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ABSTRACT

Background: Collaboration between policymakers, patients and healthcare workers in hospital quality of
care policy setting can improve the integration of new initiatives. The aim of this study was to quantify
preferences for various characteristics of a future quality policy in a broad group of stakeholders.

Materials and methods: 450 policymakers, clinicians, nurses, patient representatives and hospital board
members in Flanders (Belgium) participated in five discrete choice experiments (DCE) on quality control,
quality improvement, inspection, patient incidents and transparency. For each DCE, various attributes and
levels were defined from a literature review and interviews with 12 international quality and patient
safety experts.

Results: For the attributes with the highest relative importance, participants exhibited a strong preference
for quality control by an independent national organization and coordination of quality improvement ini-
tiatives at the level of hospital networks. The individual hospital was chosen over the government for
setting up an action plan following patient complaints. Respondents also strongly preferred mandatory
reporting of severe patient incidents and transparency by publicly reporting quality indicators at the hos-
pital level.

Conclusions: A future quality model should focus on a multicomponent approach with external quality
control, improvement actions on hospital network level and public transparency. DCEs provide an oppor-
tunity to incorporate the attitudes and views for individual components of a new policy recommendation.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

on the one hand and patients, financiers and governments on the
other [1]. Healthcare workers often feel disconnected to decisions

Governments worldwide struggle to find models for their
healthcare systems that ensure the quality of care delivered to
patients. In the past twenty years, different external quality con-
trol mechanisms were implemented and tried in many European
countries ranging from accreditation of hospitals to compliance
with ISO-norms as identified by the European research project on
external peer review mechanisms (ExPeRT) [1,2]. Quality of care
policy in hospitals is often decided by policymakers and hospi-
tal managers with less incorporation of stakeholders’ opinion and
thus creating an “accountability gap” between healthcare providers
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taken above their head and they feel like quality initiatives are im-
posed on them. Nevertheless, promising evidence exists to incor-
porate bottom-up initiatives for sustainable quality improvement
policy [3]. Therefore, to establish broadly supported quality mod-
els for hospitals, policymakers should also incorporate the views
of stakeholders such as healthcare workers and patient represen-
tatives [4]. Various strategies are now employed to tackle qual-
ity concerns in our healthcare services but the cost-effectiveness
is not always demonstrated [5-8]. An example is the external ac-
creditation of hospitals, which has been implemented as a qual-
ity control mechanism in many European countries to ensure the
safety of care processes and patients. Studies suggest that accred-
itation has promoted change and professional development but
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also involved substantial financial costs, staff time and other re-
sources [9,10]. Many countries have also implemented other qual-
ity initiatives such as visitation by clinical peers, public reporting
of quality indicators, government inspection or incident reporting
systems [1,11]. Different voices raised concern about the possible
negative impact on patient outcomes by risk aversive behavior by
physicians [12]| or gaming of data [13] with public reporting. Also,
the growing gap between paper-based initiatives and the reality of
clinical practice questioned the continuation of certain initiatives
[14,15]. During recent years, criticism has been raised regarding
the administrative burden [9,16], excessive demands [17,18] and
the reduced attention for patients [19,20] associated with many
quality initiatives. As a result, some hospitals started to withdraw
from these quality efforts and rethink their quality of care policy
[21-24]. Limited data exist on the effect of healthcare worker’s
attitude towards accreditation [17,18,25], but is not available for
other quality efforts. Nevertheless, a positive attitude of healthcare
staff towards quality improvement initiatives is a key factor for
their successful implementation [25,26] and agreement between
stakeholders is an essential part for broadly supported policy
reforms.

The aim of this study was to quantify healthcare workers’,
policymakers’ and patient representatives’ preferences for various
characteristics of future quality of care initiatives on policy (macro)
and hospital management (micro) level in Flanders, Belgium. For
this purpose, we used a discrete choice experiment (DCE) which
is extensively used in medical and health services literature [27-
30] but, to the best of our knowledge, has not yet been applied to
elicit preferences for general quality of care policy questions.

