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Abstract
Background and Objective Multiple myeloma is an incurable disease with a considerable illness and treatment burden, which 
negatively impacts patients’ quality of life. This study aimed to evaluate the implementation of multiple myeloma care in five 
Dutch hospitals, related to the three objectives of outcome-driven care, which are defined as (1) providing information for 
shared decision making in individual patient care, (2) supporting the learning capacity of healthcare professionals and health-
care institutions through benchmarking and (3) developing outcome-driven and patient-centred contracting by health insurers.
Methods In this qualitative study, semi-structured interviews about experiences with patient-reported outcomes were con-
ducted with patients, healthcare professionals and other stakeholders 2 years after implementation. Data were thematically 
analysed, and emerging topics were clustered around the three objectives of outcome-driven care.
Results A total of 46 interviews were held (15 with patients, 16 with professionals and 15 with other stakeholders) that 
showed patients with multiple myeloma were willing to complete patient-reported outcomes, although integration of patient-
reported outcomes in shared decision making fell short in clinical practice. Aggregated patient-reported outcomes were 
considered important for improving quality of care; however, data collection and data exchange are hindered by privacy 
legislation, limitations of IT systems and a lack of data standards. Patient-reported outcomes were expected to contribute to 
cost-effective multiple myeloma treatment, yet outcome-driven reimbursement is still lacking.
Conclusions Outcome-driven multiple myeloma care using patient-reported outcomes is feasible, provided that (1) patient-
reported outcomes and shared decision making are integrated into clinical practice, (2) legal and technical obstacles hinder-
ing data collection are removed and (3) health insurers adjust their reimbursement plans to facilitate outcome-driven care.

Key Points for Decision Makers 

Although patients seem willing to complete patient-
reported outcome questionnaires, using the outcomes in 
shared decision making is still limited.

Removing legal and technical problems hindering data 
collection will facilitate using patient-reported outcomes 
in research and policymaking.

Implementing patient-reported outcomes requires a 
multidisciplinary approach to achieve the objectives of 
patient-reported outcomes both at the patient level and at 
the aggregated level.

1 Introduction

While multiple myeloma (MM) is an incurable plasma cell 
malignancy, the introduction of novel therapies [1] has 
increased the 5-year overall survival in patients with MM 
in the Netherlands, from 29% in 1996–2002 to 52% in 
2010–16, and recent studies reported a further improve-
ment in 5-year survival [1–4]. However, both the disease 
and the treatment cause a considerable burden of illness 
and have a negative effect on the patient’s health-related 
quality of life (HRQoL). Previous research on HRQoL in 
MM reported improvements in the overall HRQoL over 
time, although, during treatment, patients may still experi-
ence functional deteriorations [5] and an increase in symp-
toms because of adverse treatment effects [6–10].

To ensure that improved survival concurs with optimal 
HRQoL, the Dutch government, healthcare organisations, 
patient organisations and health insurers have agreed in 
2018 to establish value-based and outcome-driven hospital 
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care to improve the quality, affordability and accessibility 
of hospital care. Furthermore, they agreed that disease-
specific outcome sets covering 50% of the total disease 
burden in Dutch hospitals would be defined within 4 years, 
i.e. by 2022 [11]. These outcome sets were expected to 
contribute to the three objectives of outcome-driven 
patient care: (1) providing information for shared deci-
sion making in individual patient care; (2) increasing and 
supporting the learning capacity of healthcare profession-
als through benchmarking; and (3) developing outcome-
driven and patient-centred contracting by health insurance 
companies. To meet these objectives, clinical outcomes 
and HRQoL need to be measured in daily clinical practice 
and the measured outcomes need to be useful at the level 
of individual patients as well as at the level of aggregated 
data [11].

