% of
patients with severe fatigue [12]. We suspect that the
patients in that study had a higher hospitalisation rate
and presented with more pneumonia than our patients.
Consultation of our notification data confirmed this presumption, but the difference was marginal. Furthermore,
proportionally more patients in that study might have
been recruited from the local hospital’s chest clinic. In
the present study, we approached all patients in the
region, regardless of the severity of the initial disease.
We found that heart disease increased the risk of subjective symptoms, behavioural and subjective impairment, HR QoL and dyspnoea emotions. Whereas lung

disease negatively influenced the outcomes of the first
three of these sub-domains.
Other authors stated that underlying heart [30,31] or
lung disease [32], arthritis [33], depression [34] and diabetes [35], all had a negative effect on the health status
in different sub-domains. We also found this effect,
except for diabetes, but could not compare data with
existing studies, as most of these studies focus on specific diseases (such as COPD) and grades of severity. We
however, combined all diseases of a certain tract.
Methodological considerations and study limitations

The NCSI is not widely used in Q-fever research. This
makes comparison to other QoL-research in Q-fever difficult. The advantage of the NCSI is that it provides a
detailed assessment including many domains of health status covering symptoms, functional impairment and quality
of life. The NCSI provides more and specific information
on sub-domains than some of the other instruments such
as the SF-36. Furthermore, the availability of datasets of
both a COPD and a healthy norm group for the NCSI,
enabled us to compare the health status of Q-fever patients
with these two groups. Such a comparison provides useful
information for GPs and medical specialists in their understanding of Q-fever patients. Another advantage is that the
NCSI questionnaire for the domain fatigue is based on the
CIS (Checklist Individual Strength). This instrument corrects for normal fatigue [36]. As many Q-fever patients suffer from fatigue, the NCSI seemed the right choice.
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The municipal health service regularly received Qfever patient reports of continuing respiratory complaints. We therefore looked for a norm group with a
known respiratory component that we could compare
these Q-fever patients with. When we compared data
from Q-fever patients with the NCSI norm group of
COPD patients it should be realized that this is a specific subgroup of COPD patients with a severely impaired
health status in multiple sub-domains. We made the
choice to use this COPD norm group as we wished to
compare the long-term health status of Q-fever patients
(who often suffered a pneumonia initially) with another
group of patients with a known impaired health status.
The healthy control group was rather small with 65
individuals all over 50 years of age. However, the number of controls provided sufficient power for us to show
a large and clear difference between the groups.
Normative data of healthy subjects and those with
COPD were only available for patients over 50 years of
age. This was unfortunate as 46.2% of Q-fever patients
were younger than 50. As we chose our method to be as
strict and transparent as possible, we presented data for
patients over and under 50 separately.
In at least 1.6% of the Q-fever patients in the Dutch
2007-2008 cohorts, the condition became chronic (van
der Hoek et al, submitted for publication). For our study
population this could potentially mean eight or nine
patients with chronic Q-fever. As not all patients in our
study were followed up serologically we were unable to
establish if and who developed chronic Q-fever or any
of its presentations such as endocarditis.
Data were collected during the early stages of the Qfever outbreaks in the Netherlands. At that stage there
was little to no media attention for these outbreaks. The
general public was mostly unaware of Q-fever and the
possible negative long-term outcome. Patients were not
medicalised and mostly unaware. We therefore believe
that our data were not negatively influenced by the
media or the general knowledge of the patient of the
negative long-term outcomes.
Implications

By assessing the long-term health status of Q-fever
patients of the largest outbreak in the world, we are able
to describe and quantify the impact of Q-fever on patient’s
lives. Hospitalisation is an important predictor of severe
illness, poor long-term health status outcome and longterm absence from work (unpublished data G.Morroy).
The outbreaks are continuing and Q-fever has become
endemic in the area. Since symptoms could last for ten
years or more [8], the burden of disease for the affected
communities is likely to be considerable.
A better understanding of long-term outcomes is
essential for policy makers dealing with these outbreaks.

Page 9 of 10

GPs and other Medical Doctors should be aware that Qfever patients may present with long-term symptoms
especially in those that were hospitalised and or with comorbidity (heart-, lung-disease, and depression). Knowledge of these detrimental long-term outcomes should
help MDs to be more supportive to these patients and
refer promptly and adequately to specialist care.

