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Abstract

Background Q-fever is a zoonotic disease that can lead to illness, disability and death. This study aimed to provide
insight into the perspectives of healthcare workers (HCWs) on prerequisites, barriers and opportunities in care for
Q-fever patients.

Methods A two-round online Delphi study was conducted among 94 Dutch HCWs involved in care for Q-fever
patients. The questionnaires contained questions on prerequisites for high quality, barriers and facilitators in care,
knowledge of Q-fever, and optimization of care. For multiple choice, ranking and Likert scale questions, frequencies
were reported, while for rating and numerical questions, the median and interquartile range (IQR) were reported.

Results The panel rated the care for Q-fever patients at a median score of 6/10 (IQR = 2). Sufficient knowledge of
Q-fever among HCWs (36%), financial compensation of care (30%) and recognition of the disease by HCWs (26%)
were considered the most important prerequisites for high quality care. A lack of knowledge was identified as

the most important barrier (76%) and continuing medical education as the primary method for improving HCWs'
knowledge (76%). HCWs rated their own knowledge at a median score of 8/10 (IQR= 1) and the general knowledge
of other HCWs at a 5/10 (IQR=2). According to HCWs, a median of eight healthcare providers (IQR=4) should be
involved in the care for Q-fever fatigue syndrome (QFS) and a median of seven (IQR=5) in chronic Q-fever care.

Conclusions Ten years after the Dutch Q-fever epidemic, HCWs indicate that the long-term care for Q-fever patients
leaves much room for improvement. Facilitation of reported prerequisites for high quality care, improved knowledge
among HCWs, clearly defined roles and responsibilities, and guidance on how to support patients could possibly
improve quality of care. These prerequisites may also improve care for patients with persisting symptoms due to other
infectious diseases, such as COVID-19.
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Background

Q-fever is a zoonotic disease that is prevalent worldwide
and that can lead to illness, hospitalization, disability and
death [1, 2]. Q-fever is transmitted to humans by inhaling
aerosols containing the Coxiella burnettii bacteria from
birth by-products of domestic animals [1, 3]. Approxi-
mately 40% of Q-fever patients experience symptoms.
Half of them have mild flu-like symptoms, whereas the
other half experience more severe symptoms, such as
high fever, pneumonia and hepatitis [4—6].

Between 2007 and 2010, the largest Q-fever outbreak
ever reported worldwide occurred in the Netherlands;
estimations indicate that over 50,000 individuals were
infected with Q-fever [7-9]. After the first outbreak in
2007, the annual number of notified cases rapidly rose
and increased tenfold between 2007 and 2009 [7]. Public
health authorities were not prepared for a large Q-fever
outbreak. Only limited knowledge and evidence on the
impact, control measures, identification, treatment and
care was available at the time of the outbreak [7, 10, 11].

Q-fever can lead to long-term health consequences,
namely Q-fever fatigue syndrome (QFS) and chronic
Q-fever [2, 4]. Recent studies estimate that QFS occurs
in approximately 20% of Q-fever patients [2]. The clini-
cal manifestation of QFS consists of fatigue persisting for
at least 6 months which can be accompanied by a wide
range of other symptoms, such as headache, muscle and
joint pain and mental health problems [2, 12]. In addi-
tion, an estimated 1-2% of infected patients develop
chronic Q-fever, which can occur months or years after
the initial infection [1, 13]. Common clinical manifesta-
tions of chronic Q-fever are endocarditis and infection of
aneurysms or vascular prostheses, although the presen-
tation varies [13]. Untreated chronic Q-fever has a high
mortality rate of 60% [14].

Both chronic Q-fever and QFS have a substantial
impact on the lives of patients. Reukers et al. found that
even 5-9 years after acute infection, the quality of life
and social functioning of patients with chronic Q-fever
and QFS is significantly lower than in the general popu-
lation and also significantly lower compared to patients
with another chronic illness [15]. Bronner et al. support
these results and found that the vast majority of patients
experienced health problems 10 years after infection.
Furthermore, approximately 40% stopped working per-
manently and over 25% experienced problems with social
participation due to their illness [16].

Bronner et al. also found that patients with QFS and
chronic Q-fever consulted a median number of 6 dif-
ferent healthcare providers [16]. In comparison, ear-
lier research found that patients with chronic disease in
the Netherlands consult a mean of 4.5 different health-
care providers [17]. The majority of patients (75%) was
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unsatisfied with the overall quality of care for Q-fever.
According to patients, the most important barriers were
the lack of knowledge of healthcare workers (HCWs), not
feeling heard or understood and the lack of availability of
services [16].

Currently there is no high quality evidence nor consen-
sus regarding the optimal treatment for QFS [2, 18]. After
the large Dutch epidemic, out-patient follow-up care was
given to Q-fever patients experiencing prolonged symp-
toms. However, there was no standardization of the post-
infection care provided [10].