Although the agreement did not specify any particular 
diseases, an outcome set was also defined for MM because 
of the increase in treatment options and costs of treatments 
in MM. The outcome set consisted of clinical outcomes 
as well as patient-reported outcomes (PROs), which were 
to be measured by means of patient-reported outcome 
measures (PROMs) [12]. In 2019, the outcome set was 
implemented similarly in five Dutch hospitals (Electronic 
Supplementary Material [ESM]). The goal was to develop 
a national value-based MM registry containing real-world 
data, which could be used to improve the quality of MM 
care in the Netherlands.

However, in daily practice, bottlenecks were experi-
enced during the implementation of PROs as well as with 
the logistics to collect PRO data at the aggregated level. 
Additionally, previous studies on implementing PROs in 
clinical practice reported barriers because of the lack of an 
implementation strategy [13, 14]. Some studies found that 
completing PROMs was considered a burden on patients 
and clinicians and that collecting PROs caused problems 
in the area of information and communication technol-
ogy (ICT) [15–17]. It is to be expected that these prob-
lems may also occur in MM care, but specific literature on 
implementing PROs in daily clinical practice of MM care 
is limited [18]. However, the use of PROs is of increasing 
importance especially in MM care because of the high 
burden of disease and treatment that patients with MM 
experience.

The aim of the present study is to evaluate the imple-
mentation of PROs in MM over a 2-year period, in these 
five hospitals, in order to improve the use of PROs in indi-
vidual patient care and on an aggregated level before fur-
ther upscaling of PRO use in patients with MM throughout 
the Netherlands. In our evaluation, we considered the three 
objectives set out in the Dutch Agreement on outcome-
driven hospital care.

2  Methods

2.1  Study Population and Data Collection

In this evaluation study, three groups of participants involved 
in using PROs were recruited: (1) patients; (2) healthcare 
professionals; and (3) other stakeholders. Ethical approval 
was not required because the study was not subject to the 
Dutch Medical Research Involving Human Subjects Act 
(WMO) [MEC-2022-0001]. However, all participants pro-
vided informed consent to meet the requirements of the 
Dutch privacy legislation.

In the five participating hospitals, a total of 163 patients 
with MM received an invitation to complete PROs in the 2 
years following the introduction of PROs. Each participat-
ing hospital selected five patients who would be eligible for 
an interview, aiming for a large variation within each sam-
ple. Only patients who had been invited to complete two 
or more PRO questionnaires (baseline and one follow-up) 
were selected, provided that their current medical condi-
tion was good enough to participate in an interview. The 25 
eligible patients were invited by the hospital to participate 
in this study. After agreeing to participate and signing the 
informed consent, 15 patients were contacted by the research 
assistants to schedule the interview.

In each of the participating hospitals, healthcare profes-
sionals were invited to participate if they were involved in 
the implementation of the MM outcome set or if they treated 
patients with MM. Per hospital, we aimed to include at least 
one haematologist, one nurse involved in the treatment of 
patients with MM, and one manager or project manager 
involved in the implementation or coordination of PROs in 
MM care.

For the stakeholder group, we aimed to invite patient 
representatives, researchers and healthcare policymakers 
(including health insurers). We identified stakeholders based 
on their known expertise in the field of value-based health-
care (VBHC) or PROs in the Netherlands and additionally 
by snowballing from previous interviews.

Between March and May 2022, patients, healthcare pro-
fessionals and stakeholders were interviewed individually in 
30-minute interviews using a semi-structured topic list (see 
ESM). Because of the coronavirus disease 2019 pandemic 
restrictions at the start of this study, the interviews with the 
patients were conducted by telephone. The interviews with 
healthcare professionals and stakeholders were conducted 
individually using Microsoft teams [19]. All interviews were 
conducted by three research assistants (two Master’s stu-
dents and one Bachelor’s student in Health Sciences), all 
of whom were trained in performing qualitative research 
and conducting in-depth interviews. Each research assistant 
was assigned to a specific participant group. The research 
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assistants were supervised by the researchers. All interviews 
were audio-recorded, anonymised and transcribed verbatim 
in Dutch. The interview results were discussed collectively 
in regular research team meetings to share information with 
the research team. Each research assistant continued data 
collection until saturation was reached (see code manager 
in the ESM).