2. Materials and methods
2.1. Setting

In Flanders, the northern region of Belgium with 6.6 million in-
habitants, the regional government introduced a ‘Quality of care
triad’ in 2009, consisting of voluntary participation in hospital-
wide external accreditation, mandatory government inspections
and public reporting of quality indicators. A full overview of the
Flemish quality of care approach is provided by Van Wilder et al.
[31]. Recently, some Flemish hospitals have withdrawn from exter-
nal accreditation and started thinking about a new approach for
future quality of care processes, with involvement of their health-
care workers. The hospital umbrella organization (Zorgnet-Icuro)
and the government intend to start negotiations on new quality
policy reforms based on evidence-based research and involvement
of all relevant stakeholders.

2.2. DCE

A DCE is a stated choice exercise that can quantitatively as-
sess people’s choices in different scenarios [32-36]. Unlike rank-
ing or rating methods, DCEs force respondents to make trade-offs,
thereby providing insight into the relative importance of the ques-
tioned attributes (characteristics of the quality initiatives in this
case). A DCE has theoretical grounds in the random utility the-
ory and can establish preferences in controlled experimental con-
ditions through responses to realistic and hypothetical screening
scenarios, composed of their characteristics (attributes) which are
specified by variants of those attributes (levels). A DCE is con-
structed by systematically varying attribute levels to generate a
set of screening modalities. In each choice task, respondents will
choose their most favorable scenario between a number of com-
peting scenarios. By changing the attribute levels repeatedly, pref-
erences for different attributes and levels can be estimated [37].
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2.3. Selection of attributes and levels

We selected the attributes and levels by applying an extensive
framework [37,38] for the development of a DCE. We started with
a literature review including policy reports and peer reviewed arti-
cles published between 2000 and 2020 concerning quality of care
guided by the Donabedian framework [6,39-44]. Interviews with
12 experts from various international institutes (ISQUA, OECD, IHI
2x, EHMA, NIVEL) and countries (USA, Sweden, Denmark, Italy,
Australia, Netherlands) were performed to identify facilitators and
barriers in the current Flemish model for hospital quality of care
and give recommendations for future policy plans. This led to the
development of five individual DCE experiments on the following
topics: quality control, quality improvement, inspection, patient in-
cidents, and transparency of results. Feedback on attributes and at-
tribute levels was given by a stakeholder group (n = 33) consisting
of patient representatives, quality managers, government represen-
tatives, physicians, hospital board members and medical directors.
Based on this feedback, a group of five quality experts from our
research group narrowed down the list of attributes and levels. Ac-
cording to good practices for DCE research [45,46], the final num-
ber of attributes per DCE ranged from three to five and the number
of levels per attribute from two to four and most of the attribute
levels were nominal variables (Table 1). A pilot test of the DCE was
performed among 10 randomly invited persons (nurses, doctors,
patients and quality experts) resulting in some minor adaptations
to exclude unrealistic attribute-level combinations that could dis-
courage respondents

2.4. Experimental design of the choice sets

We used Sawtooth Software (Lighthouse Studio V.9.9.1) to cre-
ate the 5 DCEs, using the balanced level overlap method and Dp-
optimal procedures to maximize statistical efficiency [47]. For each
DCE, 300 survey versions were automatically made with the num-
ber of random choice tasks per DCE ranging from 5 to 10. For
each choice task, the respondent was asked to choose one sit-
uation out of four alternatives (exemplified in supplemental fig-
ure 1). The estimated minimum sample size required to achieve
an acceptable level of statistical precision was 300 respondents
[48-50].

