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All over the world, awareness exists to change health-

care systems from the volume-based to the value-

based models. The move to value-based healthcare

(VBHC) is a promising strategy to deliver better

healthcare and higher patient value, defined as out-

comes that matter most to patients divided by costs

of healthcare delivery [1]. For this purpose, it is

necessary that all parties involved in healthcare are

focusing on this primary goal: improving patient

value [1].

The VBHC-strategy is based on six components

that are interdependent and mutually reinforcing

[2]. In order to improve patient value in healthcare,

culture and leadership seem to be essential factors

and professionals should be able to use outcome

elements to improve [3]. Although all stakeholders

should follow this strategy, physicians should be

directing the implementation of VBHC by optimizing

healthcare processes, leading to better outcomes and

lower costs [4]. The influence of physicians, however,

is often limited to the care delivery process. This raises

the question which changes in health management are

needed to: (1) make physician-driven VBHC-

implementation successful and (2) to align perspec-

tives of all stakeholders to maximize the impact for

patients in the shift towards a value-based healthcare

model.

Physician driven VBHC implementation in a

Dutch heart center

In 2011, physicians of Catharina heart center (CHC), a

large heart center in the Netherlands performing more

than 6,000 transcatheter interventions and open-heart

operations of which mlore than 70% is referred by car-

diologists from other hospitals, started to implement

VBHC by measuring the outcomes. In 2019, the

heart center’s physician-driven implementation of

VBHC covers examples of four out of six strategic

areas defined by Porter including ‘measuring outcomes

and costs for each patient’, ‘build an Integrated Practice

Unit’, ‘move to bundled payments for care cycles’ and

‘integrate care delivery across separate facilities’. Two

areas are still to be covered: ‘geographic expansion of

excellent services’ and ‘building an enabling IT plat-

form’ [2]. First, CHC started to measure outcomes,

not only within the heart center, but also by initiating

a national outcomes benchmarking initiative ‘Meetbaar

Beter’, that was recently merged with the cardiac and

cardiothoracic registries into the Netherlands Heart

Registry [3]. Investments were made in data collection

and validation, as data quality is a precondition for out-

come monitoring, public reporting and successful

implementation of VBHC. Second, by merging the car-

diology and cardiothoracic surgery departments into

an integrated practice unit (IPU), a new governance

structure was created. The core of this structure is the

multidisciplinary Quality Committee which monitors

outcomes, the second element of the VBHC-strategy,

with help of standard sets of outcome measures and a

national risk-adjusted benchmark of the Netherlands

Heart Registry [5,6]. Outcomes are monitored over

time, per first operator as well as per referring hospital

for the main cardiac conditions including coronary

artery disease, aortic valve disease, mitral valve disease

and atrial fibrillation, covering more than 95% of all

invasively treated patients. The committee takes organ-

izational responsibility to monitor outcomes, as it is

responsible for the initiation and facilitation of quality

improvement projects in the full cycle of care when

necessary. Similar structures have been recommended

by others [7,8].

Several quality improvement projects were

implemented and patient-relevant outcomes improved

statistically significant in several medical conditions.

These improvement projects included: expanding the

multidisciplinary team approach, new surgical tech-

niques and protocols; improving educational programs
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for fellows; introducing additional checklists; deciding

on portfolio changes for operators [5]. Table 1 shows

examples of outcomes, before and after implemen-

tation of these projects. The first projects to measure

and minimize costs in the full cycle of care in relation

to outcomes have been initiated. Data of these projects

have not been published yet.

Third, considering that patient-relevant outcomes

pertain a longer period of time beyond the hospital

stay, the CHC started to implement value-driven path-

ways with referring cardiologists for their patients (70%

of complex treatments), thus covering the third

element of the VBHC-strategy. For example, improve-

ment projects in cooperation with one referring hospi-

tal, including efforts to improve guideline adherence,

adjusting patient information and the introduction of

discussion of complex patients, led to significant

improvement of patient satisfaction (mean grade

improved from 7.99 (SD = 1.17) to 8.36 (SD = .97); t

(198) =−2.44; P = .015) and significant better event-

free survival compared to patients referred from

other hospitals (97.3% vs. 95.1%, CI 1.01–1.93; P =

0.046). Also, the CHC stopped providing cardiac reha-

bilitation as another nearby hospital decided to special-

ize in cardiac rehabilitation. Fourth, together with one

of the Dutch health insurance companies, the CHC

signed the Netherlands’ first outcome-based payment

contract in 2015 introducing a payment model in

which quality is rewarded instead of volume [6]. This

model is based on crucial VBHC-principles, including

Porter’s outcome hierarchy [1], and short- and long-

term outcomes that matter most to patients. In the

model, selected outcome measures, such as survival,

freedom from complications and re-interventions and

quality of life cover all tiers of the outcome measures

hierarchy [4]. A bonus is provided if risk-adjusted out-

comes improve compared to the baseline measurement

in the CHC in the years before. On the other hand, if

outcomes worsen, a refund is provided by the heart

center. Due to quality improvements, the first

implementation led to a financial bonus for the CHC

which was used for further quality improvement

projects.

