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Aims A group of heart centres in the Netherlands have been at the forefront internationally to implement the principles of
value-based healthcare. This study aims to give an up-to-date assessment of outcome-based quality improvement in
2020 at a national level in Dutch heart care.
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Methods and
results

Physicians and healthcare professionals for each participating hospital filled out a questionnaire with 26 detailed ques-
tions on quality improvement and organization of care. In total, 20 hospitals participated; 11 heart centres with thoracic
surgery and 9 without thoracic surgery. Results show that outcome reports are actively used within the heart centres
to support quality improvement initiatives. In 50% of the centres, apart from physicians, also nurses and hospital man-
agement are involved. For 60% of the heart centres, outcome measurement is embedded in strategy and annual plans.
The stage of development of supporting IT infrastructure (outcome measurement in the Electronic Health Record and
dashboards) is very diverse. A wide range of different learning strategies supports outcome-based quality improvement.
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Conclusion Health outcomes have become a relevant element in quality improvement and organization of Dutch heart centres.
Earlier research shows that in 2012–2016 heart centres focused mainly on measuring outcomes. Now in 2020, heart
centres are more able to actually use the acquired insights based on these measurements to initiate improvement
projects. The diversity in how this is done indicates that this field is still strongly developing and shows potential for
heart centres to share best practices in the implementation of value-based healthcare.
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Graphical Abstract The 2020 national-level assessment of Dutch heart care on the 11 steps of the Health Outcomes Management
Evaluation model (Steps I-IV of the Outcome-based improvement cycle and Steps 1-7 of the Organizational Context).
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Introduction
Worldwide, professionals working in the healthcare sector are try-
ing to accomplish a transition of their national healthcare systems
from volume-based to value-based. Most active in this field are the
USA and countries in Western Europe.1 A central role is played by
‘value-based healthcare (VBHC)’ as defined by Porter and Teisberg.
They defined value as a set of outcomes, for specific medical con-
ditions over the full care delivery chain with respect to the costs
of care delivery.2,3 Recent publications show that different perspec-
tives exist on VBHC. Within the USA, the ‘payment perspective’
is dominant, focusing on moving from fee-for-service to forms of
value-based payment. Within Europe, the ‘quality improvement per-
spective’ is dominant.4 In European countries, the focus is on the use
of outcomes to support quality improvement, the use of outcomes
to support shared decision-making, integrating care across facilities
in networks, and setting up multidisciplinary teams or Integrated
Practice Units for specific medical conditions. It should be noted,
that even within European countries, different perspectives exist on
VBHC.5

However, independent of these different perspectives, measuring
and improving outcomes is widely considered a sine qua non for the
implementation of VBHC.6 This requires selecting those outcomes
that truly matter to patients and providing clear definitions for these
outcomes. For this purpose, standard sets of outcomes have been
developed for many medical conditions since the introduction of
VBHC in 2006. One of the main organizations developing standard
sets specifically to support VBHC is the International Consortium
for Health Outcomes Measurement (ICHOM).
The Netherlands is at the forefront of the implementation of

VBHC.1 For example, the Netherlands has been leading several of
the initiatives to develop standard sets of outcome measures to

..............................................................................................

complement and accelerate the efforts of ICHOM.7–11 Within the
Netherlands, heart care has been leading this change since 2010.12

Standard sets of outcomes have been developed for the main heart
conditions, and are being measured and reported annually.13 The
standard set for Coronary Artery Disease (CAD) has been aligned
with the international standard set of ICHOM, showing feasibility
of measuring these sets and providing an international benchmark.7

