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Introduction and research perspectives

INTRODUCTION

As in many countries, healthcare costs in the Netherlands have increased over the
last few decades. [1,2] Several studies have indicated a considerable increase of costs
in the next few decades due to many factors. These factors include the introduction
of new treatment options, the increasing prevalence of chronic diseases and higher
life expectancy. At the same time, di erences in quality in healthcare are observed,
leading to di erences in clinical outcomes. [3-10] Increased healthcare costs may
result in the repression of other government expenditures, the exceeding of public
debt and an increase in taxes and premiums. [1112] Consequently, the community is
in need for high quality, reduction in healthcare costs and transparency regarding
healthcare quality. It is expected that following the strategy of continuing the current
leading principles in healthcare, e.g. cost control, budgeting and volume incentives,
will not be su cient to shift the curve of costs in healthcare and decrease the variety
in quality in healthcare by improving outcomes.

Value-based Healthcare (VBHC) was introduced by Porter and Teisberg in 2006 as a
strategy to improve healthcare systems by improving outcomes and reducing costs.
[L3] Patient value is defined as the achieved health outcomes divided by costs of care
delivery. [14] Worldwide, VBHC is seen as a promising strategy to solve the crisis in
healthcare. Improving the performance and accountability in healthcare depends on
having a shared goal that unites the interests and activities of all stakeholders. [15] In
VBHC, achieving high value for patients becomes the overarching goal in healthcare
delivery, as this goal is what matters most to patients and unites the interests of all
actors in the healthcare system. [15]

THEORETICAL VALUE-BASED HEALTHCARE
FRAMEWORK

While healthcare organizations have never been against improving outcomes, their
central focus has been on growing volumes and maintaining margins. [15] Embracing
the goal of value at the senior management and board levels is essential, because the
value agenda requires a fundamental departure from the past. [16] When planning to
shift towards a value-driven system, senior management of healthcare organizations
should define the mission, vision and strategy of the organization. [17]
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Chapter 1

In specific perspective of VBHC, it is advised that senior management ask themselves
six specific and elementary questions, when defining the strategic course of the
organization: [17]

What is our fundamental goal?

What business are we in?

What scope of businesses should we compete in?

How will we be di erent in each business?

What synergies can we create across business units and sites?
What should be our geographic density and scope? [17]

o0k wN e

Answering these questions will help organizations to define a strategy, amongst
others by making choices that are necessary to distinguish an organization in
meeting customers’ needs. [L7] In VBHC, customers are defined as a patient group
with the same medical condition. After defining this patient group and answering the
six questions, the VBHC implementation strategy should be designed with help of six
important strategic domains (Figure 1), that are mutually reinforcing [16]:

ORGANIZE INTO
INTEGRATED
PRACTICE UNITS

EXCELLENT A | 14 OUTCOMES AND

SERVICES ACROSS COSTS FOR EVERY
GEOGRAPHY PATIENT
INTEGRATE MOVE TO BUNDLED
CARE DELIVERY ~ {—————))  PAYMENTS FOR
ACROSS SEPARATE CARE CYCLES

FACILITIES

6 BUILD AN ENABLING INFORMATION TECHNOLOGY PLATFORM

FIGURE 1. The six domains needed to design value-based healthcare implementation strategy
(6]
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Introduction and research perspectives

1. Organize into Integrated Practice Units (IPUs)
In an IPU, the organization is structured around the need of the customer, patient 1
groups with the same medical condition. A shift is made from today’s siloed
organizations towards departments including all specialisms that are needed to
organize healthcare delivery for the patients’ medical condition.