To improve the quality of care, insight into barriers
and facilitators for the care for Q-fever patients from
the perspective of HCWs is necessary. HCWSs have the
most practical understanding of problems surround-
ing Q-fever care and are ultimately the ones directly
involved in efforts to improve the quality of care. These
insights are not only required for improving Q-fever care,
but are also relevant for the care for patients who expe-
rience long-term sequelae of other infectious diseases.
The recent COVID-19 pandemic highlights the global
threat infectious diseases pose to public health [19]. As
with Q-fever, a significant proportion of COVID-patients
experience persisting symptoms months to years after
initial infection, usually labelled long COVID or post-
COVID-19 condition [20]. The care for long COVID
appears to present similar challenges as Q-fever since the
clinical manifestation varies considerably and consists
of a wide range of symptoms [21, 22]. Thus, insights into
the barriers and facilitators of care for Q-fever can also
be valuable to improve care for patients with persisting
post-infections symptoms as a result of other infectious
diseases, such as COVID-19.

The aims of this study were to identify (1) prerequi-
sites for high quality care for Q-fever patients according
to HCWs; (2) barriers and facilitators that HCWs expe-
rience in the care for Q-fever patients; (3) how these
barriers can be overcome; and (4) how care for Q-fever
patients should be organized according to HCWs.

Methods

Study design

Between February and May 2019, an online two-round
Delphi study was conducted among a panel of HCWs
in the field of Q-fever in the Netherlands. The Delphi
technique is a group facilitation technique that con-
sists of multiple rounds of questionnaires [23]. The pur-
pose is to systematically collect and combine opinions
and judgements from a panel of experts on issues on
which there is contradictory or insufficient information.
Responses of experts are summarized between rounds
and used to compose subsequent questionnaires. By
anonymously providing information on the answers of
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the panel participants are able to consider and compare
their answers to other experts [23, 24]. To the best of our
knowledge, there are currently no studies on the perspec-
tives of HCWs on Q-fever care. Due to the scarcity of
previous knowledge on this topic, the Delphi technique
was considered the most appropriate method. Applying
this method allows for the evaluation of complex issues
on which there is scarce information, like Q-fever care,
and is especially useful in the explorative phases [25].

Panel participants

The expert panel participants were selected based on
their role in the care for Q-fever patients. They were
either directly involved in care and treated Q-fever
patients or they were indirectly involved, for exam-
ple through healthcare policy or Q-fever research. We
invited HCWs that were member of the network of
Q-support, which is a national center of expertise for
Q-fever that supports and advises patients and profes-
sionals. The network of Q-support consisted of HCWs
who were directly involved in Q-fever care, and most of
them were working in regions with high infection rates
during the Q-fever epidemic. The Principal Investigator
from the Erasmus MC contacted these HCWs via email
to inform them and invite them to the Delphi study. In
addition, the Principal Investigator contacted HCWs,
policy makers and researchers with experience with and/
or expertise of Q-fever care that were not part of the net-
work of Q-support from hospitals, research institutes and
national working groups, including those tasked with the
development of national Q-fever guidelines. Participants
received written information regarding the purpose of
the study and what it entailed. They were also encouraged
to invite colleagues and their own network to participate.
Snowball sampling was thus used to reach additional par-
ticipants [26]. Online informed consent was provided by
all participants before participating in the Delphi study.

Questionnaires

The Delphi study took place following a large scale survey
among Q-fever patients [16]. The results from this previ-
ous study, as well as other available literature, were used
as a starting point for the topics of the questionnaires.
Subsequently, input and feedback from experts was col-
lected in two phases. First, input was gathered through
a meeting with representatives from Q-support and
Q-uestion, which is the patient organization for Q-fever
patients in the Netherlands. Second, input was gathered
through a meeting with two internists and a doctoral
researcher from the Radboud UMC Q-fever Center of
Expertise. The Radboud UMC Q-fever Center of Exper-
tise is a collaboration between several departments
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within the Radboud University Medical Center special-
ized in treating patients with Q-fever.

The first round online questionnaire contained infor-
mation about the study purpose and questions on par-
ticipant characteristics and experience with care for
Q-fever patients, knowledge of Q-fever, satisfaction with
the provided care, the most optimal care, and collabo-
ration in care. The first round consisted of open ended
questions and multiple choices questions. Based on the
answers of the first round, a questionnaire was developed
for the second round, which allowed for more detailed
questions on the topics that were identified in the first
round. The answers of four open questions from the first
round questionnaire on (1) prerequisites for high qual-
ity care, (2) barriers in care, (3) facilitators in care and
(4) methods for knowledge improvement were coded
and categorized by two independent researchers in order
to compose ranking questions for the second round.
The second round questionnaire contained information
about the study purpose and consisted of ranking ques-
tions (from least important to most important), multiple
choice questions and questions with 6-point Likert scales
(ranging from 1 =strongly agree to 6 =strongly disagree),
in addition to several open questions. After one month
and a maximum of four reminders the responses were
summarized. This study was executed using open-source
LimeSurvey software [27].

