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Development of a standard set of key
work-related outcomes for use in practice
for patients with cardiovascular disease:

a modified Delphi study

Marije E. Hagendijk'"®, Nina Zipfel', Jan L. Hoving'?, Marijke Melles®, Philip J. van der Wees* and Sylvia J. van
der Burg-Vermeulen'

Abstract

Background To facilitate the maintenance or resumption of participation in work for patients with cardiovascular
disease (CVD), there is a need for high-quality work-focused healthcare. According to the concept of value-based
healthcare, quality of care can be enhanced by understanding the outcomes that matter most to patients. However, a
major challenge in assessing quality of work-focused healthcare in practice is the lack of consensus on which work-
related outcomes should be measured.

Objective The objective of this study was to identify a standard set of key work-related outcomes for patients with
CVD to be used in practice of work-focused healthcare in the Netherlands, including standardised outcome measures
and associated case mix factors. This standard set is intended to assist occupational and other health professionals

in delivering work-focused healthcare that meets a patient’s individual needs regarding work participation, and to
enhance patients’engagement in their own work-focused care process.

Methods A 2-round RAND-modified Delphi process was conducted. The process included literature searches,
consecutive research team meetings, and several meetings and rounds of voting by a working group. The working
group consisted of patients with CVD (n=6) and health professionals representing different stakeholders (n=11)
involved in work-focused healthcare for this patient population in the Netherlands. Consensus was reached over four
phases: (1) establishing the scope of the standard set and defining the population, (2) prioritising and defining the
outcome domains, (3) selecting the outcome measures for the most important domains, including clinical data and
patient-reported data, and (4) selecting and defining case mix factors.

Results A 23-item patient-reported questionnaire was developed, called the Value@WORK-Q23, including questions
on nine work-related outcome domains considered most important for patients with CVD: (1) work participation, (2)
physical work ability, (3) mental work ability, (4) suitable work, (5) support from the work environment, (6) flexibility

of the work environment, (7) communication with the patient, (8) person-centredness, and (9) interdisciplinary
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communication. In addition, nine case mix variables was selected, comprising demographic-, disease-, and work

factors.

Conclusions The Value@WORK-Q23 provides guidance on measuring the most important work-related outcomes for
patients with CVD. Using this work-related set in practice, in addition to existing disease-specific standard sets for CVD
may facilitate the provision of high-value work-focused healthcare for this patient population.

Plain English version of the abstract

Why? People with heart disease often need help to stay at work or return to work. To provide the best care, it's
important to know what work-related outcomes matter most to these patients. However, there's no agreement on

which outcomes to measure.

What was the goal? This study aimed to create a standard set of important work-related outcomes for heart disease
patients in the Netherlands. This set will help health professionals provide better, personalized care and involve

patients more in their own care.

How? The study used a structured process involving literature reviews, team meetings, and multiple rounds of
discussions and voting with a group of patients and health professionals. The group included 6 patients with heart

disease and 11 health professionals from various fields.

What did we find? The study developed a 23-question survey (the Value@WORK-Q23) for patients, covering

nine key areas: work participation, physical and mental work ability, suitable work, support and flexibility at work,
communication with the patient, person-centred care, and teamwork among health professionals. It also identified
nine factors that could affect these outcomes, such as demographics, disease specifics, and work conditions.

Conclusion? This new survey helps measuring the most important work-related outcomes for heart disease patients.
Using this survey alongside existing heart disease care standards can improve the quality of work-focused healthcare

for these patients.

Keywords Patient-reported outcome measures, Value-based healthcare, Cardiovascular diseases, Occupational
health, Work engagement, Patient-centred care, Patient preference, Interdisciplinary communication, Return to work,

Workload

Background

With the rise in the legal retirement age across most
industrialised countries, the prevalence of cardiovascu-
lar disease (CVD) among the working age population is
steadily increasing [1, 2]. When working age individuals
are diagnosed with CVD, one of their primary concerns is
whether they can continue working [3, 4]. Consequently,
a decrease in the ability to work negatively affects the
overall perception of their quality of life [5]. To prevent
this, return-to-work or stay-at-work has been recognized
as crucial indicators for general health, mental health and
physical, social and emotional functioning [5]. Healthcare
services that target work participation play a vital role in
supporting patients with CVD in achieving a return to
work or staying at work [6]. Many healthcare profession-
als can be involved in providing work-focused healthcare
services, assessing a patient’s abilities and limitations
related to work participation, and providing advice and
support for functional recovery [7]. However, despite the
importance of work-focused healthcare in practice, its
impact remains uncertain as professionals lack knowl-
edge on how to deliver effective work-focused healthcare
[8-10]. Therefore, the needs of working-age patients with
CVD are not being consistently met [7, 11].