2.2  Data Analysis

According to the standard procedures of thematic analysis 
[20], all transcripts were read in detail per participant group 
by the researchers. All transcripts were coded separately per 
group using ATLAS-ti 22 [21] and subsequently compared 
and discussed, after which the transcripts of the participant 
groups were merged. The emerging dominant topics were 
discussed within the research team and clustered into themes 
related to the three objectives of outcome-driven patient 
care, as mentioned in the introduction [20] (Table 1).

3  Results

3.1  Participant Characteristics

In total, 15 patients, 16 healthcare professionals and 15 
stakeholders were interviewed. Among the participants 
were nine male and six female patients. Their ages ranged 
from 52 to 87 years (mean age 69.86) years (Table 2).

The group of healthcare professionals consisted of six 
haematologists, four nurses and six PRO coordinators. Of 
the haematologists, two acted as team leaders for imple-
menting PROs in their hospital, and four were not actively 
involved in PRO implementation. All the nurses and PRO 
coordinators were actively involved in the implementation 
of PROs in their hospitals (Table 4a of the ESM). The 
stakeholder group consisted of two patient representatives, 
seven researchers, five policymakers and two data analysts 
involved in data logistics of PROs (Table 4b of the ESM).

In the following sections, the results are presented in 
terms of the themes that emerged, which were categorised 

under the three objectives of outcome-driven care. These 
results are illustrated with quotes of the participants (more 
quotes in the ESM).

3.2  Providing Information for Shared Decision 
Making in Individual Patient Care

Most patients indicated to be willing to complete PROMs. 
These patients expressed their willingness to do anything 
that might help improve treatment, and a few mentioned that 
PROMs encouraged them to think about their health.

“… I’m willing to work on everything that I discuss 
with my specialist that is somehow related to my treat-
ment. So if my specialist asks me to complete a ques-
tionnaire and the results may change my treatment, I’m 
happy to go along with that.” (patient 15)

Most patients indicated that completing the digital ques-
tionnaires (55 questions each time) was not too difficult and 
not too time consuming.

Table 1  Execution of standard procedures for thematic analysis

Phase Performed by

Reading data MW, CW, MJ, CB Both researcher and research assistants thoroughly read all interview data several times
Initial coding MW, CW, MJ, CB Both researcher and research assistant coded all interviews per participant group inde-

pendently and reached a consensus on the codes to use
Defining themes CB, MM, JH Based on the data and clustered codes, CB, MM and JH decided on initial themes,
Reviewing themes Team Themes were reviewed by the entire team
Discuss results Team Results were discussed, leading to a first draft of the manuscript
Report Team All authors were involved in writing the final manuscript

Table 2  Patient characteristics

f female, m male, Pat nr patient number

Pat nr. Sex Age, years Hospital

1 m 75 A
2 f 87 A
3 m 75 A
4 f 66 A
5 m 65 B
6 m 73 B
7 f 71 B
8 f 61 B
9 m 74 C
10 f 69 C
11 m 52 C
12 m 65 D
13 f 71 D
14 m 79 D
15 m 74 E
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“I reckon no more than 10 minutes, it wasn’t so bad.” 
(patient 5)

A few patients commented that they were bothered by 
some of the questions, for example questions about thinking 
of death and questions about intimacy and sex life. Because 
of these questions, one patient ended participation after com-
pleting one questionnaire. Another patient expressed not to 
be willing to complete any questionnaire as he felt bothered 
by questionnaires too much in his life.

“… but when I’m asked how often I think of my own 
death, on how depressed I am and how my sex life is, 
I think to myself, I’m not answering those questions.” 
(patient 2)

Although most patients expressed their willingness to 
complete PROMs and to contribute to improving patient 
care, several patients indicated that they did not feel the need 
to discuss questionnaires with their physician and preferred 
disease and treatment symptoms or problems in daily func-
tioning to emerge more naturally in a doctor-patient conver-
sation, rather than going through a questionnaire.

