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Purpose: Adding value of care to patients is crucial for all stakeholders. The use of both provider and
patient reported outcome data was implemented in a single academic breast cancer center. We describe
the development of the outcomes set, data integration within electronical health records (EHR) and
clinical use.
Methods: An Integrated Practice Unit (IPU) was constructed providing the full care cycle for breast cancer
patients. Provider reported outcomes and patient reported outcomes (PROs) were defined, reflecting the
entire cycle of care and long-term sustainability of quality of life. Multidisciplinary provider and patient
perspectives were obtained via focus groups and surveys. Patient pathways were redesigned in order to
identify suitable opportunities for data collection during the entire care cycle.
Results: A Standard Set for Breast Cancer Outcomes together with case-mix variables and timelines was
agreed upon within the IPU. A secure electronic platform, directly linked to the EHR, was designed to
measure PROs during the outpatient phase. First year evaluation showed a decrease of response rates
over time, from 83.3% at baseline to 45.2% at 12 months after surgery. Patients reacted positively to the
use of PROMs in daily clinical cancer care.
Conclusion: Assessment of patient reported as well as provider reported outcomes was implemented
within our standard of breast cancer care. For this, dedicated resources, change of culture and practice,
and improved knowledge and awareness about Value-based healthcare (VBHC) were essential. Our
proposed framework aims to serve as a blueprint for implementation of VBHC in daily care.

© 2019 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical

Oncology. All rights reserved.

Introduction

Multiple health outcomes are often used to evaluate the care for a
single medical condition. In a VBHC-design outcomes are both

Value-based healthcare (VBHC) aims to improve the quality of
care delivered by measuring and improving outcomes that reflect
value instead of volume [1,2]. Value of care is defined as health
outcome per total costs [1]. Since value in healthcare depends on
results, not inputs, value is measured by the outcomes achieved and
not the volume of services delivered [1]. Ideally, these outcomes
reflect patient-orientated results instead of structure or process-
measures that do not always reflect the results obtained [1].

* Corresponding author. Department of Surgical Oncology, Erasmus MC Cancer
Institute, NA-2117, P.O. Box 2040, 3000 CA, Rotterdam, the Netherlands.
E-mail address: 1.vanegdom@erasmusmc.nl (LS.E. van Egdom).

https://doi.org/10.1016/j.ejs0.2019.01.007

provider reported (i.e. breast cancer survival rates, complications,
hospitalization rates) and patient reported (PROs) [1]. Inherently,
these outcomes are disease specific and multidimensional to reflect
the total cycle of care and quality of life (QoL) and disease burden in
the long run [1,3].

Specifically in the care for (early stage) breast cancer patients
the importance of value is increasingly being recognized. High
survival rates are achieved in early stage breast cancer patients [4,5]
irrespective of the type of surgery performed [6—8]. Considering
these excellent and comparable oncological outcomes and the
multiple locoregional strategies available in this setting (i.e. breast
conserving therapy (BCT), mastectomy, whether or not followed by
breast reconstructive surgery; all with differences in outcomes and
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Abbreviations

BCT Breast Conserving Therapy

VBHC Value-based Healthcare

PRO(M) Patient Reported Outcome (Measurement)

ICHOM International Consortium for Health Outcome
Measurements

ABC Academic Breast cancer Centre

NST Neoadjuvant Systemic Therapy

EHR Electronical Health Record

FFS Fee-for-service

costs), there is an increasing need for outcome measurements that
accurately differentiate between treatment strategies. In the era of
increasing healthcare costs and stringent measures to lower costs,
these outcomes could increase breast cancer care efficacy (by
improving outcomes against equal or lower costs). In addition,
adequate outcome assessment could also add in future treatment
decision making and/or follow-up regimens.

The Erasmus MC, a major academic healthcare institute within
the Netherlands, initiated a VBHC-strategy. With commitment from
both the institution and different multidisciplinary disease teams,
multiple outcome sets were defined and a data collection tool was
developed to capture these outcomes. Following a pilot phase the
concept was gradually rolled out and is now used in daily practice
for 10 medical conditions amongst which breast cancer. The In-
ternational Consortium for Health Outcome Measurements
(ICHOM) has initiated efforts to develop standard sets of patient-
centered outcome measurements for various medical conditions
amongst others breast cancer. As part of the ICHOM Working
Groups, clinicians from the Erasmus MC have contributed to the
development or implementation of multiple outcome sets on an
international level [9—13].