According to the concept of value-based healthcare,
quality of care can be improved by focusing on those out-
comes that matter most to patients [12]. In value-based
healthcare, outcomes are defined as the results of care in
terms of the patient’s health over time, in contrast to care
processes or interventions designed to achieve the results
[13]. Measuring person-centred outcomes, including key
outcomes related to the patient’s context and surround-
ings, can improve quality of care at both aggregate and
patient level [14]. Measuring outcomes at an aggregate
level is used for benchmarking, enabling learning and
improving across healthcare institutions [15]. At an indi-
vidual level, person-centred outcomes reported by the
patient are used as input during healthcare consulta-
tions, to support shared decision-making and to discuss
the patient’s needs [16—18]. A key challenge in improving
the quality of work-focused healthcare in practice is the
absence of consensus on which person-centred outcomes
should be measured and how this should be done [19].
Therefore, there is a need for standardisation of person-
centred work-related outcomes to enhance the delivery
of high-value work-focused healthcare for all working-
age patients with CVD.

Current research has focused on the development
of an international generic core outcome set for work
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participation, seeking consensus on outcomes measur-
ing the effects of interventions on work participation in
intervention trials using the Core Outcome Measures
in Effectiveness Trials methodology [20]. However,
this generic core outcome set was developed primar-
ily for research purposes to evaluate the effectiveness of
interventons on outcomes such as return to work and
work status, designed to be applied to all health condi-
tions. Additionally, this generic core outcome set was not
developed for use in work-focused healthcare practice,
and does not address the broad range of needs of patients
in work-focused healthcare. The International Consor-
tium for Health Outcomes Measurements (ICHOM) has
developed standard sets of person-centred outcomes,
targeting key outcomes for various medical conditions,
including coronary artery disease [21]. However, we
found that these ICHOM sets primarily focus on disease-
specific key outcomes, in which work is often either not
included at all or only addressed through a single out-
come domain on work functioning.

The objective of this study was to develop a standard
set of key work-related outcomes for patients with CVD.
This set includes standardised outcome measures and a
minimal set of associated case mix factors. The goal is to
facilitate work-focused healthcare practices while mini-
mising the registration burden by targeting a minimal
set [14]. This standard set of work-related outcomes can
complement existing disease-specific standard sets.

Methods

Design and setting

For the development of this standard set, the approach
used by ICHOM to developing person-centred standard
sets was followed [21, 22]. A 2-round modified Delphi
process was conducted, following the RAND/University
of California at Los Angeles methodology [23]. Consen-
sus was reached over four phases (see Fig. 1) including
working group debate: (1) establishing the scope of the
standard set and defining the population, (2) prioritis-
ing and defining the outcome domains, (3) selecting the
outcome measures for the most important domains,
including clinical data and patient-reported data, and (4)
selecting and defining case mix factors [24]. This study is
conducted in the context of the Dutch healthcare system.
More information on the work-focused healthcare sys-
tem in the Netherlands can be found in this study [7].

Working group composition and recruitment

Our aim was to establish an interdisciplinary work-
ing group encompassing a broad spectrum of speci-
alities in work-focused healthcare, as outlined in the
ICHOM approach [21, 22]. The people invited to join
the working group were representatives of healthcare
professionals involved in work-focused healthcare and
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patients [7]. These specialities included: insurance
physicians, occupational physicians, physiotherapists,
labour experts, psychologist, cardiologists, general
practitioners, and patients with CVD. Prospective
members were informed and invited to participate
through various channels, including personal invita-
tions via the network of the research team, open calls
on social media, and invitations extended to members
of associations representing the interests of the differ-
ent stakeholder groups, such as the Dutch Association
for Insurance Medicine, Dutch Association for Heart,
Vascular and Pulmonary Physiotherapy, and the Dutch
Patient Federation. Invitees who expressed interest in
participating were contacted by the first author (MH)
by phone to discuss the aims of the research and the
obligations associated with participation.

Data collection and analysis

To facilitate the process of debate and consensus during
the four phases shown in Fig. 1, three literature searches
and three meetings were undertaken by the research
team, and a combination of four meetings and four voting
rounds by the working group were conducted. The four
working group meetings were held between February and
September 2023, comprising one two-hour face-to-face
meeting and three one-and-a-half hour online meetings.
All meetings were chaired by either the first or second
author (n=3 by MH, n=1 by NZ) and were supported by
at least two team members in varying compositions (NZ,
JH, PW, SB). Each working group meeting was followed
by an online vote, administered through questionnaires
created on the Microsoft Forms platform. Each meeting
and voting round was supported by a poster or booklet
presenting the results of the literature searches, minutes
of previous meetings, proposed discussion points and/
or results of the preceding voting round. The final stan-
dard set, including all measures as well as the case mix
factors, was shared with the working group for their final
approval. Afterwards, the final version of the standard set
-intended to be completed by the patient- was checked by
a professional writer to ensure B1 language level.