Outcomes are registered within the Netherlands Heart Registra-
tion (NHR) in a joint effort between the national associations of
cardiologists and thoracic surgeons. The NHR covers all cardiac pro-
cedures performed across the Netherlands and about 80 000 pro-
cedures are registered per year. Baseline, procedural and outcome
data within the NHR is over 98% complete for almost all interven-
tions. Apart from collecting and reporting outcome data, for 25 out
of 30 heart centres the patient-relevant outcomes are publically re-
ported. In addition, the NHR facilitates registration committees in
which physicians from the participating hospitals discuss outcomes
and processes of healthcare delivery. In this manner, a learning plat-
form is created that actively supports best practices in care delivery
to be identified and shared among heart centres.12,14 For example,
a preincision safety check (Isala Safety Check) was implemented in
other heart centres after the observation of risk-adjusted reduced
mortality within one centre.15

Measuring outcomes is the first step in the transition toward
VBHC. To effectively support outcome-based quality improvement,
outcome measurement needs to be implemented within quality
improvement cycles in the hospitals.16 However, it has been shown
that the use of outcome measures from clinical registries to imple-
ment and monitor quality improvement initiatives remains limited.17

Earlier research among a selection of six large Dutch heart centres
shows that in 2016 outcome measurements played a limited
role to support quality improvement in these centres, even though
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high-quality data on health outcomes were available for the majority
of cardiac diseases.18 Four barriers were identified that explained
this limited role: (1) insufficient data infrastructure, (2) lack of a
systematic approach to identifying and implementing improvement
initiatives, (3) governance and specifically the lack of formalization
of roles and responsibilities regarding outcome improvement, and
(4) the lack of the implementation of outcomes within the hospital
strategy, policy documents, and planning and control cycle.
Efforts to measure outcomes and implement VBHC have been

ongoing in Dutch heart care since this 2016 study. Outcome mea-
surement has gained in importance, due to a national-level agree-
ment between the Ministry of health welfare and sports, patient or-
ganizations, hospitals, and healthcare insurance companies to reach
reporting on outcomes for 50% of hospital care by 2022.19 In addi-
tion, the coverage, quality, and completeness of outcome reporting
in heart care further improved at a national level and more centres
joined specific VBHC projects of the NHR.
The aim of this research is to reevaluate at a larger (national) scale

the status of outcome-based quality improvement in Dutch heart
centres.

Methods
Outcome-based quality improvement was assessed using the same
framework as before and has been extensively described elsewhere.18

The framework is based on the Plan-Do-Study-Act (PDSA) model and
the 7S model of McKinsey. The original questionnaire in which aforemen-
tioned framework was incorporated consists of 42 detailed questions
divided over 11 (4 + 7) steps. The original questionnaire was evaluated
and shortened to 26 detailed questions (Table 1)], to increase partici-
pation rates and eliminate questions that turned out to be less relevant.
Hereafter, this framework consisting of 11 steps and related question-
naire is referred to as the Health Outcomes Management Evaluation
(HOME) model.

All 30 heart centres (16 with and 14 without thoracic surgery onsite)
in the Netherlands were invited in October 2019 to fill out the ques-
tionnaire. The questionnaire was sent to the NHR related project leader
within each centre using an online survey tool. Project leaders were
asked to fill out the questionnaire together with healthcare professionals
working within each centre. The data underlying this article are available
in the article.

Results
Twenty-one of all 30 heart centres in the Netherlands participated
in the study and filled out the questionnaire between October 2019
and March 2020. Of the total group that participated, 11 heart
centres with thoracic surgery and 9 heart centres without thoracic
surgery were included.
The results are described for each of the 11 steps of the HOME

model. Detailed answers to each of the 26 questions are provided
in Table 1.

Outcome-based improvement cycle
1. Monitoring outcomes. Quality dashboards and health outcomes

are discussed on a monthly basis or more frequently in one-

........................................................................................................................................................................

third of the heart centres, 70% use quality dashboards. In half of
the heart centres, a multidisciplinary setting is created to discuss
outcomes. For approximately half of the heart centres (45%),
more than 50% of the physicians know or discuss the health
outcomes. Management is involved when health outcomes are
discussed, in half of the heart centres.