2.5. Survey administration

Hospital board members, clinicians (physicians and nurses),
staff members and supervisors, policymakers and patients (staff
members of the Flemish Patient Association (VPP)) were invited to
participate in the online survey. The survey was disseminated with
a general link by the hospital umbrella organization Zorgnet-Icuro,
the Flemish hospital network KU Leuven (VznkulL), and the Leuven
Institute for Healthcare Policy (LIHP). The survey was available for
respondents between July 16 and September 3 2020,. The survey
also included questions on sociodemographics (profession, working
experience, region of working place, type of hospital...). All respon-
dents read the project information and provided online consent
to take part before starting the online survey. A multistakeholder
steering committee was brought together to give feedback and dis-
cuss the results of the survey and analyses in February 2021. This
steering committee existed of 33 representatives of the umbrella
hospital organization (Zorgnet-Icuro), the government, patient or-
ganizations, physicians, hospital board members, quality managers
and medical directors. Subsequent negotiations with the govern-
ment to shape and re-calibrate the current Flemish quality of care
policy took place based on the results of this DCE.
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Table 1
Attributes and levels of the 5 discrete choice experiments.
DCE topic Attribute Level
Quality control Control by Hospital itself

Announced control

Control at the level of

Transparency results

Improvement trajectory based on

Quality improvement

Coordination of initiatives by

Financial incentive for quality

Quality education

Comparison of quality results

Inspection

Wellbeing of employees is surveyed by

The government inspects basic conditions, organization and results

Patient incidents Reporting of severe incidents
Detection

Reported to

Numbers of incident reports
Transparency What to report

Collection of data

Public reporting of quality indicators

Patient complaints are followed by an action plan by

The government

Independent national/Flemish organization
Independent international organization
Yes

No

Department

Care trajectory

Hospital

Loco-regional hospital network

Only internally in the hospital and/or network
Public website

External audit results

Complaints

Internal quality measurements
Loco-regional hospital network

Individual hospital

Discipline-specific scientific organization
At hospital level

At individual caregiver level

No financial compensation

Mandatory for all hospital employees

Not mandatory for all hospital employees
Only for hospital quality staff

Between nationally comparable hospitals
Between internationally comparable hospitals
Between all hospitals

The government

The individual hospital

The government

The individual hospital

Of the hospital as a whole

Of certain care trajectories within the hospital
Mandatory

Not mandatory

Through personal reporting by employees
Through validated tools

The hospital internally

A central agency or government

Publicly available each year

Only available for the individual hospital
Hospital-wide indicators (e.g. mortality, readmissions...)
Disease-specific indicators

At individual patient level

At department level

At hospital level

At individual caregiver level

At department level

At hospital level

2.6. Model estimation

The DCE results were analysed through the Hierarchical
Bayesian (HB) method for choice-based conjoint analysis in Saw-
tooth software [51], using the default settings and including pro-
fession as a covariate. At the lower level of the two-level HB model,
the coefficients of individual respondents are estimated through
multinomial logit, and at the upper level information among re-
spondents is shared through multivariate normal methods. Param-
eters are estimated using the Metropolis-Hasting algorithm, a type
of Markov chain Monte Carlo iterative procedure. Results are pre-
sented as the mean zero-centered part-worth utilities across re-
spondents and can be interpreted as the attractiveness of each
level within the attribute [4G]. We also estimated the mean impor-
tance of attributes across respondents, reflecting the effect (impor-
tance) of the attribute in the choice decision. In a secondary analy-
sis, we obtained mean part-worth utilities and importance by pro-
fession groups. In sensitivity analyses, we assessed robustness of
results by excluding fast respondents, and by restricting the analy-
ses to those that completed the five DCEs. A respondent was con-

sidered as fast when his/her total survey time up to the last page
completed was lower than the 10th percentile of the cumulative
time distribution up to that page.

3. Results
3.1. Sample

After dissemination, 601 surveys were returned, of which 20
were excluded because they could not be categorized within an
established professional group. A total of 131 respondents filled
in the demographic questions but did not complete any choice
task, resulting in a final sample size of 450. Of these respondents,
15 (3.3%) were government officials, 72 (16%) were hospital board
members, 187 (41.6%) were staff members and supervisors, 165
(36.7%) were clinicians and 11 (2.4%) were staff members of the
Flemish Patient Association (hereafter referred to as patient repre-
sentatives). Almost half (45.1%) of the respondents had more than
10 years of working experience in their current job, whereas the
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Table 2
Sociodemographic characteristics of respondents (N = 450).