Data analysis

Participants who completed at least the first question-
naire round were included in this study. For multiple
choice questions, ranking questions and Likert scale
questions, frequencies were reported. For rating ques-
tions and numerical questions, the median and inter-
quartile range (IQR) were reported due to non-normal
distribution of the data. To determine the association
between the assessment of personal knowledge and the
assessment of general knowledge of HCWs, Spearman’s
correlations were used [28]. Data analyses were con-
ducted using SPSS version 25.0 (IBM Corp., Armonk,
NY, USA).

Results

In this section, we first describe the panel characteristics.
Second, the current state of Q-fever care is discussed.
Third, the prerequisites, barriers and facilitators for high
quality care are presented, and one of the main barriers is
discussed in more detail. Lastly, we describe how HCWs
believe care for Q-fever patients should be organized.

Panel characteristics
A total of 94 HCWs in the field of Q-fever care partici-
pated in the first Delphi round, of whom 86% (n=281)
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participated in the second round. About half was female
(53%), and the median age was 52.0. The panel consisted
of a wide range of professions (Table 1). The median
number of years in their profession was 15.0. The major-
ity of the panel (63%) was directly involved in care and
had treated Q-fever patients, while the remaining 37%
were indirectly involved in Q-fever care. Respectively
53% and 42% of the panel had treated patients with QFS
and chronic Q-fever. Medical specialists were most often
the treating physician of patients with QFS and chronic
Q-fever patients (70%; 81%), followed by physio- and
occupational therapists (40%; 55%) and general prac-
titioners (38%; 20%) (Additional file 1: Supplementary
Table S1).

Current state of Q-fever care

The panel rated the care for Q-fever patients in general at
a median score of 6/10 (IQR = 2). Researchers and policy-
makers rated the care highest at a 7/10 (IQR =1), medical
specialists gave a median score of 6.5/10 (IQR=2) and
general practitioners, physio- and occupational therapists
and other HCWs all rated the care at a 6/10 (IQR=2).

Table 1 Characteristics of expert panel

1%t round 2" round
(n=94) (n=81)
Gender, n (%)

Female 50(53.2) 43 (53.1)
Male 44 (46.8) 38 (46.9)
Age, median (IQR) 52.0(223) 53.0(23.5)

Profession, n (%)
Internist 12(12.7) 9(11.1)
Physiotherapist 12(12.7) 12(14.8)
Other medical specialist (e.g. cardiolo- 11 (11.7) 10(12.3)
gist, pathologist)
General practitioner 11(11.7) 9(11.1)
Occupational therapist 1101.7) 10(12.3)
Policymaker 10 (10.6) 9(11.1)
Researcher 9(9.6) 9(11.1)
Occupational physician 5(5.3) 449
Psychologist 5(5.3) 2(2.5)
Alternative practitioner 3(3.2) 3(3.7)
Insurance physician 22.1) 1(1.2)
Other® 3(3.2) 3(3.7)
Years in profession, median (IQR) 15.0 (20.0) 16.0 (21.5)
HCW® who treated patients, n (%)
Q-fever 59 (62.8) 50(61.7)
QFS 50(53.2) 41 (50.6)
Chronic Q-fever 39 (41.5) 35(43.2)

2The category ‘other’included a nurse (n= 1), a physician assistant (1=1) and a
social worker (n=1)

b HCW Healthcare worker
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HCWs who treated patients with QFS or chronic
Q-fever were also asked how satisfied they were with
the care they can provide for these two patient groups.
Overall, they rated their satisfaction with care at a 7/10
(IQR=2) for QFS and an 8/10 (IQR=1) for chronic
Q-fever. General practitioners were least satisfied, rat-
ing it at a 5/10 (IQR=3) for QFS and a 6/10 (IQR=2)
for chronic Q-fever. Medical specialists were most satis-
fied with their care for chronic Q-fever (8/10, IQR=1),
however, they were less satisfied with their care for QFS
(median=6/10, IQR = 3). Physio- and occupational ther-
apists rated their satisfaction at a 7/10 (IQR=1-2) for
both QFS and chronic Q-fever.

HCWs collaborated with a median of 4 (IQR=4)
healthcare providers in the care for Q-fever patients.
Most of them collaborated with general practitioners
(60%) and Q-support (50%). HCWs rated the collabo-
ration with healthcare providers in the care for Q-fever
patients at a median score of 7/10 (IQR=2). Across pro-
fessions, medical specialists rated the collaboration high-
est (median=238/10 (IQR =2)), while all others rated the
collaboration at a median score of 6/10 (IQR=1-2).