“She shouldn’t check the answers to the questionnaire 
and say: hey, this isn’t going well, that is something 
that I should mention in conversation.” (patient 6)

Patients who did discuss their outcomes, did so with a 
nurse and indicated that complaints were addressed correctly 
and additional care was initiated. Most patients had no expe-
rience with discussing PROs with a healthcare professional. 
One of the patients indicated that she was disappointed that 
PROs had not been discussed with her by anyone while she 
experienced serious complaints that went unaddressed, even 
though she indicated this in the questionnaire.

“That my situation was a heavy burden and that I was 
sent home feeling that way. I fell into a dark hole and 
I stated this in the questionnaire but nothing was done 
with it.” (patient 7)
“… if she said, I can see in your questionnaire …, 
I noticed that you answered …, I would like to dis-
cuss something I read …, it would at least give me the 
impression my answers had been noticed.” (patient 1)

Patients indicated that although explicit discussion of 
PROs by their physician is not necessary, they do expect 
their healthcare professionals to take notice of PROs and 
consider PROs in their treatment decisions. However, most 
patients indicated that they do not exactly know how PROs 
are used by their healthcare professionals. Some patients 
indicated that they received information about how to com-
plete questionnaires; however, most patients indicated not 
exactly knowing the purpose of PROs.

Maybe the purpose of the questionnaire could be 
explained [better]. Perhaps I was told what it was for, 
but it certainly didn’t stick.” (patient 11)

Some healthcare professionals expressed that informing 
patients about PROs is only one of the aspects discussed at 
the start of a care trajectory. In the information overload, this 
is easily forgotten.

“Yes, but that can be quite difficult because people 
are already given so much information, right? And 
then there’s also the questionnaire to keep in mind.” 
(healthcare professional)

Most healthcare professionals also confirmed that PROs 
are not discussed with patients. In two hospitals, PROs are 
discussed by nurses. Important barriers to discussing PROs 
during consultations that were mentioned were limited con-
sultation time and a lack of dashboards with a clear presenta-
tion of the results. Additionally, one haematologist expressed 
that although they endorse the importance of PROs, they are 
focussed on discussing laboratory results, showing adverse 
treatment effects or disease progression. Therefore, some 
healthcare professionals, stakeholders and patients expressed 
the opinion that PROs are best discussed by nurses, as part 
of discussing overall psychosocial and physical well-being. 
However, some mentioned that discussing PROs in consulta-
tions with nurses is often insufficiently formalised by man-
agement and is therefore too non-committal, and too little 
attention is paid to ensure that it is done.

Another impediment is that PROMs need to be completed 
only three or four times a year, while the frequency of hos-
pital visits is usually higher (some studies reported an aver-
age of 68–77 hospital visits in the first year after diagnosis 
[22, 23]). These differences in frequency complicate the 
integration and standardisation of PRO use in daily clinical 
practice.

“Look, if we were sure that a patient returns at set 
times, after three months, after nine months and that 
there are no appointments in between, then we would 
acquire a certain PROM routine. However, the patient 
may have ten more appointments in that time, where 
PROM doesn’t come into play at all. So, that makes 
it difficult to build up a routine.” (healthcare profes-
sional)

3.3  Increasing and Supporting the Learning 
Capacity of Healthcare Professionals Through 
Benchmarking

Participants in all three groups expressed the importance of 
data collection on an aggregated level for quality improve-
ment of patient care. Several patients mentioned that 
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improving quality of MM care is part of the reason why 
they are willing to complete PROs. Additionally, healthcare 
professionals indicated that aggregated PRO data provide 
useful information for benchmarking within and between 
hospitals. Comparing differences between treatments and 
discussing clinical outcomes and PROs between hospitals 
enables healthcare professionals to adjust treatments or to 
provide additional supportive care. In addition to bench-
marking between hospitals, aggregated PROs provide a 
more comprehensive insight into topics that are not always 
addressed during consultation but which are important for 
patient-centred care, such as financial problems or sleeping 
problems due to some medications (e.g. dexamethasone).

