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Abstract

Background: In healthcare, analysing patient-reported outcome measures (PROMs) on an aggregated level can
improve and regulate healthcare for specific patient populations (meso level). This mixed-methods systematic review
aimed to summarize and describe the effectiveness of quality improvement methods based on aggregated PROMs.
Additionally, it aimed to describe barriers, facilitators and lessons learned when using these quality improvement
methods.

Methods: A mixed-methods systematic review was conducted. Embase, MEDLINE, CINAHL and the Cochrane Library
were searched for studies that described, implemented or evaluated a quality improvement method based on aggre-
gated PROMs in the curative hospital setting. Quality assessment was conducted via the Mixed Methods Appraisal
Tool. Quantitative data were synthesized into a narrative summary of the characteristics and findings. For the qualita-
tive analysis, a thematic synthesis was conducted.

Results: From 2360 unique search records, 13 quantitative and three qualitative studies were included. Four quality
improvement methods were identified: benchmarking, plan-do-study-act cycle, dashboards and internal statisti-

cal analysis. Five studies reported on the effectiveness of the use of aggregated PROMs, of which four identified no
effect and one a positive effect. The qualitative analysis identified the following themes for facilitators and barriers: (1)
conceptual (i.e. stakeholders, subjectivity of PROMs, aligning PROMs with clinical data, PROMs versus patient-reported
experience measures [PREMs]); (2a) methodological—data collection (i.e. choice, timing, response rate and focus);
(2b) methodological—data processing (i.e. representativeness, responsibility, case-mix control, interpretation); (3)
practical (i.e. resources).

Conclusion: The results showed little to no effect of quality improvement methods based on aggregated PROM:s,
but more empirical research is needed to investigate different quality improvement methods. A shared stakeholder
vision, selection of PROMs, timing of measurement and feedback, information on interpretation of data, reduction of

*Correspondence: m.dorr@erasmusmc.nl

! Department of Otorhinolaryngology and Head and Neck Surgery, Erasmus
MC Cancer Institute, Erasmus University Medical Center, Dr. Molewaterplein
40,3015 GD Rotterdam, The Netherlands

Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0003-0900-3438
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12961-022-00893-4&domain=pdf

Dorr et al. Health Research Policy and Systems (2022) 20:90

Page 2 of 13

Key messages
What is already known on this topic

PROMS.
What this study adds

mentation in practice.

Benchmarking

How this study might affect research, practice or policy

missing data, and resources for data collection and feedback infrastructure are important to consider when imple-
menting and evaluating quality improvement methods in future research.

The aggregated patient-reported outcome measures (PROMs) can be used for analytical and organizational aspects of
improving and regulating healthcare, but there is little empirical evidence regarding the effectiveness of aggregated

This study adds a detailed overview of the types of quality improvement methods and recommendations for imple-

Researchers and policy-makers should consider the barriers, facilitators and lessons learned for future implementation
and evaluation of quality improvement methods, as presented in this manuscript, to further advance this field.

Keywords: Value-based healthcare, Patient-reported outcome measures, Quality improvement, Aggregated level,

Background

Since the introduction of value-based healthcare by
Porter [1] in 2006, an increase in the use of patients’
perspectives on health outcomes for quality and safety
improvement in healthcare has been observed [2], in
addition to process and clinical outcomes [3-5]. These
so-called patient-reported outcome measures (PROMs)
capture a person’s perception of their own health through
standardized, validated questionnaires [6]. The main pur-
pose of PROMs is to improve quality of care and provide
more patient-centred care by quantifying important sub-
jective outcomes, such as perceived quality of life and
physical and psychosocial functioning.

For the purpose of quality improvement in healthcare,
PROMs are used on a micro, meso and macro level. On a
micro level, PROMs are useful screening and monitoring
tools to facilitate shared decision-making and patient-
centred care [7-9]. On a meso level, aggregated PROMs
(i.e. PROM outcomes on the group level) provide analyti-
cal and organizational angles for improving and regulat-
ing health in specific populations as a result of enhanced
understanding, self-reflection, benchmarking and com-
parison between healthcare professionals and practices
[10-12]. At a macro level, PROMs are used for overall
population surveillance and policy [2, 13, 14]. The use of
structurally collected PROMs is increasingly adopted in
national quality registries [15, 16], and it increased even
further after the Organisation for Economic Co-opera-
tion and Development (OECD) recommended the collec-
tion of aggregated PROMs to obtain insight into system
performance and to enable comparative analysis between
practices [17].

The use of aggregated PROMs is a relatively young
field. In 2018, Greenhalgh et al. showed that there was lit-
tle empirical evidence that PROMs, at a meso level, led to
sustained improvements in quality of care [18]. However,
since then, there has been growing interest in this field,
with a plethora of quantitative and qualitative research
currently available. Therefore, the aim of this mixed-
methods systematic review was threefold: (1) to summa-
rize quality improvement methods based on aggregated
PROMs at the meso level in hospital care; (2) to describe
the effectiveness of quality improvement methods; and
(3) to describe barriers, facilitators and lessons learned
when using aggregated PROMs for quality improvement
in healthcare.

Methods

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines were used to
design and report this review [19]. The review was pro-
spectively registered with the International Prospective
Register of Systematic Reviews (PROSPERO) 07-12-2020
(PROSPERO 2020: CRD42020219408).