Prerequisites, facilitators and barriers for high quality care
for Q-fever patients

HCWs reported many prerequisites for high quality care
(Table 2). The most frequently mentioned were: sufficient

Table 2 Ranking of reported prerequisites for high quality care,
showing the percentage of HCWs who placed prerequisite in top
3

Prerequisites Top 3
Sufficient knowledge of Q-fever among HCWs 36%
Financial compensation of care 30%
Recognition of the disease by HCWs 26%
Up-to-date information for HCWs 22%
Accessible consultation structure with centers of expertise 22%
Multidisciplinary approach to treatment 21%
Treatment guidelines/protocols 20%
High quality diagnostics 20%
More scientific research 18%
Knowledge exchange among HCWs 18%
High quality specialized care and expert centers 10%
Concentration of care, one point of contact 10%
More insight into referral/treatment options 9%
Good regional network of care 8%
High quality medication 8%
Follow-up and continuity of care 7%
National Q-fever network 7%
More treatment options 7%
Clarity about health insurance 3%
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knowledge of Q-fever among HCWs (36%), financial
compensation of care (30%) and recognition of the dis-
ease by HCWs (26%).

Furthermore, five other aspects were also considered
to be important by at least 20% of HCWs, including up-
to-date information for HCWs, accessible consultation
structure with centers of expertise and multidisciplinary
approach to treatment.

HCWs considered Q-support, the national center of
expertise for Q-fever, and contact with other Q-fever
patients the best organized aspects of Q-fever care
(62%), followed by the care delivered by centers of
expertise and specialists (44%) and the Dutch QFS
guideline (25%) (Additional file 1: Supplementary
Table S2). The majority of HCWs (76%) who treated
QFS patients were familiar with the QFS guideline
that was published by the National Institute for Public
Health and the Environment. However, 20% of them

Table 3 Ranking of the most important barriers to solve in the
care for Q-fever patients, showing the percentage of HCWs who
placed barrier in top 3

Barriers Top 3

Lack of knowledge among HCWs/the disease is not recognized ~ 76%

Unclear/limited scientific evidence for effective treatment 55%
Diagnosis is complex/not always adequate 50%
Lack of high quality guidelines/protocols in healthcare 36%
Treatment is complicated 32%
Lack of collaboration and consultation 27%
Lack of financial compensation for care 18%

Lack of high quality guidelines/protocols in healthcare

Lack of collaboration and consultation

Lack of knowledge among HCWs/the disease is not
recognized

Diagnosis is complex/not always adequate

Unclear/limited scientific evidence for effective treatment

No financial compensation for care

Treatment is complicated

B Completely agree W Agree M Somewhat agree

Somewhat disagree
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had not yet applied the guideline in practice. The use-
fulness of the guideline was rated at a median score of
8/10 (IQR=2). Although most HCWs were positive
about the guideline, several mentioned that the recom-
mendations are targeted at supporting patients, not at
curing the disease. As a result, they believed current
treatment recommendations for QFS to be insufficient.

According to the panel, a lack of knowledge among
HCWs/the disease is not recognized (76%) was the
most important barrier for high quality care, fol-
lowed by unclear/limited scientific evidence for effec-
tive treatment (55%) and diagnosis is complex/not
always adequate (50%) (Table 3). The majority of the
panel (76%) stated that these barriers were differ-
ent for chronic Q-fever and QFS, mainly because QFS
was considered to be more complex and not as clearly
defined. In addition, HCWs mentioned that treatment
for chronic Q-fever is considered crucial in preventing
mortality, while treatment for QFS is targeted at mor-
bidity, resulting in different barriers.

The panel was asked whether reported barriers were
easy to solve. The most important barrier, lack of
knowledge among HCWs/the disease is not recognized,
was considered one of the easier barriers to tackle
(65%) (Fig. 1). A lack of high quality guidelines/proto-
cols (69%) and a lack of collaboration and consultation
(66%) were also considered relatively easy to tackle. The
complexity of the treatment (28%) and lack of financial
compensation for care (46%) were considered the hard-
est barriers to tackle.

0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Disagree Completely disagree

Fig. 1 The difficulty of tackling the reported barriers according to HCWs; responses to the statement “This barrier is easy to solve”
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Within the Dutch healthcare system, care for a specific
condition is usually paid through a diagnosis-treatment
combination (DBC), meaning that health insurers pay
one standard price for the entire care path, not separately
for each treatment [29]. Multiple HCWs mentioned that
there is not a specific DBC-code for Q-fever fatigue syn-
drome, leading to insufficient reimbursement of care for
Q-fever patients through basic insurance.