Future implications based on lessons

learned

The physician-driven VBHC-implementation in CHC

has led to first successes and progress, but is still

incomplete. The above cases are limited to one refer-

ring hospital and one insurance company. For

example, two domains of the VBHC strategy ‘geo-

graphic expansion of excellent services’ and ‘building

an enabling IT platform’ still need to be covered.

Also, the above-described cases sometimes do not

involve all elements of the whole organization. For

example, one out of four large health insurance

companies in the Netherlands is involved, and there

is only one case of a referring hospital that has inten-

sified the collaboration leading to improved outcomes.

Yet, after 7 years of bringing VBHC into practice, we

have experienced and learned that, next to a strong

physician driven approach, a simultaneous policy

change towards a VBHC-system and involvement of

all stakeholders is necessary for VBHC to reach its

maximal impact.

Although ambitions are shared by many stake-

holders like health insurance companies, we have

observed in the CHC that hospital management and

administrators and medical companies are struggling

in their shift toward a value-based system. Therefore,

we propose three important next steps that should be

implemented in financial management in healthcare

allowing VBHC to reach its maximal impact. These

proposed changes might align the focus of all stake-

holders on patient value.

#1: Implement bundled payments covering the

full cycle and of care and time to patient-

relevant outcomes

First, as advised by Porter, bundled payments, includ-

ing incentives on outcomes, need to be implemented

at large scale and with high financial impact given

that outcomes data quality is accurate. In our opinion,

in order to create optimal incentives to maximize

patient value in healthcare, bundled payments should

include the full cycle of care. The time window of the

bundle should be similar to the duration of the out-

comes that matter most to patients. Also, methods to

avoid risk selection, by statistical correction for initial

conditions and well-defined inclusion criteria, should

be included. We believe that, for complex, costly and

high-end invasive therapies, bundled payments should

be contracted with the hospital performing the inter-

vention, creating IPU’s responsibility for the full cycle

of care. Agreements on healthcare activities and quality

with other healthcare providers, also a part of the cycle

of care, should be contracted by the IPU. These con-

tracts should include terms on outcomes, costs, process

measures and a shared continuous improvement cycle.

This model will shift voluntary collaboration models

between healthcare providers into structured, manda-

tory and manageable partnerships with a clearly

responsible party and a focus on patient value. It will

also enable re-allocation of health services when con-

centration of services and will lead to a better patient

value. This redesign of payment systems and patient

pathways will be a challenge for both health manage-

ment and physicians. Due to the bundled payment

models, the financial risk connected to quality in

healthcare, for instance, re-operations, will shift from

health insurance companies or public healthcare pay-

ment institutions to healthcare providers.
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#2: Implement critical indicators on outcomes

and costs in the hospital planning and control

cycle

As a consequence, secondly, outcomes and related

costs, that are leading in the bundled payment

model, should be defined as the most important Key

Performance Indicators (KPIs) for the IPUs, and

embedded in the planning and control cycle of health-

care providers. So far, often volume of healthcare

delivery and costs are leading in the board room of

many healthcare providers [1]. The change towards

focus on patient value in alignment with the bundled

payment can steer management attention and

increase the focus on, and willingness to invest in

quality improvement and focus on improvement

actions. As the bundle includes long-term outcomes,

this will affect quality management both within the

hospital and in the full cycle of care, including collab-

oration with other healthcare providers. As a conse-

quence, in internal budgeting, the IPU’s budget

should depend on the parameters defined in the

bundled payments. This will stimulate the shift

towards a focus on patient value also on a more oper-

ational management level.

#3: Redefine purchasing contracts for medical

devices into contracts including terms on

outcomes, costs and process measures

As hospitals become responsible for outcomes and

costs instead of volume in the bundled payment

model, purchasing contracts between medical compa-

nies and hospitals need to change into models in

which the companies take a financial responsibility

for the patient value that is created with help of

their products. Instead of only price and volume,

these purchasing contracts should at least also include

terms on outcomes and costs that are strongly related

to the performance of the medical devices. For

instance, the time to re-intervention for replacement

of an Implantable Cardioverter Defibrillator (ICD)

depends mainly on the longevity of the battery.