Phase 1. Establishing the scope and target population

The proposed scope of the standard set was to identify
a standard set of work-related outcomes most impor-
tant for patients, with the dual objective of (1) assisting
healthcare professionals in meeting individual patient
needs related to work participation and (2) enhancing
patient engagement in their own work-focused care pro-
cess. The proposed target population comprises patients
of working age living with CVD. During the first meeting
the working group deliberated upon the proposed scope
and the target population.
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Phase 2. Selection of outcome domains

A targeted literature search was conducted by the
research team in order to provide a long list of outcome
domains extracted from literature and guidelines (see
Fig. 1, search 1 and supplementary material 1). To pres-
ent the long list to the working group in a more struc-
tured way, the domains were organised into categories
based on a previous subdivision of the workload and
reintegration possibilities factor from the ICF model
[25]. After discussing the long list of outcome domains
and voting criteria established by the research team
(see Fig. 1, meeting 1), the working group was tasked
with rating each of the outcome domains on a 9-point
Likert scale ranging from 1 -not important at all- to 9
-very important- (see Fig. 1, survey 1). The four voting
criteria were as follows: (1) The outcome domain has a
significant impact on the work participation of patients
with CVD and/or on the patient’s awareness and engage-
ment with their work-orientated care process, (2) the
outcome domain can be influenced by healthcare pro-
fessionals involved in work-focused healthcare, (3) the
outcome domain has the potential to be measured, and
(4) the outcome domain influences societal costs. Out-
come domains that were rated as ‘very important’ (7-9
points) by more than 70% of the working group were
promptly included in the standard set. Outcome domains
falling within the 30-70% range during the first voting
round were discussed at the second working group meet-
ing. Outcome domains rated as ‘very important’ by less
than 30% of working group were immediately excluded.
Likewise, during the second voting round, all outcome
domains rated as ‘very important’ by more than 70% of
the working group were included in the standard set,
while outcome domains rated as ‘very important’ by less
than 70% of the working group were excluded.

Phase 3. Selection of outcome measures

To provide an overview of existing measurement instru-
ments for each of the included outcome domains, a tar-
geted literature search was conducted by the research
team (see Fig. 1, search 2 and supplementary material
1). Upon reviewing the overview of existing measure-
ment instruments, the working group discussed the
suitability of these instruments for each of the outcome
domains (see Fig. 1, meeting 3). During these discus-
sions, greater emphasis was placed on selecting stan-
dardised instruments and efforts was made to retain as
many original question and response options as pos-
sible. Taking into account this discussion, the research
team formulated a proposal on how to measure each of
the outcome domains (see Fig. 1, research team meeting
1). Then, at the third voting round, the members of the
working group were asked to rate the proposed outcome
measures on the 9-point Likert scale, considering four
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voting criteria: (1) the suitability of the outcome measure
for the outcome domain of interest, (2) the validity and
reliability of the outcome measure, (3) the interpreta-
tion of the measurement score for clinical practice, and
(4) the feasibility of implementing the measurement in
practice. The results were interpreted in a similar man-
ner to the thresholds for the outcome domains. At the
fourth meeting, the working group discussed how to
enhance the outcome measures. Feedback regarding the
outcome measures was further analysed and discussed
by the research team at an additional session (see Fig. 1,
research team meeting 2). At the fourth voting round the
members of the working group were asked to indicate
their agreement with the proposed changes to the out-
come measures.

Phase 4. Selection of case mix factors

A targeted literature search was conducted by the
research team to provide a long list of case mix fac-
tors extracted from literature and guidelines (see Fig. 1,
search 3 and supplementary material 1). The working
group was then asked to add to this long list of case mix
factors if they considered it necessary (see Fig. 1, survey
4). Consensus on a minimal set of case mix factors was
reached after discussion by the research team (see Fig. 1,
research team meeting 3). The selection of the minimal
set of case mix factors was based on the influence of the
factors on the selected outcomes. The final standard set,
including the minimal set of case mix factors, was shared
with the working group for final approval.

Role of the researchers and ethical considerations

All authors are experienced researchers in the field of
occupational health and/or human-centred design.
All participants signed an informed consent form and
received compensation in return for their participation.
The Medical Ethics Committee of the Amsterdam Uni-
versity Medical Center declared that the study design did
not require comprehensive ethical review, as the Medical
Research Involving Human Subjects Act did not apply to
this study (Reference number: W22_304 # 22.382).