HCWs' knowledge of Q-fever
Sufficient knowledge of Q-fever was considered the most
important prerequisite and a lack of knowledge the most
important barrier for high quality care. The panel rated
their own knowledge at a median score of 8/10 (IQR=1).
However, they rated the general knowledge level of other
HCWs much lower (median =5/10; IQR =2) (Additional
file 1: Supplementary Table S3). Although the assessment
of personal knowledge did not differ between HCWs
with and without experience in treating Q-fever patients,
HCWs who treated Q-fever patients rated the general
knowledge slightly lower than other HCWs: at a median
of 5/10 (IQR=2) and 6/10 (IQR=2), respectively. The
assessment of knowledge appeared to be similar across
professions. All professions rated the individual knowl-
edge level at a 7/10 or 8/10 and the general knowledge
level at a 5/10 or 6/10, except physio- and occupational
therapists, who rated the general knowledge level at a
4/10 (IQR=2). No observable pattern or correlation was
found between the personal knowledge level and general
knowledge level of other HCWs (r=10.015; p=0.887).

Continuing medical education (e.g. accredited e-learn-
ing, discussion of case studies) was considered the most
important method for improving knowledge level (74%),
followed by the development of guidelines and protocols
(57%) and a good consultation structure and visibility of
centers of expertise (44%) (Table 4).

Several HCWs indicated that knowledge improve-
ment should primarily focus on creating more aware-
ness of the long-term effects of Q-fever in order to
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achieve early diagnosis, as well as on the difference
between chronic Q-fever and QFS, also in regions with
lower infection rates during the epidemic, as this could
lead to more timely and accurate referral of patients. As
such, the majority of HCWs (82%) believed that knowl-
edge improvement should mainly focus on primary care.
HCWs mentioned that patients are usually first seen in
primary care, that the lack of knowledge is most preva-
lent in primary care and that many patients experience
a wide variety of problems. However, others said that
extensive education of primary care professionals is
not useful as Q-fever is rare and that recognition of the
disease is most important. In addition, several HCWs
pointed out that knowledge improvement in primary
care is particularly relevant for QFS, while knowledge
improvement in secondary care is more important for
chronic Q-fever, as diagnosis and treatment for the latter
condition usually take place in secondary care.

How care for Q-fever should be organized
According to HCWs, care for Q-fever patients should be
provided in a multidisciplinary setting. The median num-
ber of healthcare providers needed for optimal Q-fever
care was 8 (IQR=4) for QFS and 7 (IQR=5) for chronic
Q-fever. Most HCWs considered a general practitioner
(88%), occupational physician (74%), psychologist (70%),
physiotherapist (68%), Radboud UMC Q-fever Center
of Expertise (61%) and Q-support (59%) needed in the
care for QFS patients. In contrast, a general practitioner
(78%), occupational physician (67%), internist (66%),
Radboud UMC Q-fever Center of Expertise (60%) and
cardiologist (51%) were deemed to be needed in the care
for chronic Q-fever. HCWs advised to improve the col-
laboration between primary and secondary care (42%)
and the collaboration between medical care and occupa-
tional care/organizations (36%) (Additional file 1: Supple-
mentary Table §4).

HCWs mentioned the importance of having one health-
care professional who coordinates the multidisciplinary

Table 4 Ranking of the most important methods for knowledge improvement among HCWs, showing the percentage of HCWs who

placed method in top 3

Methods Top 3
Continuing medical education (accredited e-learning, discussion of case studies at national meetings) 74%
Development of guidelines and protocols 57%
Center of expertise (good consultation structure, sharing experiential knowledge, more visibility) 44%
Scientific research (publications, conferences) 37%
Public attention (national campaign, media attention) 33%
Inclusion in educational curricula (medicine, psychology, general practitioner, physiotherapy) 29%

Professional journals (national and international)

15%
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care. Most of them indicated that a general practitioner
(53%) or a medical specialist working in a center of exper-
tise (30%) should have the ultimate responsibility for QFS
care. For chronic Q-fever care, 45% believed a medical
specialist working in a center of expertise should have
this responsibility, followed by general practitioner (28%)
and medical specialist (27%). When asked who should be
in charge of the care for QFS and chronic Q-fever in an
open format, several HCWs (16% for QFS; 9% for chronic
Q-fever) stated that patients should be in charge of their
own care.

Discussion

The results of this study showed that, according to
HCWs, the care for Q-fever patients leaves much room
for improvement. HCWs indicated many prerequisites
for high quality care, of which financial compensation of
care and sufficient knowledge of Q-fever among HCWs
were most frequently mentioned. However, the panel
identified lack of knowledge as the number one barrier
in current practice: they indicated that creating more
awareness of the long-term effects of Q-fever could lead
to more timely and accurate patient referrals. Improving
the knowledge level to overcome this barrier is consid-
ered to be relatively easy according to HCWs, for exam-
ple through continuing medical education.