Also, from perspective of the medical company,

these contracts should include process indicators

that guarantee the compliance of the healthcare provi-

der to guidelines and protocols that are importantly

influencing the outcomes to ensure the optimal qual-

ity of the process in which medical devices are used.

The introduction of these kinds of contracts will

align business models for involved parties and thus

a shared interest in achieving the best possible value.

Also, financial risks can partially be shifted from the

healthcare provider towards medical companies.

This change urges the sharing of logistic and medical

knowledge to optimize techniques and therapies in

the full cycle of care, and stimulate innovations like

remote care and home monitoring.

Implications on healthcare management

practice

In VHBC literature it is advised to implement VBHC

starting with physician-driven measuring and improv-

ing of outcomes, as outcomes are the primary goal of

the healthcare delivered. Therefore, VBHC will not

be successful without improvement of outcomes. So

far, large variation in outcomes is reported on both

national and international scale. Worldwide, the

VBHC strategy is being followed leading to local

improvement initiatives and international benchmark-

ing projects. However, the value-based healthcare strat-

egy describes more domains to be covered which are

expected to be interacting and a precondition for

VBHC to reach its maximum impact [2].

Based on the successful experience of theCHC regard-

ing VBHC implementation, we advise healthcare man-

agement to keep the pace with the physician-driven

outcome measurement initiatives. Infrastructures for

Table 1. Results of multivariate logistic regression analyses among different patient groups treated in the period 2011–2016, using
the outcome measures as dependent variables (no event = 0; event = 1).

Procedure Outcome measure
Before quality improvement

projecta
After quality improvement

projectb P
c,d,e OR (CI)c,d,e

Coronary artery bypass grafting
(CABG)c

120-day mortality 2.3% (60/2585) 1.0% (22/2225) .004 0.465 (0.276–0.784)

1-year mortality 3.1% (80/2585) 2.0% (44/2225) .058 0.685 (0.462–1.014)
Transcatheter Aortic Valve
Implantation (TAVI)d

30-day mortality 8.6% (32/371) 2.9% (5/171) .020 0.313 (0.117–0.835)

Catheter pulmonary vein isolatione Cardiac tamponade 1.8% (18/1018) 0.4% (4/1019) .004 0.190 (0.060–.594)
Catheter pulmonary vein isolatione Re-do procedures 28.7% (290/1010) 19.4% (196/1009) <.001 0.53 (0.429–0.668)
CABGc Re-exploration for

bleeding
5.0% (178/3544) 3.2% (41/1299) .005 0.604 (0.426–0.857)

aOutcomes of patients treated in the period between 1 January 2011 and the implementation of improvement projects.
bOutcomes of patients treated in the period between the implementation of improvement projects and 31 December 2016.
cRisk-adjusted for age, gender, chronic lung disease, diabetes mellitus, previous cardiac surgery, left ventricular ejection fraction, multi vessel disease, renal
insufficiency, and urgency of the procedure.

dRisk-adjusted for age, gender, chronic lung disease, previous cerebrovascular accident, previous cardiac surgery, left ventricular ejection fraction, mitral
valve insufficiency, and renal insufficiency.

eRisk-adjusted for age, gender, body mass index, CHA2DS2-VASc score, previous ablation, left ventricular ejection fraction, mitral valve insufficiency, and type
of atrial fibrillation.

INTERNATIONAL JOURNAL OF HEALTHCARE MANAGEMENT 3



high-quality data capturing need to be implemented as a

pre-requisite. Financial models, and as a consequence

management attention, need to be changed from a

focus on volume and costs to a focus on patient value.

The proceeding focus on outcome improvement might

otherwise be limited or obstructed by lack of facilities

or an organizational spilt, deviating physicians and

healthcare management. As perfect models do not yet

exist, and the optimal VBHC system is country-indepen-

dent, new models need to be designed, implemented,

evaluated and published. In the same way, outcome

measurement is being implemented, to enable active

learning on an international level [9].

First, experiments are needed in order to develop

optimal healthcare provider payment models. These

models should include the most important healthcare

providers in the full cycle of care and at least include

outcomes that matter most to patients and costs of

healthcare delivery.

Second, subcontracting between healthcare provi-

ders, as a consequence of the bundled payment

models, needs to be developed. Portfolio choices

will and need to be stimulated, leading to further

specialization and well-defined quality terms in the

full cycle of care.

Third, healthcare management faces the challenge

to accept the increased responsibility caused by the

developments above and share this responsibility

with medical companies. As medical devices are a key

cost driver in healthcare, they should take shared

responsibility in outcomes and costs that are strongly

related to the performance of their devices.
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