2. Identification of improvement potential. All heart centres use out-
come reports (such as national benchmarks on health outcomes)
for identification of improvement initiatives. The most common
use of outcome reports is to identify clinically relevant insights
as a starting point for improvement (for instance a negative
trend in the data or performance of subgroups within the pa-
tient population). About one-third (35%) of the heart centres
has set targets on one or more outcome measures. This percent-
age seems slightly higher for centres with thoracic surgery (45%)
compared to heart centres without thoracic surgery (22%).

3. Selection of improvement initiatives. Within the majority of heart
centres monitoring of outcomes resulted in one or more addi-
tional data analyses and one or more improvement initiatives in
the past 2 years (80% and 75%, respectively). Two or more ad-
ditional analyses were performed in 45% of the heart centres,
and for 20% of the heart centres 4 or more improvement initia-
tives were initiated. A wide range of different learning strategies
supports outcome-based quality improvement. Sharing of best
practices and process analysis were reportedly the most often
used learning strategies (67% and 60%, respectively), while anal-
ysis of inter-physician variability was the least reported learning
strategy (7%).

4. Implementation of improvement initiatives. The majority of the
heart centres monitor the implementation of improvement ini-
tiatives and monitor the effect of the improvement initiatives
(75% and 80%, respectively).

Organizational context
1. Strategy. For most heart centres (60%), outcome measurement

is embedded in annual plans or long-term strategy. However,
on average 40% of the heart centres report that they are still
mainly focusing on registering outcome measures. Specifically,
heart centres without thoracic surgery (56%).

2. Governance. Approximately half of the heart centres have a mul-
tidisciplinary meeting to discuss outcomes. For those heart cen-
tres that involve other professionals, there is a wide variety in
who is involved. A relatively strong involvement is seen of depart-
ment management and data managers. Only one centre involves
patients or patient representatives in the discussion of outcomes
and four centres involve nurses. Also, only one centre involves
general practitioners and none involve physicians from referring
hospitals in the discussion of outcomes. About half (55%) of the
heart centres discuss outcomes or initiate improvement initia-
tives in collaboration with partner care providers in the care
chain.

3. Culture. All heart centres report a reasonable or large involve-
ment of physicians in their centre in the measurement and im-
provement of outcome measures. The reported level of trust
to openly discuss outcomes within and between specialties are
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Table 1 Results of the questionnaire used to assess the status of outcome-based quality improvement in heart
centres in the Netherlands

Heart centres
with thoracic

surgery

Heart centres
without thoracic

surgery Total

No. Questions Answer options N = 11 N = 9 N = 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1. Monitoring outcomes
1 How frequent are health outcomes

measured and discussed within the
heart centre? (for one or more
medical conditions)

Not 0% 0% 0%
Less than once a year 0% 0% 0%
Once a year 0% 11% 5%
Between once a year and
quarterly

0% 22% 10%

Quarterly 18% 33% 25%
Between quarterly and
monthly

46% 0% 25%

Monthly 18% 22% 20%
More often than monthly 18% 11% 15%

2 Which specialties are involved in the
periodic measurement and
discussions of health outcomes (in
joint or separate meetings). More
than one answer possible

Cardiology 100% 100% 100%
Thoracic surgery 100% n.a. 100%
Anesthesiology 55% n.a. 50%
Multidisciplinary team 82% 22% 52%
Management 55% 89% 67%
These meetings do not take
place

0% 0% 0%

3 How many physicians take active
knowledge of the health outcomes
of your hospital (for instance
through meetings in which the
annually reported outcomes are
discussed)?