The fact that HCWs considered the lack of knowl-
edge among HCWs to be the most important barrier is
in line with the most frequently mentioned barriers by
patients [16]. We saw a distinct difference between how
HCWs rated their own knowledge and how they rated
the knowledge of HCWs in general, which might be
explained by the fact that most of the HCWs in our study
are experts in the field of Q-fever. These results indicate
that knowledge improvement could be an important
building block for improving care for Q-fever patients.
That most HCWSs consider the lack of knowledge rela-
tively easy to tackle seems promising, although this might
be due to their belief that others should improve their
knowledge.

A lack of knowledge among HCWs has also been
identified as a key issue impeding high quality care
for patients with other post-infectious syndromes and
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome
(ME/CES), a similar condition to QFS [30-32]. Previ-
ous research on implementing resources to support the
diagnosis and management of ME/CFS showed the dif-
ficulty of improving knowledge among general practi-
tioners due to the complexity of such conditions and the
low prevalence [33]. HCWs in our study also emphasize
these issues, which indicate the importance of tailor-
ing the format and extent of continuing medical educa-
tion to the needs of HCWs and what they encounter in
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daily practice. A short and general program, for instance
through online modules, aimed at improving knowl-
edge of multiple post-infectious syndromes, including
QFS and post-COVID-19 condition, could be offered to
a broad audience of HCWs. Awareness and recognition
of post-infectious syndromes should be the priority for
most HCWSs. However, those working with patients in
high-risk areas (i.e. high infection rates during Q-fever
epidemic) would likely benefit from more extensive
education on follow-up steps and treatment of Q-fever
patients in a different, more interactive format.

Closely related to the lack of knowledge of Q-fever is
the limited and unclear scientific evidence for effective
treatments, which the majority of HCWs considered to
be another significant barrier. More scientific research
and up-to-date information for HCWs were frequently
mentioned prerequisites for high quality care. However,
over half of HCWs believed that the problem of limited
scientific research is not easily tackled. Recent stud-
ies also emphasize that there is insufficient evidence
on treatment options for Q-fever patients as well as on
prognosis and risk factors for a severe disease course [2,
34, 35]. Although the dissemination of existing scientific
knowledge will undoubtedly contribute to the quality of
Q-fever care, more research on treatment options is also
essential for better disease management.

The need for multidisciplinary care also appears to be
an important aspect of Q-fever care as HCWs indicate
that many healthcare providers from different disci-
plines should be involved in the care for QFS and chronic
Q-fever. The recently updated QFS guideline also empha-
sizes this: although there is no scientific literature avail-
able on the effectiveness of multidisciplinary treatment
of QFS patients, the working group who developed the
guideline advises healthcare providers to consider the
option of referral to a specialized center for multidisci-
plinary treatment [12]. However, HCWs reported that
they currently collaborate with a median of four health-
care providers, so although HCWs acknowledge that the
care preferably involves many disciplines, based on the
reported collaborations, this ideal seems to be difficult to
realize.

One aspect that possibly impedes effective multidisci-
plinary collaboration is a lack of clear roles and respon-
sibilities of the different healthcare providers [36].
Although the majority of HCWs indicated that a general
practitioner should have the ultimate responsibility for
QFS care and a medical specialist for chronic Q-fever,
quite a large group believed otherwise (47% and 28%,
respectively), suggesting some disagreement about the
preferred role division between different professions.
Nevertheless, in order to enable effective multidiscipli-
nary collaboration, it is essential that HCWs agree and
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act on their respective roles and responsibilities as a lack
of understanding of the roles and responsibilities of oth-
ers could negatively impact collaboration and lead to
a lower quality of care [36—38]. Unfortunately, current
guidelines and care pathways provide insufficient guid-
ance on the roles and responsibilities of the different pro-
fessions involved in the care for these patients, nor on
how to accomplish effective multidisciplinary collabora-
tion [12, 39].

In addition to sufficient knowledge among HCWs, up-
to-date information for HCWs and a multidisciplinary
approach to treatment, HCWs indicated many other
prerequisites for high quality care. The large number of
prerequisites shown in this study indicates the complex-
ity of Q-fever care and shows that it is unlikely that there
is one ready-made solution to improve the quality of care.
Furthermore, these prerequisites have implications for
several aspects of healthcare. While sufficient knowledge
directly concerns HCWss, the condition of financial com-
pensation of care applies to policymakers in healthcare.
The high ranking of financial compensation indicates that
the problems surrounding Q-fever care — as well as the
solutions — do not only lie with HCWs, but that health-
care policy plays a key role.