Conclusions
Our study of the largest described Q-fever cohort in the
world shows a large long-term impact of Q-fever on the
health status of Q-fever patients of all ages. This is but
an indication of the burden of disease in the years to
come considering the more than 4,000 reported Dutch
Q-fever cases since 2007. Policy makers ought to take
the long-term burden of disease into account, when
considering measures to be taken to curb these extensive Dutch outbreaks. We recommend further research
to develop adequate prevention, treatment and revalidation guidelines that might benefit these affected patients.
Acknowledgements
We thank all patients for participating, the Municipal Health Service of
Brabant Zuid Oost for providing a list of patients and Mariska Spelthan for
administrative assistance.
Funding
This study was funded by the local health authorities and the National
Institute for Public health and the Environment (RIVM).
Author details
1
Department of Infectious Disease Control, Municipal Health Service Hart
voor Brabant, ‘s-Hertogenbosch, the Netherlands. 2Academic Collaborative
Centre AMPHI, Department of Primary and Community Care, Radboud
University Nijmegen Medical Centre, the Netherlands. 3Department of
Medical Psychology, Radboud University Nijmegen Medical Centre, the
Netherlands. 4Department of Pulmonary Diseases, Radboud University
Nijmegen Medical Centre, the Netherlands. 5Centre for Infectious Disease
Control, National Institute for Public Health and the Environment, Bilthoven,
the Netherlands.
Authors’ contributions
The study idea was conceived by GM. GM and JHV participated in the
design of the study. GM participated in the acquisition of the data and
coordinated logistics. JHV and JBP provided previously acquired reference
data. GM, MNv, JBP and HHJB carried out the statistical analysis. Data
interpretation was done by GM, vMN, JBP, JHV, HHJB and WvdH. GM and
MNv drafted the manuscript. All authors contributed to the critical revision
of the manuscript for important intellectual content and have seen and
approved the final draft.
Competing interests
The authors declare that they have no competing interests.
Received: 25 November 2010 Accepted: 18 April 2011
Published: 18 April 2011
References
1. Schimmer B, Morroy G, Dijkstra F, Schneeberger PM, Weers-Pothoff G,
Timen A, Wijkmans C, van der Hoek W: Large ongoing Q fever outbreak
in the south of The Netherlands. Euro Surveill 2008, 31(13):18939.
2. Rijksinstituut voor Volksgezondheid en Milieuhygiëne: Q-koorts.
[http://www.rivm.nl/cib/infectieziekten-A-Z/infectieziekten/Q_koorts/FAQ_Qkoorts.jsp#index_1], (accessed April 2, 2011).

Morroy et al. BMC Infectious Diseases 2011, 11:97
http://www.biomedcentral.com/1471-2334/11/97

3.

4.
5.

6.
7.
8.

9.
10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

Schimmer B, Dijkstra F, Vellema P, Schneeberger PM, Hackert V, ter
Schegget R, Wijkmans C, van Duynhoven Y, van der Hoek W: Sustained
intensive transmission of Q-fever in the south of the Netherlands. Euro
Surveill 2009, 14(19):19210.
A guide to Q-fever and Q-fever vaccination. 2009, CSL Biotherapies. ABN
66120398067.
Mertens K, Samuel JE, Raoult D, Parola P: Bacteriology of Coxiella. In
Rickettsial Diseases. Edited by: Raoult D, Parola P. New York: Informa
Healthcare; 2007:257-303.
Karakousis PC, Trucksis M, Dumler JS: Chronic Q-fever in the United States.
J Clin Microbiol 2006, 44(6):2283-7.
Wilson H, Neilson G, Galea E, Stafford G, O’Brien M: Q-fever endocarditis in
Queensland. Circulation 1976, 53:680-84.
Wildman MJ, Smith EG, Groves J, Beattie JM, Caul EO, Ayres JG: Chronic
fatigue following infection by Coxiella burnetii (Q fever): ten-year followup of the 1989 UK outbreak Cohort. QJM 2002, 95:527-38.
Ayres JG, Flint N, Smith EG, et al: Post-infection fatigue syndrome
following Q-fever. QJM 1998, 91(2):105-23.
Marques: Chronic Lyme disease: an appraisal. Infect Dis Clin North Am
2008, 22(2):341-60.
Marmion BP, Shannon M, Maddocks I, Storm P, Penttila I: Protracted
debility and fatigue after acute Q-fever. Lancet 1996, 347(9006):977-78.
Limonard GJM, Peters JB, Nabuurs-Franssen MH, Weers-Pothoff G,
Besselink R, Groot CAR, Dekhuijzen PNR, Vercoulen JH: Detailed analysis of
health status of Q fever patients 1 year after the first Dutch outbreak: a
case-control study. QJM 2010.
Wegdam-Blans MCA, Nabuurs-Franssen M, Horrevorts AM, Peeters MF,
Schneeberger PM, Bijlmer HA: Laboratoriumdiagnostiek van acute Qkoorts. Ned Tijdschr Geneeskd 2010, 154:A238.
Peters JB, Daudey L, Heijdra YF, Molema J, Dekhuijzen PN, Vercoulen JH:
Development of a battery of instruments for detailed measurement of
Health Status in patients with COPD in routine care: the Nijmegen
Clinical Screening Instrument. Qual Life Research 2007, 18(7):901-12.
Vercoulen JH, Daudey L, Molema J, Vos PJ, Peters JB, Top M, Folgering H:
An Integral assessment framework of health status in chronic
obstructive pulmonary disease (COPD). Int J Behav Med 2008,
15(4):263-79.
Vercoulen JHMM, Swanink CMA, Galama JMD, Fennis JFM, van der
Meer JWM, Bleijenberg G: Dimensional assessment in chronic fatigue
syndrome. J Psychosom Res 1994, 38:383-92.
Bergner M, Bobbitt RA, Carter WB, Gilson BS: The Sickness Impact Profile:
development and final revision of a health status measure. Med Care
1981, 19(8):787-805.
Maillé AR, Koning CJ, Zwinderman AH, Willems LN, Dijkman JH, Kaptein AA:
The development of the ‘Quality-of-life for Respiratory Illness
Questionnaire (QOL-RIQ)’: a disease-specific quality-of-life questionnaire
for patients with mild to moderate chronic non-specific lung disease.
Respir Med 1997, 91(5):297-309.
Beck AT, Guth D, Steer RA, Ball R: Screening for major depression
disorders in medical inpatients with the Beck Depression Inventory for
Primary Care. Behav Res Ther 1997, 35(8):785-91.
Diener E, Emmons RA, Larsen RJ, Griffin S: The satisfaction with life scale.
Journal of Personality Assessment 1985, 49(1):71-5.
Hatchette TF, Hayes M, Merry H, Schlech WF, Marrie TJ: The effect of C.
Burnetii infection on the quality of life of patients following an outbreak
of Q-fever. Epidemiol Infect 2003, 130(3):491-95.
Penttila IA, Harris RJ, Storm P, Haynes D, Worswick DA, Marmion BP:
Cytokine dysregulation in the post-Q-fever fatigue syndrome. QJM 1998,
91(8):49-60.
Vollmer-Conna U, Cameron B, Hadzi-Pavovic D, et al: Postinfective Fatigue
Syndrome Is not Associated with Altered Cytokine Production. CID 2007,
45:732-35.
el Moussaoui R, Opmeer BC, de Borgie CAJM, Nieuwkerk P, Bossuyt PMM,
Speelman P, Prins JM: Long-term Symptom Recovery and Health-Related
Quality of Life in Patients With Mild-to-Moderate-Severe Communityacquired Pneumonia. Chest 2006, 130:1165-72.
Lettinga KD, Verbon A, Nieuwkerk PT, Jonkers RE, Gersons BPR, Prins JM,
Speelman P: Health-related quality of life and posttraumatic stress
disorder among survivors of an outbreak of Legionnaires Disease. CID
2002, 35:11-17.