Results

Working group composition and response rates

The working group comprised 17 members, of which
6 were patients and 11 healthcare professionals. The
patients’ diagnoses included various types of CVD (n=2
cardiac arrhythmia, #=1 coronary artery spasms, n=1
heart valve disease, =2 aortic disease). At the time of
diagnosis one patient was self-employed, four were con-
tracted employees and one was a temporary worker. At
the moment of this study, two were fully working, two
were partly working and two were not working. The
group of healthcare professionals included two insurance
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Table 1 Characteristics of the working group (n=17)

Variable Mean (SD) or
n (percentage)

Working group (n=17)

Age 50.7 (9.9)
Gender (male) 8 (47.1%)
Patients (n=6)
Age 51.5(7.8)
Gender (male) 1(16.7%)
Time since diagnosis (years) 32(1.6)
Type of CVD
Cardiac arrhythmia 2 (33.3%)
Coronary artery spasms 1(16.7%)
Heart valve disease 1(16.7%)
Aortic disease 2 (33.3%)
Employment status at moment of diagnosis
Working fulltime 2(33.3%)
Working part time 3 (50.0%)
Not working 1(16.7%)
Type of work arrangements
Self-employed 1(16.7%)
Contracted employee 4 (66.6%)
Temporary worker 1(16.7%)
Current employment status
Fully working 2(33.3%)
Partly working 2 (33.3%)
Not working 2 (33.3%)
Job sector
Education and training 1 (16.7%)
Engineering, production and construction 1(16.7%)
Healthcare and wellbeing 2 (33.3%)
Security and public administration 2 (33.3%)
Present comorbidities
Musculoskeletal 1(16.7%)
Neurological 3 (50.0%)
None 2 (33.3%)
Professionals (n=11)
Age 503(11.2)
Gender (male) 7 (63.6%)
Years of work experience 134 (9.7)

physicians, one working for the Dutch Social Security
Agency and one working in the private sector, an occu-
pational physician specialising in cardiovascular issues, a
labour expert employed by both the Dutch Social Secu-
rity Agency and a reintegration agency, a clinical phys-
iotherapist involved in cardiovascular rehabilitation, an
occupational physiotherapist, a nurse specialising in car-
diology, a general practitioner, a psychologist employed
by the Dutch Social Security Agency, a reintegration
coach and a cardiologist. See Table 1 for further charac-
teristics of the working group. In total the average atten-
dance rate during the working group meetings was 85.3%,
and the response rate for all voting rounds was 100%.
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Phase 1. Establish the scope and target population

The working group reached the consensus that the pro-
posed scope of the standard set should be aligned with
the following objectives: firstly, to assist healthcare pro-
fessionals in addressing the individual needs of patients
related to work participation, and secondly, to enhance
the engagement of these patients in their own work-
focused care process. In addition, the working group
reached consensus on the proposed target population,
adhering to the definition of CVD as outlined by the
World Health Organization [26].

Phase 2. Selection of outcome domains

Based on a literature search, 33 outcome domains were
identified and subsequently subdivided into 5 categories
based on the ICF model (see supplementary material 3)
[25]. These were: (1) work factors (n=5), (2) work abil-
ity (n=4), (3) personal factors (n=9), (4) external factors:
work-focused healthcare (n=12), and (5) external fac-
tors: social and work environment (n=3). The working
group reached consensus on 9 outcome domains rated as
being most important in the first two voting rounds (see
Fig. 2 and supplementary material 3). The final 9 outcome
domains comprised: (1) work participation, (2) physical
work ability, (3) mental work ability, (4) suitable work, (5)
support from the working environment, (6) flexibility of
the working environment, (7) communication towards
the patient, (8) person-centredness, and (9) interdisci-
plinary communication. The definitions of these outcome
domains can be found in Table 2. Key points of discus-
sion are listed below.

Work participation

Although during the first survey the outcome domain
work disability was immediately appointed as very
important by more than 70% of the participants, defining
this outcome domain proved challenging. The insurance
physicians involved, representing both the Dutch Social
Security Agency and the private sector, highlighted that
work disability, as defined in the realm of insurance
medicine practice, entails a comprehensive assessment
of earning capacity based on established functional capa-
bilities. Patients in the working group expressed their
perception that work disability, as defined within the
practice of insurance medicine, carries a legal connota-
tion with negative implications. They argued that this
definition did not align with the scope of this standard
set. Therefore, to contextualise work disability appro-
priately, the working group discussed what they consid-
ered most important within the scope of this standard
set. They collectively agreed it was especially important
to delineate the context of work participation. There-
fore, the working group decided to reframe this outcome
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Fig. 2 Flow diagram of the selection of the outcome domains.'Very important'= 7-9 score on a 1-9 Likert Scale

domain, by no longer referring to it as ‘work disability’
but as ‘work participation’

Work ability

Four outcome domains related to work ability were
included in the long list of outcome domains: physical
work ability, mental work ability, sustainable recovery
work ability, and social work ability. While the physi-
cal and mental work ability were promptly appointed as

very important, the working group engaged in an exten-
sive discussion regarding the importance of sustainable
recovery work ability. However, consensus on this out-
come domain was not reached.