0% 0% 0% 0%
1–25% 36% 33% 35%
25–50% 18% 22% 20%
50–75% 9% 22% 15%
>75% 36% 22% 30%

4 At what level within the organization
and/or care chain are health
outcomes discussed? (more than
one answer possible)

Not 0% 0% 0
Among physicians (doctor’s
units, departments)

100% 100% 100%

Support staff 82% 0% 45%
Multidisciplinary 73% 22% 50%
Patients 9% 11% 10%
Nursing ward 18% 22% 20%
Hospital management 45% 67% 55%
Medical board 9% 33% 20%
Board of directors 45% 44% 45%
General practitioner 9% 11% 10%
Referring hospitals 45% 11% 30%

5 Are quality dashboards (or other
tools) used to monitor outcomes
of heart care?

No 18% 44% 30%
Yes 82% 56% 70%

2. Identification improvement potential
6 When do outcome reports (such as

national benchmarks) lead to
improvement initiatives within your
hospital? (more than one answer
possible)

Never 0% 0% 0%
Only when the hospital is
performing significantly
worse than the average of
other hospitals

64% 44% 55%
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Table 1 Continued

Heart centres
with thoracic

surgery

Heart centres
without thoracic

surgery Total

No. Questions Answer options N = 11 N = 9 N = 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

When the report leads to
clinically relevant insights
that can be starting point
for improvements (for
instance a negative trend in
the data or performance of
subgroups within the
patient population)

91% 89% 90%

When one or more (other)
hospitals are performing
significantly better than
average

64% 33% 50%

Other (please specify) 18% 0% 10%

7 Does the heart centre look at trends
in the data on health outcomes
periodically (based on all available
tables, figures, etc.)?

No 0% 0% 0%
No, only the comparison
between centres is looked
at (using funnel plots)

9% 0% 5%

Partially, the comparison
between centre and
dependencies of outcomes
on risk factors is looked at

55% 33% 45%

Yes, all figures and tables
available are looked at

36% 67% 50%

8 Have targets been set for all outcome
measures provided in outcome
reports (e.g. 30-day mortality
< 0.5%)?

No 55% 78% 65%
Yes, for one or some
outcome measures for all
heart care provided by the
heart centre

18% 0% 10%

Yes, for one or some
outcome measures for
each of the medical
conditions for which
outcomes are available (e.g.
coronary artery disease,
atrial fibrillation)

27% 11% 20%

Yes, for all outcome measures 0% 11% 5%

3. Selection improvement initiatives
9 Have additional data analyses been

performed in 2018 or 2019 based
on the outcome reports? (aiming
to better understand results and
possibly to suggest improvement
initiatives)

None 9% 33% 20%
1 0% 22% 10%
2–4 55% 33% 45%
5 or more 36% 11% 25%

10 How many improvement initiatives
have monitoring of outcomes
resulted in, in 2018 and 2019 (e.g.
NHR report, internal quality
dashboards, etc.)?

None 18% 33% 25%
1 18% 33% 25%
2–3 46% 11% 30%
4 or more 18% 22% 20%
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Table 1 Continued

Heart centres
with thoracic

surgery

Heart centres
without thoracic

surgery Total

No. Questions Answer options N = 11 N = 9 N = 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

11 Which learning strategies are used to
initiate improvement initiatives?*
(more than one answers possible)

None 0% 0% 0%
Best practice 67% 67% 67%
Process analysis 67% 50% 60%
File review 56% 50% 53%
Scientific literature 67% 33% 53%
Guidelines 33% 17% 27%
(Ad-hoc) initiatives based on
clinical experience

44% 0% 27%

(Structural) learning
environment with other
hospitals

33% 0% 20%

Inter-physician variability 11% 0% 7%
Benchmarking 78% 17% 53%
Other (please specify) 22% 0% 13%

4. Implementation improvement initiatives
12 Is it standard practice to monitor the

implementation of improvement
initiatives? (e.g. do you check if
improvements are implemented
correctly and for all eligible
patients?)

No, never 0% 11% 5%
No, most of the time not 27% 11% 20%
Yes, most of the time 64% 56% 60%
Yes, always 9% 22% 15%

13 Is the effect of improvement
initiatives monitored? (impact on
outcomes or intermediate
outcomes)

No 9% 33% 20%
Yes, annually using the
outcome reports

36% 33% 35%

Yes, more often than annually,
during regular team
meetings.