Value-based breast cancer care was designed in 2014 and
initiated in October 2015 by the dedicated multidisciplinary breast
cancer team of the Erasmus MC Academic Breast Cancer Centre. A

Preparation Develop & Design

standardized outcomes set was created that encompassed both
provider reported outcomes and PROs. Striving to implement
value-based breast cancer care on a broader (inter)national scale,
this article gives a step by step overview of the framework deployed
for implementation of this outcome set and discusses the chal-
lenges within the implementation process. The description of our
data collection tool that was linked to the electronic health records
(EHRs) and the research performed during this implementation
phase, is additionally aimed to serve as a guide for future imple-
mentations. Lastly, future steps are discussed needed to transform
current breast cancer care towards a value-based breast cancer
care.

Methods

Within the institute a breast cancer specific-strategy was
developed to transform the current breast cancer care to value-
based breast cancer care (Fig. 1) [2,3]. This step by step overview
functions as a blueprint in the implementation process.

Institutional dedication

Recently, the executive board of the Erasmus MC initiated a 5-
year VBHC-strategy to transform the institute into a true value
innovator. This institutional dedication is pivotal to enable a
transformation of the current healthcare systems towards a VBHC-
system. This institutional leadership ensures sufficient resources
needed for this transformation [14]. We consulted the Institutional
Review Board, who concluded that informed consent was not
needed since the VBHC-strategy is considered standard of care in
Erasmus MC.

Dedicated multidisciplinary team

An integrated, and thus multidisciplinary breast cancer practice
unit was already operative within our institute. The team is
composed of oncological (breast)surgeons, medical oncologists,
radiation oncologist, radiologists, plastic & reconstructive surgeons,
pathologists, specialist breast cancer nurses (all present at
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Fig. 1. Erasmus MC's blueprint, facilitate the teams on their journey towards VBHC.
VBHC, Value-based healthcare; IT, Information Technology.
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multidisciplinary board meetings), clinical geneticists, psycholo-
gists, gynaecologists, and thoracic surgeons (consulted upon indi-
cation). Within breast cancer care Patient Reported Outcome
Measures (PROMs) had already gained interest and participation in
the institutional pilot phase was therefore seen as a unique
opportunity.

Care pathway

Realigning services with patient needs is fundamental to deliver
more efficient care [2]. For breast cancer, a ‘complex’ care pathway
(involving many different disciplines), was first redesigned to serve
as a starting-point for the design of other care-pathways: young
women with (potentially hereditary) breast cancer who need
neoadjuvant systemic treatment and afterwards undergo mastec-
tomy with immediate (autologous) breast reconstruction. Within
this redesign the time-points when to visit several different phy-
sicians and when to evaluate different outcomes were determined
(eFig. 1, Supplement).

Breast cancer outcomes set

Defining an outcomes set is an essential step within any VBHC-
initiative which should occur before actual implementation. A first
version of the outcomes set was composed by the multidisciplinary
team after five 3-h work sessions.

To ensure patients’ input in the outcomes selection, interviews
and surveys were performed within breast cancer patients in
different treatment phases. Validated questionnaires were
searched capturing the intended outcomes. PROMs incorporated in
the set were the EORTC-QLQ-Core (C30) [15], EORTC-QLQ Breast
Cancer (B23) [16], BREAST-Q (both preoperative and postoperative
modules) [17], EQ-5D-5L [18], Distress Thermometer [19], the
Reproductive Concerns Scale (RCS-NL) [20], and the CarerQoL-7D
[21]. All questionnaires were available in validated Dutch versions
(Fig. 2).

Outcomes such as patient, tumour and treatment characteris-
tics, survival rates and treatment-related complications were
defined by physicians considering patient input. These outcomes
serve as either an outcome on its own (for example survival rates)
or as a variable in multivariable or case-mix analyses used to
evaluate outcome scores (eTable 1).

The determined time-points for data collection are equal to
those in the, later developed, ICHOM set. Time-points determined
were: baseline (prior to treatment; TO), following the last course of
neoadjuvant systemic therapy (T3), 6 months after surgery (T6) and
annually thereafter (T12-60) (Fig. 2). To capture the period where
patients might still be on endocrine therapy, follow-up was rec-
ommended up to 5—10 years in early breast cancer patients. Annual
follow-up up to age 50 years was recommended for young breast
cancer patients. Annual follow-up for 10 years was recommended
for patients with advance disease.