“Does it show that we start pain medication too late, 
that there is not enough focus on malnutrition, that 
there are financial issues to consider? These are issues 
I never discuss, but if the outcomes show these issues 
in alarming numbers, we should add a social worker 
to the team during consultations to tackle them. We 
really don’t know enough about this.” (healthcare pro-
fessional)

Some stakeholders added that collecting PROs in clinical 
practice provides important lessons from real-world data that 
could be compared to clinical trial data. One of the stake-
holders indicated that PROs are less suited for benchmarking 
between institutions to measure quality of care. In his opin-
ion, instead of focusing on differences between hospitals, the 
focus should be on using aggregated data as reference data to 
be able to interpret patients’ individual outcomes by compar-
ing them to aggregated outcomes of other patients with MM.

… if the rest of the patient population experiences this 
[outcome] differently, and then the patient can reflect 
on this with the doctor, however, I don’t really support 
the use of PROs for benchmarks. (professor)

Participants mentioned that questionnaires to capture 
PROs were digitally integrated into electronic health records 
(EHRs). However, ICT is still considered an important bar-
rier to using PRO data on an aggregated level to improve 
patient care. Some healthcare professionals and stakeholders 
stated that there is too little progression in the development 
of easy-to-use dashboards that present both individual out-
comes as well as aggregated-level outcomes. Although this 
issue is in part due to complex ICT and data logistics, it is 
also caused by the low incidence rates of MM and the large 
amount of data that is needed to provide useful and reliable 
information to present in a dashboard. During the 2 years of 
PRO collection in patients with MM in five Dutch hospitals, 
two benchmark reports were provided. However, because of 
the many treatment options in several lines of treatment, the 
data were considered too immature to be used for reliable 
benchmarking between hospitals.

“Generally, you will end up with too little data, people 
don’t realise how much data you actually need so that 
you can make the data usable.” (researcher)

Another barrier to accelerating data collection is the fact 
that patients who are included in clinical trials also need 
to complete HRQoL questionnaires. In some hospitals, 
patients are asked to complete both sets of questionnaires, 
and in other hospitals, PRO collection is stopped for the 
duration of the trial. Although the PRO and HRQoL ques-
tionnaires are largely overlapping, the consent procedures 
of the clinical trial prohibit data exchange to use these data 
in the population-based registry. As a consequence, PROs 
of most patients in clinical trials are missing in the MM 
registry, which causes gaps in the data set and further delays 
in data collection.

“Multiple myeloma patients also participate in these 
studies, and they are asked to complete a questionnaire 
which is exactly the same. Which one will they choose 
to complete?” (healthcare professional)

Stakeholders mentioned that the current data manage-
ment to collect data in MM on an aggregated level is com-
plex, time consuming and expensive. This currently pre-
vents expanding the number of hospitals collecting PROs. 
Patient-reported outcomes are retrieved digitally from EHRs 
or other data capture tools; however, the case-mix vari-
ables and clinical outcomes needed for benchmarking are 
mainly manually captured from the EHRs, which makes it 
expensive. Furthermore, some stakeholders mentioned that 
data integration of PROs and clinical outcomes is hindered 
because data sources use different ways of pseudonymising. 
Moreover, stakeholders stated that without individual patient 
consent, privacy legislation prohibits data integration from 
different data sources.

Although the aggregated-level data reports did not yet 
provide useful data for benchmarking or reference data to be 
used in consultations, some healthcare professionals stated 
that the reports did provide insights into the potential of a 
population-based MM registry. Others mentioned that they 
had no experience yet with discussing the PRO data locally. 
However, receiving these reports was expected to motivate 
the healthcare professionals to continue collecting PROs 
in daily practice. Ultimately, the objective is to arrive at 
valuable data for benchmarking to either reduce undesirable 
treatment or outcome variations or to discover best practices.