55% 33% 45%

1. Strategy
14 To what extent is measuring and

improving outcomes using
outcome measures part of the
strategy and annual plans of the
heart centre?

The heart centre is now
mainly focusing on
registering outcome
measures.

27% 56% 40%

The heart centre has set clear
targets in the annual plan
(or annual plans of the
individual departments)
aiming to improve
outcomes of specific
patient groups.

46% 33% 40%

Performance on outcomes is
a central part of the
long-term strategy of the
heart centre. This results in
specific annual targets that
are monitored using
outcome measures.

27% 11% 20%

2. Governance (Structure)
15 Is there a multidisciplinary meeting of

the involved specialties in which
outcomes of care are discussed
(e.g. involving cardiology, thoracic
surgery, and anesthesiology for
coronary artery disease)?

No 18% 78% 45%
Yes 82% 22% 55%
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Table 1 Continued

Heart centres
with thoracic

surgery

Heart centres
without thoracic

surgery Total

No. Questions Answer options N = 11 N = 9 N = 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

16 Who are involved in the regular
meetings in which the outcomes of
care and improvement initiatives
are discussed?** (more than one
answer possible)

This does not take place 0% 0% 0%
Only physicians 100% 50% 91%
Nurses 33% 50% 36%
Team leaders 44% 50% 45%
Specialist nurses 33% 50% 36%
Physicians from referring hospitals 0% 0% 0%
General practitioners 0% 50% 9%
Data manager/Data analyst 67% 100% 73%
Department management 89% 100% 91%
Hospital management 22% 50% 27%
Patients or patient
representatives

11% 0% 9%

Support staff from the quality
department

67% 50% 64%

Other (please specify) 33% 0% 27%

17 Are outcomes discussed with and are
joint improvement initiatives
started with partners in the care
chain? (e.g. referring hospitals,
general practitioners)

No 46% 44% 45%

Yes 55% 56% 55%
3. Culture (Shared values)
18 What is the involvement of physicians

in the measurement and
improvement of outcome
measures?

No involvement 0% 0% 0%
Small. One physician has
responsibility for data delivery
to external stakeholders. Apart
from that no physicians are
involved.

0% 0% 0%

Reasonable. Some physicians are
involved.

64% 78% 70%

Large. There is a wide
involvement.

36% 22% 30%

Very large. All physicians are
involved.

0% 0% 0%

19 What level of trust exists within
specialties to discuss outcomes
openly (e.g. variance between
physicians)?

Poor 0% 0% 0%
Moderate 9% 11% 10%
Fair 27% 22% 25%
Good 36% 44% 40%
Very good 27% 22% 25%

20 What level of trust exists between
specialties to discuss outcomes
openly (e.g. between thoracic
surgery, cardiology, and
anesthesiology)?

Poor 0% 0% 0%
Moderate 9% 13% 11%
Fair 27% 25% 26%
Good 36% 50% 42%
Very good 27% 13% 21%

4. Leadership (Style)
21 How many physicians are

ambassadors of measuring and
using outcome measures? (i.e.
physicians with a leadership role to
stimulate development of the
hospital in this area and who are
able to get colleagues along)

None 9% 44% 25%
1 9% 0% 5%
2 9% 0% 5%
3 18% 22% 20%
More than 3 55% 33% 45%
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Table 1 Continued

Heart centres
with thoracic

surgery

Heart centres
without thoracic

surgery Total

No. Questions Answer options N = 11 N = 9 N = 20
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

22 At which level(s) in the organization
is initiative taken to realize an
outcome-based improvement cycle
within the heart centre? (more
than one answer possible)

Physicians 100% 89% 95%
Management of the department
or heart centre

73% 56% 65%

Hospital management 18% 56% 35%
Nurses 27% 11% 20%
Hospital quality department 55% 56% 55%
Board of directors 18% 22% 20%
Medical board 9% 11% 10%
Other (please specify) 18% 0% 10%

5. Infrastructure (Systems)
23 How is outcome data for external

reports collected (excluding
follow-up data)? Please select what
best matches the current situation.