When comparing ratings of Q-fever care of HCWs
to those of Dutch patients, we see a clear discrepancy
between how HCWs and patients perceive the quality
of care. HCWs in our study rate the care for Q-fever at
a median score of 6/10, while in earlier research, Q-fever
patients gave a median score of 4/10 [16]. Although
the question was formulated similarly for HCWs and
patients, these ratings might not be directly comparable,
as the interpretation of ‘quality of care’ possibly differs
between HCWs and patients. As suggested by Bronner
et al., HCWs and patients may have different perceptions
of relevant aspects of health [16]. Previous research has
shown that HCWs’ and patients’ expectations of care as
well as their methods of assessing care differ [40, 41].
Huber et al. found that patients consider many dimen-
sions of health to be important, including mental func-
tions and perception, social participation and daily
functioning, while healthcare providers, especially doc-
tors, look at health from a more biomedical viewpoint
[42]. These diverging views on health might translate to
different perceptions of the quality of Q-fever care. The
comparison of satisfaction with care between HCWs and
patients should thus be interpreted with caution. How-
ever, the difference implies that patients are less satis-
fied with Q-fever care than HCWs, although both groups
indicate that there is much room for improvement and a
need to identify barriers in Q-fever care.

HCWs in our study are less satisfied with the care
they can provide for QFS than for chronic Q-fever. This

Page 8 of 12

contrast is also reflected in patients’ assessments: Bron-
ner et al. reported that patients with QFS rate their care
significantly lower than those with chronic Q-fever, at a
3/10 and 6/10, respectively [16]. We hypothesize that
the strong dissatisfaction of both HCWs and patients
with QFS care compared to chronic Q-fever care may be
related to the concept of cure versus care. Cure is aimed
at healing and recovery, while care is aimed at limiting
the negative effects of a condition on multiple aspects
of patients’ lives as much as possible [43-45]. HCWs in
this study mentioned that barriers differ as treatment for
chronic Q-fever is crucial in preventing mortality, while
treatment for QFS is targeted at morbidity. Furthermore,
while there are effective treatment options for chronic
Q-fever, there is a lack of evidence-based treatment for
QFS [39, 46]. Thus, the treatment of chronic Q-fever is
mainly focused on cure, whereas the treatment of QFS
has a much stronger emphasis on care. Previous research
has shown that HCWs experience difficulties when
treatment for a condition is care-focused. Qualitative
research on dementia care found that physicians strug-
gled with the care for patients when standard pharma-
cological interventions were no longer effective [44], and
research on care for patients with medically unexplained
symptoms showed that general practitioners experi-
ence frustrations when caring for these patients due to
their inability to ‘fix’ the problem [47, 48]. Researchers
suggested that communication skill courses as well as
increased emphasis on psychosocial aspects during med-
ical training may lead to a more care-oriented attitude
(47, 49].

The results from our study and a previous study among
Q-fever patients [16] indicates that the same difficul-
ties with cure versus care may apply to QFS care: HCWs
and patients acknowledge the poor quality of care,
yet improving the quality of care remains challenging.
Although the current QFS guideline states the impor-
tance of providing patients with support in handling their
problems and limitations, it contains little direction on
how this should be accomplished [12]. The scarcity of
information on care-focused aspects in guidelines has
also been identified in previous research [44]. Providing
HCWs with more guidance on care-focused aspects of
treatment via existing or new clinical practice guidelines
may contribute to the challenge of improving the qual-
ity of care as well as the satisfaction of both HCWs and
patients with the provided care.

Some HCWs mentioned that creating care networks
similar to existing networks such as ParkinsonNet could
increase the quality of care through improving two
important aspects: multidisciplinary collaboration and
knowledge. Parkinson, like QFS and chronic Q-fever, is a
complex chronic disease that requires the involvement of
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many different professionals. In the ParkinsonNet model
care is concentrated among trained professionals organ-
ized in regional networks. Collaboration between pro-
fessionals is facilitated by a dedicated online platform,
which also provides patients with information on access
to care and quality of care [50, 51]. Bloem et al. suggest
that this model could also improve care for other chronic
disorders [51]. Consequently, the ParkinsonNet model
could possibly provide tools for further development of
clinical practice guidelines and care networks of health-
care providers for care for Q-fever patients.