Suitable work

Similar to the discussion regarding work participation,
defining suitable work also proved to be challenging due
to different interpretations among the members of the
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Table 2 Proposed standard set of most important work-related outcomes to be used in practice for patients with cardiovascular

disease
Part of questionnaire* and Definitions of the outcome domains Origin of chosen outcome measures* Items
included outcome domains (n)*
Part 1 - Performance in paid work
Work participation Extent to which the patient participates in work, Al items of the return to work’domain from the stan- 6
such as having a job, number of hours and type  dard set for patient with hand and wrist conditions [28]
of work. were included and adjusted to the context of CVD.
Part 2 — Work ability
Physical work ability The extent to which the patient can physically ~ The Work Ability Score (WAS) was specified for general, 4
perform work. physical, mental and energetic work ability [29].
Mental work ability The extent to which the patient can mentally
perform work.
Part 3 - Suitable work
Suitable work Having suitable work that matches the patient’s  The fourth out of seven items of the Work Ability Index 6
possibilities and limitations. (WAI) [31] and the full Output Demand Scale of the
Work Limitations Questionnaire (WLQ) [30] were both
included.
Part 4 - Work environment
Support from the work The extent to which the work environment is A single item was derived from the 17-item first part 2
environment involved and supportive for the individual. on sociographic data and background information of
the Work rehabilitation questionnaire (WORQ) [33]. The
wording and response options were adjusted, includ-
ing the addition of an additional question stating the
context.
Flexibility of the work The extent to which the work environment is A single item was derived from the 20-items’my supervi- 1
environment able to take over tasks and offer adjustmentsin  sor’scale of the Support for Workers with a Disability
work. Scale (SWDS) [32]. The wording and response options
were adjusted.
Part 5 - Person-centredness
Communication towards the  The extent to which the patient experiencesto Al items of the CollaboRATE questionnaire for patients 3
patient be included in the flow of information within 10-point scale [34] were included and adjusted to the
work-focused healthcare. context of work and health.
Person-centredness Extent to which the patient feels that they are
being treated correctly and that attention is paid
to their personal situation.
Part 6 - Interdisciplinary communication
Interdisciplinary The way in which information is exchanged Self-developed item. 1

communication between professionals involved in work-foc

healthcare.

used

*The 23-item patient-reported questionnaire (Value@WORK-Q23) can be found in supplementary material 5

working group. Some members, including the occupa-
tional physician and the labour expert, interpreted suit-
able work in terms of what would be appropriate for a
specific patient rather than focusing on the patient’s cur-
rent work situation. Following a thorough discussion, the
working group reached consensus that the focus should
be on the existing work situation. They noted that the
outcome becomes irrelevant for patients who do not have
an active work environment.

Person-centredness

During the working group discussions, several patients
emphasised that the term ‘patient-centredness’ felt overly
restrictive in defining their experiences and carried a
negative connotation. They expressed the need for a
broader perspective that encompasses all aspects of being

human. Consequently, one of the professionals proposed
the term ‘person-centredness, which was welcomed by
the entire working group.

Personal factors

While the category personal factors included nine out-
come domains, none of these were included in the stan-
dard set. The working group identified and discussed the
matter. However, ultimately they concluded that none of
the outcome domains in this category stood out as being
more important than any other.

Phase 3. Selection of outcome measures

A wide array of measurement instruments that could
potentially measure the included outcome domains were
identified by means of a literature search. When voting,
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the working group unanimously agreed on all propos-
als by the research team on how to measure each of the
outcome domains (see supplementary material 4). Con-
sidering the suggestions for improvement by the working
group, consensus was reached on a 23-item question-
naire for measuring the nine outcome domains. The mea-
surement instrument for each of the outcome domains
can be found in Table 2. The 23-item patient-reported
questionnaire, called the Value@WORK-Q23, can be
found in supplementary material 5. Significant discussion
points, considerations and final decisions for selecting
the outcome measures of all nine outcome domains are
listed below.

Work participation

In the search for a suitable instrument to measure work
participation, the research team found a core set that
considered current employment status, work participa-
tion, and time to return to work to be the most impor-
tant aspects when measuring work participation [27].
An earlier standard set for patients with hand and wrist
conditions had included an outcome on return to work
including outcome measures regarding these three
aspects [28]. This original questionnaire on the hand
and wrist was slightly adjusted to align with our focus on
CVD.

Work ability

The Work Ability Score (WAS) was identified as an
instrument to assess generic work ability, physical work
ability and mental work ability, in accordance with the
previous literature [29]. However, the patients in the
working group indicated that energy levels and fatigue
can significantly impact perceived work ability. Both
patients and healthcare professionals concurred that
energetic work ability cannot be adequately captured by
measures regarding physical or mental work ability alone,
as it is an independent aspect of work ability. Therefore, it
was decided to incorporate a distinct question regarding
energetic work ability within the domain.