2. Measure Outcomes and Costs for Every Patient
Outcomes, the numerator of the value equation, are specific per medical
condition and multidimensional, as no single outcome captures the results of
healthcare. [15] As outcomes are the results of the full cycle of care, it is important
to have clear insight in the full care delivery value chain (Figure 2). [18]

The Care Delivery Value Chain
Breast Cancer Care
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+Salf exams *Mammograms «Procedure- +Rangeof «Recuring
5 Ulrasound ol mavement mammograms
MEASURING | M7= | yia Masummants |-SceeMecks | {everySmanhs tor
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ACCESSING din.g"c visits adation andimaging center
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MONITORING/| DIAGNOSING | PREPARING| INTERVENING| RECOVERING/| MONITORING/
PREVENTING REHABING MANAGING

*Medical history Medicd history | +Medics *Surgery preast |<krhospitaland  [FPeriodc mammagraphy
for ining e i p ion o P - Omer magn
lumps specificnatre | +Surgery prep hading “Folowup cincal e
+Caon¥d of risk o L L i . for next 2 years
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passcsugey | andior ymphadena and
sedusion y) i
+ Priyscal herspy

Breast Cancer Specialist
[JOther Provider Enfties

i

N0 Mg 101 gt 1 oot

FIGURE 2. Integrating access the cycle of care [18]
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Process and structure measures can be helpful in measuring preconditions for
outcomes (Figure 3). [19]

In the end, the outcomes that matter most to patients are the main goal. The
outcome measure hierarchy helps to understand the relation between the
di erent outcomes by weighing their relative importance to patients.

2. Measure Outcomes and Costs for Every Patient

The Quality Measurement Landscape

Patient

Experience/

Engagement

/ Adherence l l
Patient Initial Processes ‘ Indicators ‘ (Health)
Conditions Outcomes
Protocols/Guidelines E.g.PSA, Gleason

score, surgical margin

E.g. Staff certification,
facilities standards Structure

FIGURE 3. Measuring outcomes and costs for every patient [19]

Tier Survival

Health Status
Achieved Degree of health/recovery
or Retained

Tier Time to recovery and return to normal activities

LGOS LTI Disutiity of the care or treatment process (e.g., diagnastic errors
m"fy and ineflective care, treatment-related discomfort,
complications, or adverse effects, treatment errors and their
consequences in terms of additional treatment)

Sustainability of health recovery and nature of
Tier recurrences

&lﬂlh" .bl i Long-term consequences of therapy (e.g., care-
of th induced ilinesses)

Saurcs NEA Dec 2010

T T e A e e e

FIGURE 4. Hierarchy of outcome measures [15]
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Introduction and research perspectives

This is achieved with help of three tiers: Health Status Achieved or Retained,
Process of Recovery, and Sustainability of Health (Figure 4). Ultimately, this
hierarchy can be used to prioritize the outcomes. [15]

Outcome measures that matter most to patients should be selected carefully,
with involvement of patients. For quality monitoring and improvement, it is
advised to use a limited set of outcome measures covering all tiers of the
outcome measure hierarchy.

Costs, the denominator, should reflect the total costs of the full cycle of care
for the patients’ medical condition, including all involved healthcare providers.
In VBHC, it is believed that measuring these costs over the entire cycle of care
and weighing them against the outcomes will enable truly structural outcome
improvement and cost reduction. This is achieved by re-allocation among
services, elimination of non-value-adding services, better use of capacity and
shortening the cycle time. [15] Costs should be measured on a detailed level
with use of Time Driven Activity Based Costing. [18]

Move to Bundled Payments for Care Cycles

The bundled payment approach, which is best aligned with value when covering
the full cycle of care, is believed to directly encourage teamwork and high-
value care. [16] The bundle includes all healthcare activities that are relevant
in the care delivery value chain. Also incentives for outcomes can be added
to the payment system. Providers can benefit from improving e ciency while
maintaining or improving outcomes.