In light of the current COVID-19 pandemic, it is essen-
tial to draw lessons from the challenges of Q-fever care.
The immense reach of COVID-19 makes it crucial to
provide high quality care to patients, especially to those
with long COVID [21]. Following the Dutch Q-fever epi-
demic, there was no standardization of post-infection
care, scarce information on identification and treatment,
and the scale of the impact of long-term consequences
only became clear in recent years, a decade after the start
of the epidemic [2, 10]. Fortunately, there is a great deal
of attention for possible long-term sequelae of COVID-
19, and the clinical case definition of post-COVID-19
condition by the World Health Organization hopefully
facilitates both healthcare research and practice [52].
Nevertheless, our results indicated several aspects that
appear to be relevant for providing high quality care that
require attention when organizing care for COVID-19,
namely: ensuring that HCWs have sufficient knowledge,
especially with rapidly emerging new evidence; consid-
ering how to structure complex care involving many dif-
ferent disciplines; and concentrating on both cure- and
care-focused treatment aspects.

From research to practice

Knowledge improvement appears to be necessary and
could possibly be achieved through educational pro-
grams for HCWs, tailored to their specific situation, on
post-infectious syndromes, with a focus on creating
awareness of long-term effects. This could be supported
by creating one national portal for up-to-date informa-
tion. More effective multidisciplinary collaboration may
be attained by clarifying the respective roles and respon-
sibilities of HCWs in guidelines as well as the organiza-
tion of national or regional networks of HCWs, similar
to ParkinsonNet. In addition, a more care-oriented atti-
tude towards treatment may be needed to improve care
for Q-fever, especially Q-fever fatigue syndrome, which
may be accomplished through more communication skill
courses for HCWs focused on discussing and evaluating
psychosocial aspects. Clarifying how HCWs can help
patients deal with limitations in existing guidelines, for
example by specifying topics that should be discussed
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during consultation as well as possible avenues through
which HCWs can provide patients with additional sup-
port, could also help to achieve a more care-oriented atti-
tude and improve the quality of care. Although HCWs
play an essential role in identifying issues in and improv-
ing care, the responsibility for designing and implement-
ing programs to improve Q-fever care through these
different avenues primarily lies with policy makers,
namely the ministry of Health and national health insti-
tutes, possibly supported by centers of expertise.

Strengths and weaknesses

This study has several strengths. First, we included a large
number of participants in this study. Although there is
no clear minimum sample size for Delphi studies, the 94
HCWs that participated is a much larger sample than the
sample size of 10—18 panel members as recommended by
Okoli et al. [53]. Second, we included HCWs from many
different professions in order to get a wide range of per-
spectives. Third, although the long-term consequences
for Q-fever patients and their experiences with Q-fever
care have been investigated, to the best of our knowledge,
the perspectives of HCWSs on Q-fever care have not yet
been studied. This study makes an important contribu-
tion as it not only provides insight into the barriers and
facilitators in Q-fever care, but offers tools for improving
the quality of care as well.

This study also has some limitations. First, the
panel consisted of experts either directly or indirectly
involved in Q-fever care, which might paint an overly
optimistic picture of the care for these patients. The
nature of a Delphi study is that experts express their
views on a certain topic, but whether these also reflect
views of other HCWs is unknown. From previous
research we know that outcomes may differ depend-
ing on the group of experts that was consulted [25].
However, we attempted to collect a diversity of opin-
ions by including many HCWs from a variety of disci-
plines, in order to improve the robustness and validity
of the results. Second, several of the themes addressed
in this Delphi study have been asked in a very broad,
overarching manner, such as the (lack of) knowledge
of HCWs and the multidisciplinary aspect of care. This
broad approach is due to the exploratory nature of the
study and its design. We believe that this first phase
was needed, due to the scarce knowledge on this topic,
and that the insights gathered in this study are a valu-
able step towards improving the quality of Q-fever care.
However, more in-depth research, possibly through
in-depth interviews, into the themes addressed in this
study is needed to draw any definitive conclusions and
to come up with concrete recommendations. Third,
although Delphi-studies are typically completed in two
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to three rounds, there is no consensus on the number
of rounds that should be performed in a Delphi study
[25]. However, we do recognize that only two rounds
means that we have limited information on the stabil-
ity of responses between rounds, and additional rounds
would be needed to determine consistency of responses
and stability of rankings [54].

Conclusions

Ten years after the Q-fever epidemic HCWs indicate that
the care for Q-fever patients still leaves much room for
improvement. This exploratory study provides direc-
tions for possible avenues to advance the quality of care,
namely: improving the knowledge level of HCWs; ensur-
ing that HCWs are aware of and agree on their respective
roles and responsibilities to enable effective multidiscipli-
nary collaboration; and providing HCWs with guidance
on how to support patients in handling their problems
and limitations. More scientific evidence on treatments,
prognosis and risk factors; further development and
specification of clinical practice guidelines and the imple-
mentation of care networks based on existing models for
other similarly complex and variable diseases may help
achieve these goals and improve the care for patients
with persisting post-infectious symptoms as a result of
other diseases, such as COVID-19, and are thus valuable
in the organization of care for COVID-19 patients.
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