Suitable work

In the search for a suitable measurement instrument for
the outcome domain suitable work, the research team
found multiple measurement instruments, each evaluat-
ing different aspects of suitable work. Consequently, to
acquire a comprehensive understanding of the outcome
suitable work, questions from two measurement instru-
ments were combined: the fourth question from the
Work Ability Index (WAI) and the Output Demand Scale
from the Work Limitations Questionnaire (WLQ) [30,
31].
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Support from & flexibility of the working environment

The working group discussed whether the two outcome
domains support from the working environment and flexi-
bility of the working environment should be considered as
separate definitions, each requiring different measures.
The patients expressed the opinion that these indeed dif-
fer, and therefore required different measures. In the view
of the patients, support from the working environment is
the social part of the support, including the involvement
of the working environment., while flexibility is more the
practical side, including the extent to which work tasks
can actually be adjusted. Nevertheless, to maintain a logi-
cal structure within the standard set, the working group
recommended combining the two outcome domains into
one theme, but including both measures. For support
from the working environment one question was selected
from the Work Rehabilitation Questionnaire (WORQ)
and for flexibility one question from the Support for
Workers with a Disability Scale (SWDS) was selected [32,
33]. To interpret the answer on these measures, a self-
developed question was added to quantify the extent to
which support from the working environment is needed.
These two outcome domains are irrelevant for those
patients without an active work environment.

Communication towards the patient & person-centredness
For the outcome domains communication towards the
patient and person centredness, the research team found
that both outcome domains can be properly measured
by the collaboRATE questionnaire. The collaboRATE
questionnaire is a patient-reported measure for shared
decision-making, including three questions relating to
the effort made by the healthcare professional to under-
stand the health issue, listen to the things that matter
most about the health issue, and include what matters
most to the patient [34]. These three questions tran-
scended our previously established definitions of the two
outcome domains, which led to the decision to merge
the two outcome domains. However, the original version
of the collaboRATE lacks a work-related focus so with
the permission of the developer, the collaboRATE was
slightly adjusted to include the work-related focus for our
purpose.

Interdisciplinary communication

In the search for a suitable measurement instrument for
patients with regard to their experiences of the communi-
cation between professionals, no instruments were found.
Therefore, the research team suggested adding a self-
developed question, which was discussed and refined by
the working group.
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Order in patient-reported standard set

In addition to the outcome domain-specific discussions,
the working group suggested a specific order to present
the outcome measures in the patient-reported question-
naire. This proposed order was based on their under-
standing of the relation between the outcome domains
and their measures. They suggested initiating the list with
work participation and work ability, followed by suitable
work and support & flexibility from the working envi-
ronment as these outcomes are all closely related to the
current work situation. Lastly, they recommended con-
necting the three outcome domains targeting person cen-
tredness and communication.

Phase 4. Selecting case mix factors

The literature search identified a total of 21 case mix
factors. These factors were subdivided into 3 categories
including 7 demographic factors (e.g. age and gender), 7
disease specific factors (e.g. diagnosis and comorbidities),
and 7 organisational work factors (e.g. type of employ-
ment contract and sector) (see supplementary material
6). Based on the input by the working group, the long
list was supplemented with two additional case mix fac-
tors: the presence of depression (a disease specific factor)
and previous periods of work disability (a work factor).
Ultimately, the research team reached consensus on the

Table 3 Proposed minimal set of case mix factors to be able to
compare the most important outcome domains on a group level
Category

Case mix factor Definition

Demographic Age Age of the patient.

Gender Gender of the patient.

Education The highest educational level
the patient has completed.

Postal code The letters and digits assigned

to the geographical area the
patient lives in. The postal code
may be associated with a certain
socio-economic status.

The type of cardiovascular
disease diagnosis a patient has
received.

The presence of one or more
additional conditions or diseases
that have an influence on the
work participation of the patient.
Work-status prior If and for how many hours, the
to cardiovascular  patient was working in a paid

Disease specific  Type cardiovas-

cular disease
Comorbidities
influencing work

participation

Work

disease job at the time of the diagnosis
of the cardiovascular disease.
Workload How much capacity the patient

needs to perform current paid
work.
Previous periods  Any periods in the past during
of work disability - which the patient was unable
to work due to a disability or
health-related issue.
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importance of nine case mix factors. These case mix fac-
tors comprised four demographic factors, i.e. age, gender,
educational level and postal code, two disease specific
factors, i.e. type of CVD and comorbidities influenc-
ing work participation, and three work factors, i.e. work
status prior to CVD, workload and previous periods of
work disability. All members of the working group agreed
on this selection. All definitions of the case mix factors
are shown in Table 3. The items proposed for measuring
these case mix factors can be found in supplementary
material 7.