“So if we can show that scientific questions will be 
answered by means of systematic data collection …. 
Well, then that’s an incentive to use it during consulta-
tions.” (healthcare professional)

In addition to barriers in creating dashboards and 
reports to be used for benchmarking between institutions, 
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stakeholders in particular indicated that the interpretation 
of aggregated level real-world PRO data is challenging and 
requires assessments of the quality of the data and a method-
ologically correct approach to drawing the right conclusions.

“In this [analyses of PROs], a number of statistical and 
technical measuring issues may arise, making its use 
more problematic.” (professor)

3.4  Outcome and Patient‑Oriented Contracting 
by Health Insurers

Most health insurers promote shared decision making 
between healthcare professionals and patients in their hos-
pital reimbursement plans. However, decision aids (in other 
malignancies) providing information on the advantages and 
disadvantages of different treatments are predominantly 
based on clinical outcomes that are easily captured with 
reimbursement data, not including PROs.

“In the end, health insurance companies opted to meas-
ure the outcomes based on claims data. Ultimately, I 
consider that to be a bit of an easy way out.” (health 
insurer)

One of the healthcare professionals mentioned that incen-
tives are lacking to prioritise integrating PROs into daily 
routines. However, almost all participants stated that health 
insurers should not make PRO collection a mandatory reim-
bursement condition. They said that mandating PROs by 
health insurers is likely to provoke resistance among health-
care professionals in general. Furthermore, as implementing 
PROs also requires the registration of clinical outcomes and 
case-mix variables, healthcare professionals may be bur-
dened by the additional registration of these variables. Other 
participants indicated that PROs should not be made manda-
tory because patients cannot be obliged to complete PROs 
and patients may not be able to complete questionnaires. 
However, some stakeholders indicated that patients should 
feel a moral obligation to do everything in their power to 
contribute to improving their health. This was also addressed 
by some patients.

“Yes, I do believe [PROs] are of great importance, so 
I consider completing them to be a moral obligation.” 
(professor)
“But I think it is in our own interest and that of others 
to do so.” (patient 3)

One participant mentioned that instead of making PROs 
mandatory, health insurers could encourage the completion 
of PROs by making them part of the reimbursement sys-
tem, where collecting PROs is facilitated by additional reim-
bursements. When asked whether PROs are cost effective 
for healthcare costs, which would make it more interesting 

for health insurers to reimburse PRO use, most stakeholders 
mentioned that this is still unclear.

“I think we will find out in ten or twenty years.” 
(researcher)

Although most stakeholders acknowledged that efforts 
and costs of PRO implementation are high and that clear 
evidence that PROs will prove to be cost effective is still 
lacking, they expressed the expectation that using PROs will 
eventually prove cost effective. Some stakeholders argued 
that shared decision making based on PROs will enhance 
individual patient care and will lead to more cost-effective 
treatment plans. Additionally, most stakeholders mentioned 
that the evaluation of the aggregated PRO data in particular 
will contribute to improved overall quality of care and more 
insight into which treatments are most effective for which 
patients, which is expected to lead to more cost-effective 
treatment plans including a reduction in societal costs.

“That information will also lead to a systematic 
improvement in care as the process will be designed 
more effectively and more efficiently. As a result, this 
will be hugely beneficial for patients and also for cost 
reduction.” (advisor VBHC)

Finally, most patients who completed PROs stated that 
they were willing to keep doing so, even for a long time. 
Most participants of the healthcare professionals and stake-
holders indicated that they expected PROs to become a regu-
lar part of MM care, provided that ICT and other bottlenecks 
are resolved and PROs are further integrated into daily prac-
tice, with less registration burden on patients. In addition 
to removing current bottlenecks, they also mentioned the 
introduction of apps and computer adaptive testing methods 
to reduce the registration burden.