Integrate Care Delivery Systems

Healthcare for many medical conditions is delivered by multiple directly
involved healthcare providers. Patient outcomes depend on and might be
improved by optimal coordination and system integration in this network of
healthcare providers. To achieve true system integration, healthcare providers
should face four challenges: defining the scope of services, concentrating high
volume services in fewer locations, select the right location for each service and
integrate care for patients across locations. [16]

Expand Geographic Reach

When delivering high patient value, superior providers for particular medical
conditions should expand their geographic reach, remaining focused on value
not on volume. In general, two principle forms are available. The hub-and-spoke
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model is based on satellite facilities that are established and, at least partially,
sta ed by the parent organization. In the clinical a liation model, IPU’s partner
with other providers using their facilities rather than adding capacity. [16]

6. Build an Enabling IT Platform
Information Technology (IT) systems often complicate multidisciplinary and
network care. An IT platform that can enable value-driven health delivery should
be centered on patients, use common data definitions and encompass all type
of patient data (e.g. notes, lab tests, images). Also it should be accessible for
all healthcare providers involved and include templates and expert systems for
medical conditions. Finally, it should easily enable information extraction. [16]

Measuring outcomes

Given these key elements in the VBHC strategy, it is recommended to start with
measuring outcomes for the following five reasons: [20] 1. Outcomes define the goal
of the organization and set direction for its di erentiation; 2. Outcomes inform the
composition of integrated care teams, as outcomes can bridge the disciplinary divide
in healthcare by creating a shared goal for multidisciplinary teams; 3. Outcomes
motivate physicians to compare their performance and learn from each other; 4.
Outcomes highlight value-enhancing cost reduction, because insights in outcomes
also enable physicians to evaluate the added value of prescribed medicine, applied
therapies and other investments in daily healthcare delivery; 5. Outcomes enable
payments to shift from volume to results. [20]

Physician-driven program

Although it is essential that senior management of healthcare providers defines
and designs the VBHC strategy for its organization, VBHC should be implemented
as a physician-driven change program. Physicians are the key in organizing and
optimizing patient pathways and collaborate with other providers in daily healthcare
delivery. In addition, they have the knowledge to define outcome measures, interpret
outcomes measured and define hypotheses how to improve outcomes by improving
the process of healthcare delivery. [21-23]
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EXAMPLES OF THE IMPLEMENTATION OF VBHC

The VBHC strategy is partly based on key elements of best practice organizations. For
instance: Porter described Virginia Mason’s Spine Clinic as an IPU example [16], Martini
Clinic is a leading example for outcome measurement and improvement routine [24],
University of California Los Angeles’ (UCLA) kidney transplant program is a bundled
payment example and the Children’s Hospital of Philadelphia is renowned for the
integration of their network. [16] So, all over the world, VBHC initiatives are initiated by
healthcare providers to shift towards a value-driven system. Most providers focus on
measuring and improving outcomes or introducing bundled payment models. [3-9]
The International Consortium for Health Outcomes Measurement (ICHOM) initiative
stimulates this shift by defining standard sets of outcomes for the most common
diseases and creating an international benchmarking and learning community. [25]
Although VBHC has been created mainly by the healthcare organization in the United
States [16], many of the defined problems that need to be solved in order to improve
patient value still exist in the Netherlands.

In the beginning of this decade, quality management in Dutch healthcare was focused
on process and structure measures, rather than outcomes. [26] Integrated Practice
Units (IPU’s) were not well-developed for most of the diseases (medical conditions).
Hospital payment systems are based on diagnosis — treatment combinations (DOT'’s).
Although DOT'’s are defined as a short bundle, volume is still being rewarded. The
connection to quality as well as its in-hospital payment needs to be defined. Network
integration could benefit from the improvement as most organizations primarily
focus on the element of the patients’ total value chain they provide. Therefore,
the implementation of VBHC principles can be valuable and useful for the Dutch
healthcare system.