Characteristics Number (%)

Profession

Government officials 15 (3.3)
Hospital board members 72 (16)
Staff members and supervisors 187 (41.6)
Clinicians 165 (36.7)
Patient representatives 11 (2.4)
Working experience in current job

<5 years 137 (30.4)
5-10 years 110 (24.4)
>10 years 203 (45.1)
Region of working place

Flemish-Brabant 108 (24)
Antwerp 92 (20.4)
East-Flanders 76 (16.9)
West-Flanders 83 (18.4)
Limburg 54 (12)
Brussels 34 (7.6)
Wallonia 0 (0)
Netherlands 3(0.7)
Type of hospital

University hospital 106 (26.4)
Regional hospital 296 (73.6)
Number of recognized beds in hospital

<500 beds 145 (35.5)
500-1000 beds 134 (32.8)
>1000 beds 121 (29.6)
I don’t know 9 (2.2)
Accredited hospital*

Yes, by JCI 222 (55.2)
Yes, by NIAZ 164 (40.8)
No 14 (3.5)

I Don’t know 2 (0.5)
Times accredited

1x 224 (58)
2x 61 (15.8)
More than 2x 87 (22.5)
I don’t know 14 (3.6)

* Only applicable for n = 402.
** Only applicable for n = 409.
*+ Only applicable for n = 386.

other half had less than 5 years (30.4%) or 5 to 10 years (24.4%) of
working experience (Table 2).

3.2. Main analysis

DCE-specific analyses included all respondents that completed
that DCE, i.e. 450 (quality control), 379 (quality improvement), 362
(inspection), 358 (patient incidents), and 356 (transparency) re-
spondents respectively.

Fig. 1 panels A to E show the estimated importance and part-
worth utilities for the five DCEs. Attributes are ordered by descend-
ing importance and levels by descending part-worth utility. In the
quality control DCE (panel A), “control by” was the attribute with
the greatest relative importance on respondents’ choices (36.6%),
followed by “improvement trajectories based on” (24.7%). Of the
levels, control by “an independent national/Flemish organization”
had the highest (positive) attractiveness (most preferred) and con-
trol by “the hospital itself” the lowest (negative) attractiveness
(least preferred). Improvement trajectories based on “internal qual-
ity measurements” and “external audit results” were approximately
equally preferred (overlapping confidence intervals) and were more
attractive than improvement trajectories based on “complaints”.
Relative importance of the other 3 attributes were lower (<15%).
Control at the level of the “hospital” was most preferred and at
the level of the “department” least preferred, whereas respondents
did not seem to have distinct preferences for the remaining two
attribute levels (part-worth utilities not significantly different from
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zero). “Unannounced quality control” and “transparency of quality
control results on a public website” scored better than “announced
control” and “transparency limited to hospital- or network-level”,
respectively.

The same visualizations are made for the other DCE topics as
shown in panel B to E. Coordination of quality improvement ini-
tiatives by “a loco-regional hospital network” was preferred over
“discipline specific scientific organizations” or “individual hospi-
tals” and education in quality of care was chosen to be “mandatory
for all hospital employees” (panel B). Patients’ complaints should
be followed by an action plan “by the individual hospital” rather
than “by the government” amongst most of the respondents. There
was no distinct preference for one of the levels of the attribute
“government inspects structure indicators” (“of the hospital as a
whole” versus “certain care trajectories within the hospital”) as
seen in panel C. Reporting of severe patient incidents is chosen to
be “mandatory” (attribute importance of 40.8%). Other attributes
were less important (24.6%, 19.1%, 15.5%) and preferences for their
levels is shown in panel D. Finally, as seen in panel E, “public
reporting of quality indicators” was the most important attribute
(53%) with highest preference for “reporting at hospital level”. If
asked about “what to report”, respondents preferred “disease spe-
cific indicators” and collection of data at “department level”.