Discussion
With an interdisciplinary group of (occupational) health-
care professionals and patients, we developed a stan-
dard set of key work-related outcomes for patients with
CVD to be used in the practice of work-focused health-
care. Consensus on which are the nine most important
outcome domains is reached: (1) work participation, (2)
physical work ability, (3) mental work ability, (4) suit-
able work, (5) support from the work environment, (6)
flexibility of the work environment, (7) communication
with the patient, (8) person-centredness, and (9) inter-
disciplinary communication. For each of these outcome
domains, consensus was reached on how to measure
them, resulting in a 23-item patient-reported question-
naire. This questionnaire was called the Value@WORK-
Q23. The Value@WORK-Q23 was complemented by
nine case mix variables, consisting of demographic-, dis-
ease-, and work factors. It is important to acknowledge
that this set does not encompass all outcomes that are
significant to this patient population. Our goal was to
develop a minimal set of key work-related outcomes in
order to reduce the registration burden during data col-
lection [14]. To our knowledge, this is the first standard
set of patient-centred work-related outcome measures
for patients with CVD, originating from the principles
put forward by the value-based healthcare concept [12].
It is envisioned that this newly developed work-focused
standard set will complement existing disease-specific
standard sets. For instance, the disease-specific stan-
dard set for coronary artery disease does not yet inte-
grate work-related outcomes [21]. By incorporating this
work-focused standard set alongside disease-specific
ones in daily healthcare practice, healthcare profession-
als will potentially gain better insight into the patient’s
full personal situation, including their work situation.
This additional insight helps healthcare professionals
better meet the patient’s work-related needs [17], which
is essential for improving the patient’s health-related
quality of life [35]. Additionally, it has been found that
completing patient-reported questionnaires encour-
ages patients to reconsider their personal circumstances
[36]. Our work-focused set may enhance the patient’s
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engagement in their work-focused healthcare process,
and support work-related shared decision-making [37].
Engaging patients by addressing their responses to the
questionnaire may, in turn, also enhance their health-
related quality of life [38]. Given the heterogeneity in our
target population, it should be acknowledged that not all
outcome domains are equally relevant or applicable to
all patients, as their individual work circumstances and
work status vary widely.

The literature underscores the importance of the out-
come domains; for instance, work participation was
highlighted as a key outcome in previously developed
patient-centred standard sets [28, 39]. Additionally,
workplace accommodations and attitudes have been
identified as influential factors affecting work partici-
pation, and have shown to influence the quality of care
following stroke [40]. Furthermore, in a previous study
patients emphasised the importance of person-centred-
ness, effective information exchange, clear professional to
patient communication, and interdisciplinary collabora-
tion among healthcare professionals [11].

Somewhat surprisingly, no personal factors were
included in our standard set. Consistent with the litera-
ture, our working group acknowledged the importance
of the personal factors identified in relation to work par-
ticipation [41]. However, the working group blamed the
lack of consensus on the diverse and individually deter-
mined nature of personal factors, in which also the mea-
surability and influenceability of these personal factors
was questioned by healthcare professionals. Therefore,
we suggest the personal factors should be candidate out-
comes, and their importance should be considered on an
individually patient basis.

Methodological considerations

A significant strength of our standard set is that we
adhered to the standardised and comprehensive approach
used by ICHOM in developing over 40 person-centred
standard sets [42]. However, the cut-off value for inclu-
sion and exclusion of outcome domains and measures
varied greatly between the different ICHOM studies [43].
Therefore, we chose our inclusion and exclusion rates of
70% and 30% respectively, based on averages found in
the literature (66-80%; 0-50%) [24, 43]. The 30% exclu-
sion rate resulted in two outcome domains being omit-
ted after the first voting round (supplementary material
3). We believe that including these two outcome domains
in the second voting round would not have impacted the
final set. Similarly, an exclusion threshold of 50% would
not have impacted the final set (supplementary material
3). Four outcome domains were included in the final set
based on consensus scores between 70% and 80% (sup-
plementary material 3). A stricter inclusion threshold of
80% could have resulted in fewer outcome domains being
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included in the final set. However, we support our deci-
sion to use a 70% inclusion threshold, as it ensured that
the number of outcome domains included were compre-
hensive yet manageable [14].

Another strength of our study is the recognition of
diversity of our patient population. In line with our com-
mitment to incorporate a variety of patient perspectives,
six of our working group members were patients (35%),
surpassing the typical 25% representation in ICHOM
working groups [42]. This relatively high percentage
reflected our dedication to patient-centred research. Our
patient representatives came from diverse backgrounds,
including different types of work arrangements, employ-
ment statuses and types and stages of CVD, ensuring a
broad representation of the CVD population. However,
in the development of another standard set [23], an addi-
tional patient advisory group (n=300+) was involved
alongside the working group, where they rated the
importance of each proposed outcome. This input was
made transparent to the working group, enabling them
to incorporate this information into subsequent discus-
sions and voting. While our working group had a rela-
tively high percentage of patients directly participating in
the consensus process, the ratings from a larger patient
group were not assessed. Although the inclusion of such
an additional patient advisory group is not standard prac-
tice in the ICHOM method [42], we believe it could have
helped our working group in considering the importance
of the outcome domains. To ensure a holistic and inclu-
sive perspective, we engaged stakeholders from all rel-
evant professions throughout the patient’s work-focused
healthcare process in the Netherlands [7]. Eleven health-
care professionals participated, providing balanced rep-
resentation across various healthcare perspectives. This
resulted in a working group of 17 members, which is a
typical group size for developments of this kind (12-31)
[43].