Page 10 of 10

26. Testa MA, Simonson DC: Assessment of Quality-of-Life Outcomes. The
New England Journal of Medicine 1996, 334(13):835-40.
27. Lowry TJ, Pakenham KI: Health-related quality of life in chronic fatigue
syndrome: Predictors of physical functioning and psychological distress.
Psychol Health Med 2008, 13(2):222-38.
28. Hickie I, Davenport T, Wakefield D, Vollmer-Conna U, Cameron B, Vernon S,
Reeves W, Lloyd A: Post-infective and chronic fatigue syndromes
precipitated by viral and non-viral pathogens: prospective cohort study.
BMJ 2006, 333(7568):575.
29. Fildissis G, Zidianakis V, Tsigou E, Koulenti D, Katostaras T, Economou A,
Baltopoulos G: Quality of life outcome of critical care survivors eighteen
months after discharge from intensive care. Croat Med J 2007,
48(6):814-21.
30. Juenger J, Schellberg D, Kraemer S, Haunstetter , Zugck C, Herzog W,
Haass M: Health related quality of life in patients with congestive heart
failure: comparison with other chronic diseases and relation to
functional variables. Heart 2002, 87(3):235-41.
31. Mendes de Leon CF, Grady KL, Eaton C, Rucker-Whitaker Ch, Janssen I,
Calvin J, Powell LH: Quality of life in a diverse population of heart failure
patients: Baseline findings from the Heart Failure Adherence and
Retention Trial (HART). J Cardiopulm Rehabil Prev 2009, 29(3):171-78.
32. Daudey L, Peters JB, Molema J, Dekhuijzen PN, Richard , Prins JB, Heijdra YF,
Vercoulen JH: Health status in COPD cannot be measured by the St
George’s Respiratory Questionnaire alone: an evaluation of the
underlying concepts of this questionnaire. Respiratory Research 2010,
11:98.
33. Garip Y, Eser F, Bodur H: Health-related quality of life in rheumatoid
arthritis: comparison of RAQoL with other scales in terms of disease
activity, severity of pain, and functional status. Rheumatol Int 2010.
34. Beard C, Weisberg RB, Keller MB: Health-related Quality of Life across the
anxiety disorders: findings from a sample of primary care patients.
J Anxiety Disord 2010, 24(6):559-64.
35. Glasgow RE, Ruggiero L, Eakin EG, Dryfoos J, Chobanian L: Quality of life
and associated characteristics in a large national sample of adults with
diabetes. J Anxiety Disord 2010, 24(6):559-64.
36. Vercoulen JH, Swanink CM, Fennis JF, Galama JM, van der Meer JW,
Blijenberg G: Dimensional assessment of chronic fatigue syndrome.
J Psychosom Res 1994, 38(5):383-92.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2334/11/97/prepub
doi:10.1186/1471-2334-11-97
Cite this article as: Morroy et al.: The health status of Q-fever patients
after long-term follow-up. BMC Infectious Diseases 2011 11:97.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