Not 0% 0% 0%
Retrospectively by combing
several sources. Involving still a
lot of manual work

18% 44% 30%

Prospectively build in a separate
quality database

18% 11% 15%

Prospectively build in a separate
quality database and connected
to the EHR

27% 22% 25%

Prospectively build in the EHR 9% 22% 15%
Other (please specify) 27% 0% 15%

6. Staff
24 Who gets time to work on

realization of an outcome-based
improvement cycle? (more than
one answer possible)

Physicians (FTE) (average) 0.19 0.12 0.15
Quality managers (FTE) (average) 0.28 0.43 0.36
Internal advisors (FTE) (average) 0.50 0.02 0.20
Medical management (FTE)
(average)

0.17 0.25 0.21

Department management (FTE)
(average)

0.00 0.28 0.18

Others (FTE) (average) 1.20 0.36 0.68
7. Skills
25 Are there employees within the

hospital with the explicit task as
part of their job to work on the
realization of an outcome-based
quality improvement cycle (e.g.
manager value-based healthcare,
advisor)

Yes (FTE) 73% (3.00 FTE
average)

67% (1.27 FTE
average)

70% (2.26 FTE
average)

No 27% 33% 30%

26 How many physicians in the heart
centre have expertise and affinity
with data management and data
analysis?

0 9% 0% 5%
1 0% 33% 15%
2–3 55% 56% 55%
4–5 18% 0% 10%
More than 5 18% 11% 15%

EHR, Electronic Health Record; FTE, Full time equivalent ; n.a., Not applicable; 1 FTE in Dutch healthcare equals 36 h/wk.
Percentages might not add up to 100 due to rounding or in case of multiple choice.
*applicable if one or more improvement initiatives were initiated (question 10)–9 heart centres with thoracic surgery, 6 heart centres without thoracic surgery.
**applicable if regular meetings in which the outcomes of care and improvement initiatives are discussed are organised (question 15)–9 heart centres with thoracic surgery, 2
heart centres without thoracic surgery.
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approximately the same; good (40% and 42%, respectively) and
very good (25% and 20%, respectively).

4. Leadership. Heart centres with thoracic surgery reported almost
always (91%) the presence of ambassadors (i.e. physicians with
a leadership role to stimulate development of the hospital in
outcome-based quality improvement and who are able to get
colleagues along). For heart centres without thoracic surgery,
strong medical leadership was either, strongly present with 3 or
more (55%), or completely absent (44%). Initiative to set up an
outcome-based quality improvement cycle within the heart cen-
tre is mostly taken by physicians, hospital quality departments or
management of the department, or heart centre.

5. Infrastructure. The stage of development of supporting IT infras-
tructure [data collection in the Electronic Health Record (EHR)
and dashboards] is very diverse. In 40% of the heart centres, out-
come data for external reports are prospectively collected in or
connected to the EHR. Other hospitals collect data manually or
combine several data sources, and use databases separated from
the EHR for quality measurement.

6. Staff. A wide variety of personnel is involved in setting up an
outcome-based quality improvement cycle; physicians, manage-
ment, and advisors. On average, each of these types of profes-
sionals has between 1 and 2 days a week available for this task.
Predominantly quality managers and internal advisors (for heart
centres with thoracic surgery) are mentioned as an important
resource to realize outcome-based quality improvement cycles.

7. Skills. Over two-third of the heart centres reported that there
are employees within their centre with the explicit task, as
part of their job, to work on realization of an outcome-based
quality improvement cycle. On average 2 FTE is available for
this task. Almost all heart centres stated to have access to
data analysts and/or epidemiologists to extract and analyse out-
come data. In most heart centres (80%), two or more physi-
cians have expertise and affinity with data-management and
data-analysis.