In addition, while most outcome measures in the
developed standard set were selected from validated
measurement instruments [30-32, 44, 45], several modi-
fications were necessary to align the specific needs of
work-focused healthcare. These adjustments included
using single items, adapting measures to fit the context,
or modifying response options. Such changes may have
negatively impacted the external validity of the mea-
sures. The limited availability of appropriate measure-
ment instruments for the included outcome domains
once again underscores the novelty of measuring patient-
reported work-related outcomes. Therefore, we had to
rely on making adjustments to existing measures and
to design new items to ensure the comprehensibility
and manageability for patients, facilitating practical use.
Therefore, the validity of the patient-reported question-
naire should be further investigated [46]. Future revisions
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of the standard set should consider newly validated
outcome measures that require fewer adjustments to
enhance overall validity.

Implications for future research

While most standard sets are developed in an interna-
tional setting, this particular standard set was specifically
tailored for use in practice within the Netherlands. This
decision was driven by notable differences in healthcare
systems worldwide, particularly the distinct separation
between the medical roles of clinical and occupational
professionals in the Netherlands [47]. Consequently, it
remains uncertain whether this standard set includes
universally important outcomes and whether it can be
effectively applied for patients in healthcare contexts out-
side the Netherlands. However, we suggest that some of
the included outcome domains are likely transferable to
healthcare settings outside the Netherlands. For instance,
we believe that the outcome domains on work ability hold
relevance for all patients experiencing work participation
problems due to CVD, regardless the healthcare system.
However, the importance of outcomes such as support
and flexibility of the work environment, or interdisciplin-
ary communication may be more strongly influenced by
legislation and regulations and the professionals involved
in the different healthcare systems. Nevertheless, inter-
national adoption of a standard set is desirable to facili-
tate cross-border learning and improvement. Therefore,
future research is needed to determine the transferability
of this standard set to other contexts and which adapta-
tions are necessary. Collaborating with ICHOM partners
could facilitate the development of an internationally
applicable outcome set, in which our standard set serves
as the foundation. The current standard set developed for
use in practice aims to encompass the key work-related
outcomes for individuals, particularly those living with
CVD. However, work is a critical outcome for all adults
managing health conditions within the working-age
population [39]. It can be assumed that the results in the
standard set are not only important for people with CVD,
but that the set can be generically applied with minimal
adjustments for people who experience work problems
due to chronic illness. Therefore, future research should
investigate whether key work-related outcomes vary
across different medical conditions to determine the gen-
eralizability of our work-related standard set. As a next
step, the added value of the newly developed standard
set needs to be tested in practice, in order to assess its
feasibility for implementation, use and impact. Hereby,
it would also be interesting to explore the feasibility and
impact of measuring all the included outcome domains
across different healthcare settings. For example, in cura-
tive healthcare, where PROMs are already widely used,
the standard set could be distributed alongside other
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existing PROMs. Adding the full standard set could
impose a burden for both patients and professionals.
Therefore, selecting a subset of domains from this stan-
dard se t that provide meaningful insights while minimiz-
ing the response burden for patients and administrative
load for professionals may be essential for successful
implementation. Additionally, studies should investigate
the validity and reliability of these subsets to ensure they
effectively capture essential patient-reported outcomes.

Implications for practice

The work-related standard set developed in the present
study serves to help healthcare professionals and poli-
cymakers to deliver value-driven care. The developed
standard set aims for person-centred quality improve-
ments by means of a dual strategy at both an individual
and aggregate level. At an individual level, healthcare
professionals gain insight into the patient’s answers,
enabling discussion during consultations on those work-
related topics that are most important for the patient.
This empowers shared decision-making by considering
the individual’s situation, their needs and preferences.
It allows healthcare professionals to tailor care plans or
return-to-work plans specifically for work-related con-
cerns, thus enhancing patient engagement and satis-
faction. At an aggregate level, healthcare institutions
will be able to benchmark their performance against
one another. Comparing institutions can reveal neces-
sary quality improvements and facilitate learning across
organisations. However, to enable such comparison
between institutions, an infrastructure for sharing data,
such as a registries, should be available. In the Nether-
lands, work-focused healthcare and curative care are two
distinct medical domains [7], which poses challenges for
using, implementing and deploying standardised out-
come sets in an integrated, team-orientated manner.
Therefore, until an infrastructure for sharing outcome
data across healthcare domains is established, we rec-
ommend that healthcare institutions integrate the stan-
dard set into their own digital environments for use at
the individual level and exchange aggregate data within
departments or with partners already involved in existing
digital care pathways.

Conclusion

The newly-developed standard set measures key work-
related outcomes for patients with CVD in practice.
Using this work-related set in addition to existing disease-
specific standard sets for CVD will facilitate high-value
work-focused healthcare for this patient population.
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