Over the last 5 years, a shift towards a more value-driven healthcare system has
been initiated in the Netherlands. Several organizations and initiatives, such
as ParkinsonNet, Diabeter and Santeon, have contributed to this development.
Nowadays, the Ministry of Healthcare has embraced VBHC as a leading principle in
their policy for the next years. [27]
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CARDIOVASCULAR DISEASES IN THE
NETHERLANDS

Cardiovascular disease is the most common cause of death in the whole world. [28]
In the Netherlands, cardiovascular disease is the second most frequent cause of
death (27%). [29] Management of cardiovascular diseases in the Netherlands requires
the most financial investments in Dutch healthcare. Coronary heart disease is one
of the most prevalent chronic diseases [30], often correlated with poorer quality of
life. [31] Other chronic high prevalent cardiovascular diseases like heart failure, atrial
fibrillation and aortic valve disease are renowned for their impact on survival and
quality of life as well as on healthcare costs. Therefore, the domain of cardiovascular
diseases is an interesting field to implement VBHC principles and evaluate the impact
of this promising theory.
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IMPLEMENTATION OF VBHC PRINCIPLES IN DUTCH
CARDIAC CARE

In the beginning of this decade, the first physician-driven e orts in Dutch healthcare
to move towards a more value-driven cardiovascular healthcare system were started
in cardiac care. These initiatives have focused on measuring outcomes that matter
most to patients and quality improvement.

The “Meetbaar Beter” initiative

In 2014, the heart centers of the Catharina Hospital in Eindhoven and the St. Antonius
Hospital in Nieuwegein, two leading Dutch heart centers, initiated a national,
transparent outcome benchmarking initiative, called ‘Meetbaar Beter’. Outcome
measures that matter most to patients were selected using a solid methodology
based on the VBHC theory. This involved all high-volume cardiac medical conditions,
e.g. coronary artery disease, aortic valve disease, atrial fibrillation and mitral valve
disease. [7] In addition, the most important patient initial conditions were selected to
be able to study subgroups of patients and apply risk correction in the analysis. The
selection was validated by independent international experts per medical condition.
The Dutch patient organization was involved to ensure patients perspective.
Health insurance companies, the Dutch healthcare inspection, the Dutch ministry of
healthcare and other regulators were informed and asked for advice on the process
level. Outcomes of the participating hospitals, including mortality, complications, re-
interventions and quality of life, were published transparently, as public reporting is
known to contribute to better outcomes. [32, 33] This initiative expanded as many
hospitals started to join the e ort to improve transparency and quality in Dutch
cardiac care. In 2017, 14 out of 16 Dutch cardiac centers and 7 centers performing
Percutaneous Coronary Interventions (PCI) without local back up were joining the
program. The participating hospitals yearly published their outcomes. Consequently,
several improvement initiatives within hospitals were observed. In 2014, the first roll
out project of possible best practice, namely the Isala Safety Check was initiated; this
was selected because of significant lower mortality in Isala.

In 2017, Meetbaar Beter was merged with the Netherlands Cardiovascular Data
Registry and the “Begeleidingscommissie Hartinterventies Nederland” into the
Netherlands Heart Registration (NHR). The NHR is an integrated cardiology and
cardiac surgery registration, which enables the monitoring of outcomes on the level
of a medical condition in addition to the level of a specific treatment. This is relatively
unique in an international perspective. The nationwide registration organization with
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all participating Dutch hospitals, is supported by the Dutch society of cardiologists
(NVVC) and the Dutch society of cardiothoracic surgeons (NVT). The cardiac
anesthesiologists participate in the registry via their own cardiac center. The NHR
is expected to be able to contribute to quality assurance and improvement in Dutch
cardiac care through creating insights in outcomes that matter most to patients
and facilitating the sharing of good or best practices. Also, the central database is
expected to be able to reduce workload of registration. Within the NHR, a specific
VBHC program is organized to continue the innovative and physician-driven
philosophy of “Meetbaar Beter”.