Discussion
A status quo of implementation of health outcomes in Dutch heart
centres to support quality improvement has been presented. The
study shows that outcome measurement is actively used by the ma-
jority of the heart centres to support quality improvement and that
outcome measurement is embedded within the organization. At the
same time large differences between heart centres are present in all
elements of the HOME model; both in the four steps of the qual-
ity improvement cycle and in the seven elements of outcome-based
organization.
Among the total group of heart centres, experience exists with

each of the four steps of the improvement cycle. However, 40% is
mainly focusing on data collection and there are still quite some hos-
pitals (25%) for which over 2 years’ time outcome reports did not
lead to any improvement initiative. There can be several reasons for
this. From the current study it is not possible to judge if this is: (1)
caused by the hospital performance (all outcomes are considered to
be good enough, i.e. no reason to improve), or (2) too little effort
was put in identifying improvement potential and improvement ini-

........................................................................................................................................................................

tiatives, or (3) improvement potential was identified, but underlying
causes or improvement initiatives were not found. The interviews in
the earlier study suggest that a combination of these three reasons
is likely.18

Hospitals are investing in outcome-based quality improvement
on each of the seven elements of outcome-based organization. A
valuable insight is that outcome-based quality improvement is still
mainly an effort of physicians. Even though physicians discuss out-
comes multidisciplinary, it is striking to see that nurses and patients
are hardly involved at all. This might reflect the fact that general
standard sets of outcome measures do not include clinical outcome
measures and relevant outcome measures closer to the work of
nurses, such as delirium, falls, incidents, and malnutrition. Even so,
including nurses and patients in the discussions of outcomes and
improvement initiatives could be an obvious next step for all heart
centres, in line with the concept of integrated practice units within
VBHC.20

A variety of approaches is used in the heart centres to discuss
outcomes and use insights to improve value for patients. However,
the optimal organizational model to effectively improve outcomes is
still unknown. Because information about the impact of the improve-
ment initiatives on clinical outcomes is still lacking, the added value of
the different approaches applied by the heart centres cannot yet be
established. Also, in literature no best practices have been described.
Within heart centres different patient groups are served by subspe-
cialized teams. It is unclear if different teams should use different
strategies, for instance because cardiothoracic surgeons work more
often in a multidisciplinary setting compared to electrophysiologists.
Although earlier research has indicated that inter-physician variation
can have significant impact on quality of healthcare delivery, inter-
physician variability was the least reported learning strategy.21 Using
this learning strategy as a standard part of outcome-based quality
improvement might be an important next step for heart centres in
the Netherlands.
The survey shows the relevance of a multicentre or national

quality registry. First, because of the relatively high percentage of
heart centres that report that they initiate improvement actions
when outcomes appear to be worse than outcomes of peers in
the benchmark. Secondly, many hospitals use dashboards to mon-
itor outcomes. A national quality registry can develop and provide
these dashboards online in an efficient manner and using nationwide
trends as the benchmark. Lastly, a national registry can assist heart
centres in collecting high-quality data, for instance by performing
audits and applying a data-quality control system with data-quality
checks in the process of submitting data from the heart centres to
the registry. High-quality data is of utmost importance when using
real-world data to improve quality in healthcare.
The NHR is primarily set up to provide good data to support

quality improvement by healthcare professionals. Mandated physi-
cians from the participating hospitals are united in registration com-
mittees. They construct standard sets of patient-relevant outcome
measures, process variables, and patient characteristics. Also, an en-
vironment to learn and share is created as in these committees
physicians monitor outcomes and share hypotheses and good prac-
tices. However, the strong efforts in combination with the diversity
in how outcomes are used within heart centres suggest that identi-
fying and sharing best practices in the implementation of VBHC and
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specifically the implementation of outcomes within hospital quality
management requires attention as well.
In the national benchmarks in the Netherlands, for several out-