3.3. Secondary and sensitivity analyses

Results by profession are presented in supplemental figure 2
panels A to E. Relative importance and part-worth utilities were
quite similar between groups, except for some differences observed
for patient representatives and government officials.

Results from sensitivity analyses (excluding fast respondents
and excluding those that did not complete all five DCEs) were sim-
ilar to those from the main analysis (supplemental figures 3A-E).

4. Discussion

This study provides a novel approach for policy setting in
healthcare quality reforms. It is the first attempt to include stake-
holders’ views by the use of discrete choice experiments for dif-
ferent quality of care topics. The importance of involvement of
stakeholders in policy setting discussions in our hospitals has been
highlighted for years [4,52,53]. The results of this research show
a preference (high part-worth utilities within attributes) of par-
ticipants towards quality control by an independent national or-
ganization rather than international organizations or the govern-
ment itself. This trend is also seen in other countries as more
and more hospitals withdraw from international accreditation sys-
tems [24,31,54]. Hospital employees, for example, have raised the
concern that standards of international accreditation organizations
are not always appropriate for specific local circumstances and
they feel disconnected with this imposed control mechanism. The
paucity of high-quality controlled evaluations of external inspec-
tion systems, the need for more explicit values and customer adap-
tations but also the heavy bureaucracy are seen as extra reasons
for this trend of withdrawal [4,55].

Quality improvement initiatives on regional hospital network
level are preferred by respondents in our sample. Although quality
improvement initiatives on more local level, like clinical pathways
[56,57], are standard practice, a recent policy reform in Flanders in-
stalled different hospital networks whereby hospitals will need to
work together to centralize certain pathologies and supporting ser-
vices like the hospital pharmacy and laboratory. This could be the
reason that respondents in this sample tend more towards quality
improvement on network level rather than to keep it on individual
hospital level.
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Fig. 1. A-E: Estimated importances and part-worth utilities for the five DCEs. Attributes are ordered by descending importance and levels by descending part-worth utility.

The other discrete choice experiments are in line with inter-
national trends as we see that reporting of patient incidents is
already mandatory in many countries [58-60]. Until now, in the
Flemish healthcare setting, incident reporting is not yet manda-
tory and these results urge policymakers to rethink this choice.
The public transparency of quality indicators on hospital level is
also key for a healthcare quality policy as it stimulates quality im-
provement activities and alters hospital selection by the patient
[31,61]. Government agencies, including the Agency for Healthcare
Research and Quality (AHRQ) and the Institute of Medicine (IOM),
and the European ExPeRT program have emphasized that public
availability of hospital quality information is integral to a long-
term strategy to improve healthcare for patients [2,62,63]. Public
reporting of data on quality of healthcare in Flanders currently en-
compasses the publication of hospital-level process and outcome

indicators by a governmental agency. Results of our study indi-
cate a positive attitude towards more detailed reporting of disease-
specific quality indicators collected at department level. On the
other hand, respondents showed a strong preference for reporting
at hospital or department level instead of at individual caregiver
level, which may be linked to the expected risk-averse behavior
or other issues associated with physician-level reporting [64,65].
Although globally, questions are raised about the effectiveness of
public reporting on patient outcomes [66,67], the importance to
incorporate this in future policy is well demonstrated in this DCE.
Finally, patient complaints are an important topic for hospitals be-
cause it provides areas of concern and a basis for quality im-
provement projects. Our DCE shows that respondents prefer to link
these complaints to action plans by an individual hospital which
corresponds with trends seen internationally [68,69].
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Fig. 1. Continued

Overall, the results of these DCE topics provides the basis for
policy reforms in a local Flemish context. As many of the respon-
dents’ preferences in these topics are also seen internationally,
the convergence of quality improvement programs is possible as
was also emphasized as a working point by the European ExPeRT
project. It is the duty of policymakers to consider the input they
receive of different sources for their policy choices. An extensive
discrete choice experiment can be one of the ways to use the voice
of stakeholders for new frameworks, but just as important are in-
ternational trends and good practices as demonstrated above. This
research does not aim to give an exhaustive list of mandatory pol-
icy reforms but rather presents a good basis for future discussions.
Different quality ideas in our DCE that are not yet implemented
in Flanders (like mandatory reporting of severe patient incidents
and hospital-wide action plans following patient complaints) sug-
gest that participants are open to new quality of care initiatives.