The Catharina Heart Center

In parallel, the heart centers of the founding fathers of Meetbaar Beter, the St.
Antonius Hospital and Catharina Hospital, started to implement the VBHC strategy in
a broader perspective. The St. Antonius Hospital started to adopt the VBHC strategy
organization wide and implemented VBHC principles in several projects in the years
following. Amongst others, the St. Antonius Hospital embedded patient-relevant
outcomes in the yearly quality meetings between the executive board and the
physician teams, implemented outcome-based incentives in the payment structure
for physicians and started a VBHC research program containing 10 researchers in
2019. In 2018, the St. Antonius Hospital started to publish outcomes on its website
to inform patients starting with cerebrovascular accidents (CVA), cancer bladder
and obesity. Both the Catharina Hospital and the St Antonius Hospital are members
of the Santeon group, which became a partner of ICHOM and contributed to the
implementation of VBHC on a national and international level for several medical
conditions in oncology. At the core of the Santeon program are the multidisciplinary,
multicenter teams that are building a shared quality improvement cycle based on
outcomes, costs and process measures. [34]

The Catharina Heart Center (CHC) started the implementation of the VBHC strategy
in 2012 by creating an integrated practice unit (IPU). The outcomes selected in
“Meetbaar Beter” were used for quality monitoring and improvement. In addition
to the yearly transparent benchmark, CHC implemented dashboards to monitor its
own outcomes over time. A quality committee was introduced to monitor outcomes
in a multidisciplinary setting. Several improvement initiatives were organized,
contributing to improved survival rates, fewer complications and less re-intervention
for di erent patient populations in cardiac surgery, interventional cardiology and
electrophysiology. Subsequently, more domains of the VBHC strategy were covered
by the implementation of new collaboration models; for instance with referral
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cardiologists in St. Jan Gasthuis (SJG) Weert. Also in the Netherlands Heart Network,
a joint network initiative of general practitioner organizations “De Ondernemende
Huisarts (DOH)”, “Stichting Gezondheidscentra Eindhoven (SGE)” and “Praktijk
Ondersteuning Zuid Oost Brabant (POZOB)" and cardiologists from Elkerliek
Hospital, Maxima Medical Center (MMC) and St Anna Hospital healthcare providers
in the region were connected aiming to improve patient value. The introduction of
the Netherlands first bundled payment model was organized in collaboration with CZ
health Insurance company. The CHC, together with nine other hospitals, also joined
the bundled payment project organized by the Netherlands Heart Registration and
Menzis health insurance company. Finally, a model to measure both outcomes and
costs including risk correction was developed and implemented.

AIM OF THE DISSERTATION

The aims of this dissertation are to describe the development of a transparent national
outcome-based learning community, to illustrate the introduction of di erent VBHC-
strategies in a hospital setting and to present the results of improvement actions
implemented in a Dutch heart center.

Research questions
Given societal urgency and the increase of data availability in healthcare:

1. How can VBHC be implemented in a physician-driven way in cardiovascular
care:
a. Inanetwork with a focus on outcomes and quality improvement?
b. Inaheart center and its network?

2. How can the VBHC strategy be embedded in health management models
enabling the implementation of VBHC beyond measuring and improving
outcomes?

OUTLINE OF THIS DISSERTATION

In part | of this dissertation, the results and lessons learned of the “Meetbaar Beter”
initiative are presented. An overview of the “Meetbaar Beter” project is presented in
chapter 2. Outcomes that matter most to patients were selected with the use of a solid
methodology, based on the key elements of the VBHC theory. This methodology is
presented in chapter 3. Furthermore, chapter 3 contains the first results of the national
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benchmarking initiative. The results of the 19 centers joining the program in 2016, for
the treatment of coronary artery disease (CAD) are presented in chapter 4, including
the progress that has been achieved in the data quality management system. Chapter
5 presents an example, in patients with aortic valve disease, of how data collection
and analysis on a national level can create insights in the evolution of outcomes
that matter most to patients over time. Creating insights in outcomes has led to an
increased level of transparency and to several outcome improvement projects within
and amongst hospitals. Also, the first years of experience in the implementation of
VBHC in a national community have led to insights in the key elements that need to
be developed for VBHC to reach its maximum potential. The lessons learned from
the national initiative are presented in chapter 6. Finally, in chapter 7, the current state
of the organization of outcome-based improvement cycles in several Dutch heart
centers is analyzed and discussed.