“Yes, I do hope so. A lot needs to be achieved in order 
for it [PROs] to become embedded in daily practice.” 
(healthcare professional)

4  Discussion

This study aimed to evaluate the implementation of PROs 
in MM care in five Dutch hospitals, related to the three 
objectives of outcome-driven care. The results of our study 
showed that patients with MM seem willing to complete 
PROMs; however, the integration of PROs in individual 
patient care and shared decision making, which matches the 
expectations of both patients and healthcare professionals, 
is complex and requires team effort. Participants considered 
PROs to be important for providing aggregated reference 
data to support dashboards used for shared decision making, 
quality improvement and research. However, data collection 
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and the development of dashboards are complex and expen-
sive and are hindered by privacy legislation and a lack of 
standards in registration. Furthermore, PROs are expected 
to contribute to more patient-centred and cost-effective treat-
ment; however, integration of PROs in healthcare policy is 
still lacking, as are incentives to use PROs in reimbursement 
plans.

To improve the use of PROs in individual patient care, 
PROs should be integrated into shared decision making 
between patients and healthcare professionals [24]. This will 
provide healthcare professionals with a more comprehensive 
insight into the patients’ HRQoL, which is especially impor-
tant in patients who are often highly burdened by disease 
and treatment effects. Additionally, clear information about 
the importance of PROs and actively addressing them dur-
ing consultation will encourage patients to keep completing 
PROMs [25]. To achieve this goal, addressing PROs could 
best be integrated into care pathways as a specific task of 
nurses, as addressing quality-of-life aspects fits well into 
the comprehensive holistic approach of nurse consultations 
[26–28]. However, engagement of hospital management is 
often too non-committal [14, 29–31]. Patient-reported out-
come integration is complex, especially in patients with MM 
with complex and unpredictable pathways and large numbers 
of hospital visits without the need to complete PROMs dur-
ing each visit. It therefore requires committed leadership to 
develop PRO workflows and dashboards that support shared 
decision making. Another crucial factor for achieving inte-
gration of PROs in clinical practice is the clinical leadership 
of haematologists, who should convince their teams of the 
importance of PROs.

Although local dashboards for both healthcare profes-
sionals and patients may provide patients’ individual PRO 
outcomes, the availability of aggregated reference data 
will considerably improve local dashboard information by 
showing patients their health status compared to the mean 
outcomes of other patients with MM. Additionally, analyses 
of aggregated data will be useful to evaluate the quality of 
MM care through benchmark meetings, providing insights 
into what matters most to patients and what improvements 
are required in clinical practice [32–34]. To provide reli-
able aggregated outcome information, large amounts of 
data are needed. However, because of legal and technical 
bottlenecks, data logistics is too complex and expensive. It 
will require the joint efforts of hospitals, EHR providers and 
data-platform providers to resolve IT problems that obstruct 
the process of data collection. This process towards Find-
able, Accessible, Interoperable and Reusable (FAIR) data 
could be guided by data managers who are experts in cap-
turing and modelling EHR data, for example those of the 
Dutch cancer registry [35–38]. Nevertheless, patients must 
be able to rely on the safe, anonymised and non-traceable 
use of their medical data, which are therefore protected by 

privacy legislation [39]. However, a strict interpretation of 
privacy laws may not serve the best interests of patients, as 
it limits the optimal use of available health data from dif-
ferent sources, hindering both individual care and innova-
tions at the population level [40]. Therefore, governmental 
institutions, healthcare organisations and patient organisa-
tions should provide clear policies on data integration and 
standardised pseudonymisation. If these problems pertain, 
they will hinder upscaling of the use of PROMs to other 
hospitals, and it will take even longer before the value of 
using PROMs will become evident.

Standardisation of PROs and PROMs in clinical trials 
and clinical practice will facilitate data exchange and fur-
ther integration of PRO use into clinical practice and will 
prevent registration burden or data gaps. Furthermore, inter-
national standardisation of PROs will accelerate the collec-
tion of real-world data and may help facilitate the initiation 
of trials, providing that legal, technical and methodological 
requirements are met.