Data collection tool

An in-house developed open source electronical data collection
tool was used and configured, which allowed the construction of
data collection-forms and automatic distribution of PROMs. Emails
are sent to the patients in order to activate the distribution of
PROM:s. After the right treatment pathway is selected by the
physician, all the following PROMs will be sent automatically by the
tool at the right time-point. The tool was linked to the EHR enabling
the review of the collected data for individual patients at the
(outpatient) clinic. The secure platform is build up by two software
programs, LimeSurvey [22] and GemsTracker [23]. The

development team simultaneously developed a user-friendly
interface to display the collected data. Since the selected BREAST-
Q questionnaire is surgery-specific, multiple pathways for data
collection had to be build (i.e. BCT, mastectomy alone and mas-
tectomy with breast reconstruction, either with implants or
autologous). Longitudinal PRO data and data from the caregivers is
collected in these pathways (Fig. 2).

Results

During the institutional pilot-phase, in which a VBHC-strategy
was implemented for six medical conditions, multiple institu-
tional and regional (breast cancer specific) symposia were orga-
nized to update and include both physicians within the hospital,
primary care givers, patient advocacy groups and other stake-
holders in the ongoing initiative. Currently a VBHC-strategy is being
used in the daily care for ten other medical conditions other than
breast cancer [10—12].

Implementing value-based breast cancer care

An initial period of 3 months was used to test and evaluate the
use of the different pathways. During this phase all emails
(distributing the PROMs) were sent manually to patients by
specialist nurses. This enabled proper insight in the functioning of
the pathways. The manual distribution consequently led to a
reminder to discuss the initiative with patients or to follow-up on
patients who had not responded. Currently, all postoperative
modules are distributed automatically to patients (by the elec-
tronical data collection tool) 3 weeks before the scheduled
consultation with two following weekly reminders. The preopera-
tive surveys are distributed manually by specialist nurses consid-
ering their delicate timing of administration (directly following
diagnosis and before surgery or start of neoadjuvant chemo-
therapy). An advantage of this continuous manual distribution is
that it serves as a reminder to discuss the initiative with all patients
(and caregivers) at the outpatient clinic. An additional change was
made in the follow-up regimen, i.e. the PROs collection at the six
month postoperative time-point (T6) was considered mandatory
instead of optional. The collected PROs at this time-point were
evaluated and discussed with the patient in the telephone
consultation with the specialist nurse. A first consultation at the
outpatient clinic was scheduled together with the (mammo-
graphic) follow-up visit. PRO scores were than evaluated and dis-
cussed with the patient in the consultation room.

An average of 20 min per patient was needed to complete the
PROMs of the outcome set at one specific time-point [24].

First evaluation

We evaluated the first two years of our VBHC-initiative. Ethical
approval for this evaluation was granted by the Institutional Review
Board of the Erasmus MC (MEC-2018-1015). A total of 239 breast
cancer patients, surgically treated at our institute, were enrolled
between October 2015 and December 2017. A response rate of
83.3% (199/239 patients) was seen at baseline (TO), which
decreased over time to 65.7% (157/239 patients) at 6 months
postoperatively (T6) and 55.1% (108/196 patients) at 12 months
postoperatively (T12). Looking at the different questionnaires it was
found that not all questionnaires were completed at the several
time-points (TO, T6, and T12). For example, only the EORTC-QLQ-
C30 and —B23 were completed and the BREAST-Q not, or other-
wise (Fig. 3). Moreover, some time-points were completely missed
leaving all PROMs at that specific time-point empty.

The specialist nurse monitored whether patients completed the
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Fig. 2. Erasmus MC's standard set for breast cancer.

2All PROMs are collected at baseline (T0), 6 months (T6) after treatment, and then annually (T12-T60), except for the BREAST-Q-satisfaction with breast module, which is only
collected at baseline (T0), 1 year (T12) and 2 years (T24) after treatment. "Collection of acute complications is recommended while the patient is undergoing treatment or within 90
days of treatment completion, except for complications of hormonal therapy, which are collected up to one year (T12). “Survival and disease control.

NST = neoadjuvant systemic therapy; PROMs = patient reported outcome measurements.
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Fig. 3. Percentage of breast cancer patients filled in the PROM questionnaires (N%) per

time point during the first year.
Vertical axis shows the percentage (%) of patients who completed the PROM per time

point.
TO = baseline (prior to treatment), T6 = six months after surgery, T12 = twelve months

after surgery.