In Part Il, we explore the possible VBHC models and prerequisites for implementation
in the Catharina Heart Center and its network. The first outcome-based purchasing
contract in the Netherlands was introduced and is presented in chapter 8. Examples
of integrating care delivery across separate facilities between hospitals and in a
network including hospitals and general practitioners are presented in chapters 9
and 10. In chapter 11, we present a model to measure both outcomes and costs in
a risk-adjusted and physician-relevant manner. This model leads to a quantification
of patient value and could enable risk-adjusted benchmarking on patient value,
outcomes and costs.

In Part Ill, chapter 12 provides an overview of the results, also in terms of improved
outcomes, and lessons learned in the physician-driven VBHC implementation journey
in the Catharina Heart Center. A perspective on changes that are needed in health
management and financial models in healthcare in order to reach the maximum
impact of VBHC is also addressed. An example of an improvement project related
to re-explorations after open heart surgery, as a result of national benchmarking and
learning from best practices, is presented in chapter 13.

Finally, in chapter 14, the main findings of the current dissertation are summarized
and discussed. Future perspectives are outlined and conclusions are given.
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Meetbaar Beter: value-based healthcare for heart patients

INTRODUCTION

Meetbaar Beter (En. Measurably Better) is a doctor-driven and patient-focused
initiative with strong scientific roots that aims to improve the transparency and quality
of cardiovascular care in the Netherlands.

Meetbaar Beter has become an international best practice in the implementation of
value-based healthcare (VBHC). The project started as an initiative of two hospitals,
and by now 19 heart centres participate, covering over 85 percent of complex heart
care in the Netherlands. In 2016, outcomes that matter most to patients have been
published for over 150,000 patients, including the treatment of high prevalence
medical conditions like coronary artery disease, aortic valve disease, atrial fibrillation
and mitral valve disease. Limited sets of outcome measures per medical condition,
selected by doctors (cardiologists and cardiothoracic surgeons) and validated by
international experts, form the basis for the open learning and development culture
of Meetbaar Beter. Doctors gain insight in outcomes and use this information to
cooperate and continuously improve the quality of care for heart patients. [1] In this
article we share the approach that has led to the success of Meetbaar Beter.

THE GOAL OF MEETBAAR BETER

Meetbaar Beter's aim is to facilitate quality improvement for patients with heart
diseases in the Netherlands. Its focus is on health outcomes that matter most to
patients. The hypothesis, based on Porter's VBHC [2], is that improvement of outcomes
will lead to a reduction of costs. Measuring costs will be included in Meetbaar Beter,
in a later phase. Transparency of outcomes is an intermediate but important goal as
it helps build high levels of trust between heart centers and stakeholders such as
patient organizations, health insurance companies and government organizations.
Transparency is considered a sine qua non in being able to identify best practices.
Study results support the importance of transparency and its strong relation with
quality. [3]

LEADING PRINCIPLES

Meetbaar Beter has a few leading principles. Firstly, it is doctor-driven. Doctors and
their teams regularly create changes in healthcare. In Meetbaar Beter, the board
of directors, advisory board and outcome team typically consist of doctors making
lead decisions. Strong connections have also been built with the Dutch societies
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of cardiologists and cardiothoracic surgeons. Secondly, Meetbaar Beter is patient-
centered. The organization and improvement work is structured around medical
conditions. Outcomes are measured for medical conditions both independent and
dependent of the chosen treatment. The selection of outcome measures is validated
by large patient groups and outcomes are published in a comprehensible manner
for patients. For instance, infographics have been developed (Figure 1). Thirdly,
transparency is a leading principle. In Meetbaar Beter, strict data quality and data
completeness criteria are used. When the data quality of a hospital fulfils the minimum
quality criteria, data is published independent of the results. This has proven to be a
strong stimulation for heart centers in improving the quality of data. Already in the very
early stage of Meetbaar Beter, the publication of data led to hypotheses for quality
improvement. Lessons have been learned quickly by heart centers in organizing
outcomes-based quality improvements. Finally, Meetbaar Beter focuses on outcome
measures. Outcome measures are considered leading with respect to process and
structure measures. Outcomes are influenced by the initial conditions of patients
and the quality of care delivery. For an insight in quality of care, in several analyses,
outcomes are corrected for the initial conditions of patients. A limited number of
process and structure measures can be included to facilitate learning. For example,
to evaluate the success rate of techniques.