Finally, patient-centred outcome information, includ-
ing PROs that are integrated with healthcare utilisation 
data, will provide better insight into both the efficacy and 
the cost effectiveness of treatments, which is important to 
determine the actual value of a treatment. This informa-
tion will support decision making on whether treatments 
should be reimbursed in health insurance plans. However, 
health insurers lack interest in PROs and outcome-driven 
payment [41, 42]. Transparency on which treatments pro-
vide the highest value for patients becomes increasingly 
important especially in patients with MM, owing to the 
introduction of expensive new and prolonged treatments. 
This transparency will not only improve current MM care, 
but it will also ensure that MM care remains affordable 
and future treatments become available to patients with 
MM. Therefore, especially in MM, health insurers should 
prioritise outcome-driven care and facilitate PRO use and 
shared decision making in clinical practice to ensure that 
the quality and accessibility of MM treatments are guar-
anteed [43].

These results emphasise the importance of resolving 
bottlenecks both at the local and the aggregated level. 
They also show that the objectives of outcome-driven care 
are mutually dependent and that improvements at all lev-
els by all stakeholders are needed to facilitate the continu-
ation and upscaling of outcome-driven MM care (Fig. 1).

4.1  Strengths and Weaknesses

In this study, a broad variety of different participants was 
included, all of whom highlighted their experiences with 
PROs from different perspectives. Furthermore, this study 
evaluated PRO use in various local settings, and by referring 
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to national policy, a broader picture was sketched of inter-
dependencies and solutions to improve PRO use. However, 
selection bias cannot be ruled out, as most participants had 
an active role in PRO completion, implementation or research 
and may therefore have a more positive attitude towards 
PROs. Even so, despite their possibly more positive attitude, 
they addressed several bottlenecks that need to be resolved to 
achieve feasible and affordable outcome-driven MM care. It 
could also be considered a limitation that the topic lists used 
in the interviews in the stakeholder group were not speci-
fied for each specific group of stakeholders. Further research, 
especially research on the role of policymakers and health 
insurers, is needed to obtain more insight into these stake-
holders’ perspectives on and experiences with PROs.

4.2  Implications for Further Research and Clinical 
Practice

Our study focussed on a single disease, MM. As a conse-
quence, we did not consider the complexity caused by mul-
tiple PROs and PROMs at the hospital level or even at the 
level of individual patients with multimorbidity. However, it 
would be very interesting and relevant for further research, 
for example to identify the advantages and disadvantages of 
generic non-disease-specific PROs and PROMs. Addition-
ally, the analyses and methodologically correct interpreta-
tions of PROs need continuous attention, as using PROs will 
become more important in decision making on the effec-
tiveness and cost effectiveness of treatments. Furthermore, 
although limited research is available on the cost effective-
ness of PROs [44, 45], more cost-effectiveness analyses of 
implementing and using PROs are needed [46].

In this study, we focused on PROs in hospitals. However, 
it is to be expected that home administration of MM treat-
ment and e-health in follow-up care will become more com-
mon practice, which will create new challenges to integrate 
PROs into new care pathways, especially if these pathways 
involve other healthcare providers.

Finally, this study evaluated the implementation and use 
of PROs in MM care over a 2-year period. Most participants 
indicated that based on their current knowledge, they expect 

outcome-driven MM care and the use of PROs to be feasible. 
However, this evaluation study needs to be repeated in a few 
years to be able to determine whether using PROs in clinical 
practice will contribute to improving the quality of care in 
MM in the long run.

5  Conclusions

Further upscaling of outcome-driven MM care using PROs 
seems possible, provided that PROs and shared decision 
making are integrated into clinical practice through more 
engaged leadership and clear directives indicating who 
should address PROs in daily practice. Furthermore, higher 
priority should be given to removing legal and technical 
obstacles that hinder the collection of aggregated real-world 
data. Finally, the importance of PROs should be explicated 
in reimbursement plans, and health insurers should take 
responsibility to facilitate the implementation of outcome-
driven hospital care.
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