It is therefore recommendable to use their voice and enthusiasm
for the construction of a new quality of care model in Flanders.
Although, to our knowledge, multi-criteria decision tools have not
yet been applied in the context of quality of care policy, they have
proven to be useful for eliciting preferences in health services uti-
lization [70-74] and DCEs are increasingly used in priority setting
for medical interventions and clinical issues. Rational approaches
to guide decisions are desirable and a more formalized and ex-
plicit way to include different views may improve the policy pro-
cess [75,76]. DCEs can be one of the methods to meet these de-
mands for healthcare policy settings. Although the scenarios used
in the DCEs are hypothetical, they are effective in approximating
real-world decisions rather than just ranking or rating single char-
acteristics [77]. Despite the time-consuming and cognitively chal-
lenging aspect to DCEs, a commendable number of respondents
(N = 356) completed the entire survey, possibly indicating the im-
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Fig. 1. Continued

portance they attach to the research questions. The settings of the
DCEs were built around a current Flemish quality of care approach
but can be easily adapted for other international contexts. This can
help to shape systems to local situations and aid governments to
implement specific quality of care reforms and frameworks.

This study has a number of limitations. First, the generalizabil-
ity of profession-specific results can be questioned due to the low
number of respondents in some groups (patient and governmen-
tal representatives). Nevertheless, the numbers for clinicians, staff
members and hospital board members were high and the use of
a DCE to hear their voices is on itself already a very useful ini-
tiative. We therefore did not go deeper into the profession-specific
results in this paper. Second, the time burden and cognitive chal-
lenge associated with filling in five DCE exercises could be a limita-
tion for consistency of our results. Yet, sensitivity analyses showed
good internal validity of the DCEs and 356 respondents completed
the whole questionnaire till the end. Third, this study design em-
ployed a main-effects model, the most commonly used approach
in healthcare-related DCEs [34], which assumes the absence of at-
tribute interactions [78]. Although this study was pilot tested to
identify and remove attributes that were seen as highly correlated,
the possibility of bias introduced by correlation between these at-
tributes cannot be excluded. Lastly, although this study is built
around five separate DCE scenarios, its aim is to give a multi-topic
approach for policymakers to make supported decisions in their
policy plans. We are aware that the relative (perceived) impor-
tance of each DCE topic itself is not assessed, as this is inevitable
in the design of this study. We could impossibly make a DCE de-
sign concerning all five topics at once, because this would lead to
an uncountable number of attribute-level combinations and anal-
yses would not be possible. Nevertheless, each DCE topic on itself
provides useful information for policymakers and governments to
start their process of policy reforms.

5. Conclusion

The choice for future quality of care initiatives is an important
challenge to tackle and policymakers should consider stakehold-
ers’ preferences to ensure support in the field. This research at-
tempted to provide a better understanding of healthcare workers’,

government officials’ and patient representatives’ perspectives to-
wards future quality of care policy by the use of DCEs in a Flemish
context. Among these stakeholders, future policy reforms should
focus on quality control by an independent national organization
and coordination of quality initiatives on hospital network level.
Patient complaints should be followed by an action plan by an
individual hospital and reporting of incidents should be manda-
tory. This study also showed that public reporting of quality indi-
cators at individual caregiver level is not preferred among health-
care workers. DCEs can be a promising instrument for assessing
attitudes towards various aspects of quality of care and they can
serve as an intermediary step in creating new policy reforms. Pol-
icymakers will need to continue discussions with relevant stake-
holders and make further choices based on their opinions, interna-
tional good practices and proven evidence of new quality of care
models.
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