comes little variance is observed between heart centres. Although
little variance is observed, measuring these outcomes is still rele-
vant from a perspective of quality and safety monitoring. Given the
criteria used by the heart centres to initiate quality improvement
projects, little variation in outcomes will result in few improvement
projects. Over time, it is to be expected that the quality registries
will be expanded with new, additional indicators. As variance be-
tween heart centres might be shown in these indicators, the search
for a solid organization and infrastructure for quality improvement
remains relevant.
It is not possible to quantitatively compare the results on each

of the questions in the questionnaire of the current study with the
results of the 2016–17 study. The number and type of hospitals are
different and not all hospitals from the previous study participated
in the current study. However, an indication can be given of the
overall difference. The 6 hospitals that participated in the 2016–17
study were all heart centres with a thoracic surgery department
and a comparison can best be made with the 12 heart centres with
thoracic surgery in the current study. Overall, the answers given in
2016–17 for the 11 elements of the HOME are similar or point in
the direction of more use of outcome measures and more activities
and investments related to outcome-based organization for 10 out
of the 11 elements of the HOME model. This is not unexpected
given the fact that within the Netherlands, outcome measurement
is strongly stimulated in recent years.19 It should be stressed that the
questions in the HOME model are not a measure of success of the
heart centres, but a measure of the use of outcomes and outcome
measures; it evaluates the extent to which outcomes are embedded
in quality measurement and organization.
The results of the heart centres with and without thoracic surgery

have been separately presented in the results of this study. This
was done, because the type of care provided and therefore the
type of organizations are different. Also, VBHC implementation in
heart care in the Netherlands started with an initiative in which
mostly heart centres with thoracic surgery participated. Outcome
measurement for specific medical conditions therefore, on average,
started sooner in heart centres with thoracic surgery. However,
the results are very similar. Overall, the heart centres with thoracic
surgery seem to be slightly more active in the use of outcome mea-
sures. Almost all heart centres with thoracic surgery have physicians
that are ambassadors of measuring and using outcome measures, for
heart centres without thoracic surgery this is half. In addition, the
heart centres with thoracic surgery seem to use a wider range of
learning strategies to initiate improvement initiatives.
The study has a simple setup and its strength is the number of

participating hospitals. However, the study suffers from limitations.
First, differences might exist in the involvement of different special-
ties in filling out the questionnaire. Clear instructions were given,
however in 30% the involvement of physicians was not confirmed
or it was not confirmed how many/or from what specialism physi-
cians were involved. Secondly, the interpretation of questions might
differ per heart centre. For instance the definition of an ‘additional
analysis’ may differ from a simple data-analysis up to extensive re-
search based on patient files. Thirdly, in contrast to the previously
performed study no extensive interviews were performed. It was
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therefore not possible to elaborate on to the provided answers.
However, in the earlier study little difference was observed between
the results of the survey and the interviews. Finally, the self-reporting
of hospitals might have introduced a bias, as self-reporting might lead
to socially desirable answers and reporting that gives a more positive
reflection of reality. This can for instance occur with the questions
regarding the level of trust to openly discuss outcomes within and
between specialties.
During the last decade, the Netherlands has become one of the

leading clusters internationally on VBHC implementation. Reports
on VBHC provide a relatively large amount of Dutch examples.1

Within the Netherlands, heart care has been at the forefront of
VBHC implementation. Therefore, our hypothesis is that on aver-
age hospitals have a more basic level of outcome-based quality im-
provement compared to the hospitals in this study. This is relevant,
because even within Dutch hospitals a standard and systematic ap-
proach for outcome-based quality improvement is still not in place.
The results of the current study mainly show that most of these
hospitals invest in the implementation of outcome measurement.
Given the fact that measuring patient-relevant outcomes for med-
ical conditions has become a joint global effort, relatively little ef-
fort as yet is put in transforming hospital quality management and
hospital planning and control cycles to systematically embed out-
comes. For VBHC to become a success creating standard models
for outcome-based or value-based quality improvement within hos-
pitals should become a joint effort as well.16 This topic is missing in
Michael Porter’s strategic agenda for value transformation.22
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