PROMs and asked patients about their reason not completing the
questionnaire (if applicable). When no responses were received
patients mostly stated that they had forgotten about the surveys
(preoperatively) or had not understood that they would be

administered repeatedly (postoperatively).
Ongoing efforts resulted in a user-friendly interface that directly

displays the outcomes collected in a dashboard so they can be

Physical well-being

Breast satisfaction _—

Body image ;"i —

Sexual functioning

evaluated by both patients and physicians. Concerning feedback,
PROs are filled in prior to outpatient clinic visits and discussed by
the healthcare provider. If not filled in, the patient is asked to do so
and a phone call is planned. Essential for the success of this VBHC-
initiative is the (direct) feedback of the PRO scores and/or the
changes in the scores according to baseline values. An adequate
interpretation of these (changes in) scores enables an appropriate
change in care strategy or intervention. Reference scores are
additionally needed to evaluate PROs scores in a broader perspec-
tive. In order to obtain useful reference scores applicable to our
patient population, we evaluated PRO scores which were retro-
spectively assessed within our institute (all breast cancer patients
treated over the last ten years) [25] and through the regional and
national patient advocacy groups [24]. In addition, we evaluated
the median PROs for the different PROM modules over time during
the first year. As expected PRO scores decreased between baseline
(TO) and 6 months postoperatively (T6), but higher scores were
seen at one year postoperatively (T12) compared to T6, Fig. 4.
Graphical visualization of the trend of PRO scores over time, during
treatment and/or follow-up, facilitate a quick overview of a pa-
tient's current state of health in the physiological, social, and
physical areas and turn this information into a diagnostic tool.

To evaluate whether patients were satisfied with our initiative,
an experience survey was composed, asking patients (n = 30) how
satisfied they were with the number of PROMs, the content of the
PROMs and the feedback of the PRO scores during hospital visits.
Patients reported that PROMs were aligned with their treatment
(86.3%), and they felt themselves more heard at T6 (64.3%) and at
T12 (100%). The majority of the patients even reported that

~_ Global health status

T 0 (N=193)
—T6 (n=152)
T12 (n=108)

Fatigue

Breast symptoms

Pain

Fig. 4. Spider plot representing the different PROM scores per time point (239 patients).
TO = baseline (prior to treatment), T6 = six months after surgery, T12 = twelve months after surgery.
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completing the PROMs helped them to become more aware of their
everyday functioning (60.0%), and contributed positively to their
breast cancer treatment (80%) (Fig. 5).

Discussion

Value-based breast cancer care was implemented within our
institution over a time-period of three years. First, standardized
care pathways were developed by the dedicated multidisciplinary
team. Second, a breast cancer outcomes set was developed in
collaboration with breast cancer patients and regional patient
advocacy groups. Third, the outcomes set was integrated in clinical
practice by using a newly developed data collection tool which was
linked to the electronic health records. Patients within our institute
now receive PROs at baseline and at predetermined time-points
throughout their care cycle to discuss these outcomes with their
healthcare providers and tailor their supportive therapies were
necessary.

The compliance during the first year was lower than expected.
Possible explanations are patients’ unawareness or misunder-
standing about the repeated administration of the PROMs. False or
changing e-mail addresses was another issue which explains the
lower compliance rate over time. In order to tackle these diffi-
culties, a brochure to explain the VBHC-initiative and the different
time-point of survey-assessment was therefore created.

Patients who have participated with the collection tool receiving
and completing the PROMs have provided positive feedback about
the initiative thus far. They stated that the use of PROMs helps them
to prepare for the upcoming appointment, which makes it more
tailored to their needs. Care providers at our institute reported
similar benefits, additionally stating that with the use of PROMs a
more complete view about the provided care can be obtained.
Studies evaluating the use of a similar tool reported comparable
positive feedback of both patients and care providers and identified
several strengths [26—28]. The ability to prioritize topics for dis-
cussion at outpatient visits, symptom monitoring and management
were well documented, as well as improved patient-provider
communication leading to more shared decision making. Clini-
cians found PRO data useful and not disruptive to their practice
[29—31]. Several tools are available nowadays and successful
implementations of outcomes sets by IT-systems integrated in the

EHRs have been reported [28,32—34]. Also, when enquiring about
the expectations of breast cancer patients through the regional and
national patient advocacy groups, positive answers were collected
[24]. Recently, a collaboration with eight hospitals in the Southwest
region of the Netherlands aiming at the same outcomes set was
started to expand the local value-based breast cancer-initiative. In
this way transparency between hospitals can be driven in order to
improve quality of regional breast cancer care by benchmarking
outcomes. Comparing outcomes for quality monitoring requires
implementation of identical outcomes sets. Regional and national,
or even international, efforts to adapt an identical set creates the
possibility for benchmarking and comparative -effectiveness
research.