overleving overleving heroperatie wondinfectie
na 120 dagen nal jaar binnen 1 jaar
™ e mm )

120 dagen naeen 1jaarnaeen gemiddeld hebben gemiddeld blijven
bypassoperatie zijn bypassoperatie zijn 96 van de 100 99 van de 100
gemiddeld 98 van gemiddeld 97 van patiénten geen her- patiénten vrij van
de 100 patiénten de 100 patiénten operatie nodig na een een wondinfectie na
nogin leven. nogin leven. bypassoperatie. een bypassoperatie.

FIGURE 1. Infographic example of a comprehensible outcome publication for patients. The
figure includes a 120-day and l-year survival rate, reoperations and deep sternal wound
infections in patients with coronary artery disease (CAD) treated with a Coronary Artery Bypass
Graft (CABG).
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SOLID METHODOLOGY

The VBHC theory has been implemented within the Meetbaar Beter practice. This
is one of Meetbaar Beter’s cornerstones of success and it is seen as guidance for
other initiatives.

Key factors Include:

. Outcomes Teams. Outcomes teams are formed to select, define, and perform
maintenance on the most relevant outcome measures and initial conditions.
Outcomes teams are multidisciplinary and are organized around one medical
condition. They include both cardiologists and cardiothoracic surgeons from
participating heart centers.

« Care Delivery Value Chain. The Care Delivery Value Chain (CDVC) is one of
the main elements of Porter’s VBHC theory. [4] The CDVC is described by the
outcome team and is used to define the medical condition, inclusion/exclusion
criteria and any potentially relevant outcome measures.

. Selection Criteria and Outcomes Hierarchy. After defining the medical condition
and CDVC, a list is created of all the available outcome measures using scientific
and grey literature, the best practices, guidelines and so on. Subsequently, a
small, feasible subset of the most relevant outcome measures is made by
categorizing them according to the Tiers of Porter's Outcomes Hierarchy. [2]
Outcomes within each Tier are then selected and ranked based on the following
criteria:

1. Patient Relevance. What is the impact of this outcome on the patient’s
quality of life? Large patient groups are involved to assess this criterion.

2. Maedical Relevance. To what extent is it possible for healthcare professionals
to positively influence the outcomes?

3. Patient Volume. How many patients is the outcome relevant to? How often
does a negative outcome occur?

- Validation. Validation is organized at several levels. Validation is a continuous
process that ensures the independence and quality of Meetbaar Beter.
Internal Validation: Medical and statistical experts engage in total quality
management and medical decision-making.
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External Validation: An international academic advisory council (IAAC) is
organized which consists of independent internationally renowned experts. The
IAAC consists of three dimensions:

- Methodology council - five experts in VBHC, change management and
quality improvement.

- Medical council - over 25 renowned medical experts.

- Data management & statistics council - two internationally renowned
experts.

External Validation: A sounding board is organized to ensure the involvement
of health insurance companies, patient organizations and government
organizations. Discussions in this sounding board have shown to be helpful in
creating an alignment in strategic goals and ensuring a correct interpretation of
published data.

. Data Quality System. All participating heart centers are responsible for the
completeness and quality of their own data. The Meetbaar Beter organization is
responsible for data quality control and for reporting feedback to heart centers.
Meetbaar Beter has developed a data quality control system that includes
quality control formats, audits performed by medical experts and compliance
statements that must be signed by medical leadership at the heart centers.

- Maintenance Cycle. After the annual publication of outcomes, the selected
outcome measures and initial conditions are evaluated at several levels. Subject
to evaluation are the standard sets of outcome measures, the definitions, data
analysis methods and so on. Meetings are organized, questionnaires are sent
to medical experts and data managers from participating heart centers and all
comments are discussed by the outcome teams