Both authors LK and MM were part of the [CHOM working group
that established a consensus on the breast cancer outcome set [13].
The ICHOM breast cancer set was compared to the institutional
outcomes set and changes were made to obtain the highest
resemblance. In addition to the ICHOM set the Erasmus MC out-
comes set also includes the EQ-5D-5L-questionnaire and all mod-
ules of the BREAST-Q (i.e. not only the ‘satisfaction with breast’-
module). This general health questionnaire was added mid-2016
within all VBHC-initiatives at the Erasmus MC in order to eval-
uate the health status of all patients referred to our centre [35]. The
BREAST-Q is a surgery specific questionnaire developed in 2009
with the use of modern psychometric methods [17]. It is expected
to accurately differentiate satisfaction with cosmetic outcome per
type of surgery performed [36,37]. An important advantage of early
adaption to a value-based breast cancer care-initiative is that it
generates the possibility to gain insights in the validity and appli-
cability of PROMs used.

Internationally, current payment systems are mostly based on
the volume of services (fee-for-service-model). Bundled-payment
is a value-based model in which the basis for reimbursement is
bundled care and value (results rather than services). Wang et al.
[38], examined the correlation of outcomes and medical expendi-
tures by comparing a bundled-payment system to a fee for
services-system in 17,940 breast cancer patients. With a range of 5-
year follow-up, the medical payments of the bundled-payment
group remained stable, whether the fee-for-service payments
steadily increased. This suggests that bundled-payment systems
may lead to better adherence to quality indicators, better outcomes,

Did the questionnaires that you had to fill in, in your opinion, align with the treatment that you received

Were your answers to the questionnaires discussed during your visit at the outpatient clinic

Did you discussed new subjects based on these questionnaires

Did you feel heard during the phone consultation six months after the surgery

Column
Always
Often

Sometimes

Rarely
Never

Did you feel heard during your visit to the outpatient clinic a year after the surgery?-]

Did filling in the questionnaires helped you to become more aware of your everyday functioning at the time,
of filling in?

for breast cancer

Has filling in the q buted p ly to your

Values

Fig. 5. Experience survey (30 patients).
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and more-effective cost-control over time [38]. Healthcare systems
that already have a bundle-payment system could take advantage
of the transformation made by breast cancer multidisciplinary
teams towards a value-based breast cancer system. Although a
VBHC-initiative is hard to translate to a fee-for-service model, it is
expected that all stakeholders will benefit from such a transition to
longer term bundles [3]. Not only in a fee-for-service system but
also in a bundled payment system sufficient research to gain insight
in PROs validity and applicability is needed before PROs can be used
to guide payments.

Limitations seen within the implementation process should be
rephrased into key lessons. Dedicated resources (human and
financial) need to be established to make outcome measurement
core business. Changing culture as well as practice is a key part of
the process and must be acknowledged in the attempted changes.
Healthcare providers therefore need to make active efforts to
secure support for VBHC in daily practice. The development of our
data collection tool was a significant milestone in the imple-
mentation process. Due to IT functional problems implementation
slowed down, but true progress could be made after the data
collection tool was functioning well. This went hand in hand with
improved knowledge and awareness about VBHC and the data
collection tool. Running pilots and educating both providers and
patients are therefore essential for high compliance rates with
provider outcomes and PROs. Lastly, to ensure continuous adapta-
tion and correction during the implementation process, small and
incremental changes should be made instead of mass overhaul [12].

With breast cancer survival rates continuing to improve, the
focus on survivorship issues and quality of life is increasingly
becoming important. In the context of breast cancer care a value
approach is expected to generate necessary insights in outcomes
for the different surgical strategies and improve care efficiency (by
improving outcomes and stabilizing or reducing costs). The VBHC-
initiative is expected to pave the way [24]. Our initiative has now
grown beyond its own centre to support other breast cancer centres
to implement the same set of outcomes, seeding the potential for
learning and improvement initiatives on a much broader scale. At
the moment we analyse a large dataset in order to develop pre-
diction models for quality of life concerning certain therapies.

Conclusion

A value-based breast cancer strategy including explicit and
longitudinal PRO scores was successfully implemented within our
institute. Measurement of PROs as well as provider reported out-
comes was implemented within our standard care. Structured
measurements will create opportunities for performance
improvement, shared treatment decision making and bench-
marking between different providers and healthcare systems, both
on a regional and international scale. For this, dedicated resources,
change of culture and practice, and improved knowledge and
awareness about VBHC were essential. The outline described of
both the development and implementation of this initiative is
meant as a guide for future implementations.
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