Search strategy

Embase, MEDLINE, CINAHL and the Cochrane Library
were searched for studies published up to May 2021. The
search strategy (Additional file 1: Appendix I) included
terms related to outcome measurements, quality man-
agement and quality improvement. Search terms con-
sisted of Medical Subject Headings (MeSH) and free-text
words, wherein for most terms, synonyms and closely
related words were included. The search was performed
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without date or language restriction. Additional refer-
ences were obtained by hand-searching reference lists
of included studies and systematic reviews (backwards
selection) and by identifying studies that cited the origi-
nal included studies (forward selection). Duplicate stud-
ies were removed.

Eligibility criteria

Studies were considered eligible for inclusion if they
described, implemented or evaluated a quality improve-
ment method based on aggregated PROMs in the cura-
tive hospital setting. Both quantitative and qualitative
studies were included in this review. Quantitative stud-
ies included experimental study designs, such as rand-
omized controlled trials, controlled trials, cluster trials,
controlled before—after studies and time-series studies.
Qualitative studies included semi-structured interviews,
focus groups or studies with a mixed-methods approach
(e.g. process evaluation studies). Studies were excluded
for the following: (1) the quality improvement was based
on the use of PROMs in the individual setting only (e.g.
in the consultation room); (2) written in a language other
than English; (3) not peer-reviewed; (4) conference and
editorial papers and reviews; or (5) the full text could not
be obtained.

Study selection

All records found were uploaded to Rayyan, an online
web application that supports independent selection of
abstracts [20]. Two researchers (KvH and MD) indepen-
dently screened the titles and abstracts of the identified
studies for eligibility. Discrepancies were resolved by dis-
cussion with the involvement of a third researcher (JJ)
when necessary. Subsequently, full texts were screened
against the eligibility criteria independently by two
researchers (KvH and MD).

Data extraction and synthesis

Due to the mixed-methods design of this review, two
researchers (KvH and MD) extracted data from qualita-
tive and quantitative studies separately [21] using a stand-
ardized form. Details on the study design, aims, setting,
sample size, quality improvement method, PROMs and
outcomes were extracted and synthesized into a narrative
summary. The described quality improvement methods
were summarized, and when available, the effect of these
methods was reported.

For the qualitative synthesis, the approach outlined by
Thomas and Harden [22] was followed, which involved
a thematic synthesis in the form of three stages: (1)
free line-by-line coding of the findings performed by
three researchers; (2) organization of these codes into
related areas to construct descriptive themes; and (3) the
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development of analytical themes. A fourth researcher
(MO) was consulted for verification and consensus. The
qualitative synthesis was structured around facilitators,
barriers and lessons learned for the implementation of
quality improvement interventions based on PROM data.
Finally, both quantitative and qualitative synthesis were
combined in the discussion section.

Quality assessment

Study quality was assessed independently by two
researchers (KvH and MD) with the validated Mixed
Methods Appraisal Tool (MMAT) [23] informing the
interpretation of findings rather than determining study
eligibility. The MMAT is a critical appraisal tool that is
designed for mixed-methods systematic reviews and
permits us to appraise the methodological quality of five
study designs: qualitative research, randomized studies,
non-randomized studies, descriptive studies and mixed-
methods studies. Aspects covered included (dependent
on study design) quality of study design, randomization,
blinding, selection bias, confounding, adherence and
completeness of data. The MMAT does not provide a
threshold for the acceptability of the quality of the studies
[23].

Results

A flow diagram of the study selection process is pre-
sented in Fig. 1. A total of 3700 records were identified.
After removing duplicates, 2360 records were screened
on title—abstract, and 83 records were screened on full
text. Three studies were found through hand searching
[24-26]. Finally, 13 quantitative studies [24, 25, 27-36]
and three qualitative studies [10, 11, 37] met the inclu-
sion criteria. Research questions 1 and 2 are addressed in
the “Quantitative studies” section, and research question
3 is addressed in the “Qualitative studies” section.

Quality of the studies

The quality assessment was performed according to
study design: quantitative randomized [24, 28], quantita-
tive non-randomized [25-27, 29, 30, 33, 34, 36], quanti-
tative descriptive [31, 32, 35] and qualitative studies [10,
11, 37]. Five studies were assessed as good-quality stud-
ies, and the other 11 were assessed as moderate-quality
studies. Neither randomized study was able to blind
healthcare professionals to the intervention provided,
although since receipt or non-receipt of feedback in these
studies could not be disguised, this was not weighed as
poor quality. Lack of complete outcome data was a short-
coming in five of the studies [24, 26, 29, 30, 33, 34]. In
addition, for two descriptive studies [31, 35], it was not
possible to assess response bias. The quality assessment
can be found in Additional file 2: Appendix IL.



Dorr et al. Health Research Policy and Systems (2022) 20:90

Page 4 of 13

searching PubMed, Embase, Medline, CINAHL,

3700 records identified through database
Cochrane

2360 recort

<4[ 1340 duplicates removed

=

|- 2277 records excluded

==

ds screened
on title-abstract

83 records screened
on full-text

Y

A4

N = 3 found through handsearching 56 Quantitative studies

5 ryre screened on full-text
Exclusion criteria:

Exclusion criteria:
N = 9 No qualititive research based on quality improvement
strategy using PROMs

screened on full-text

27 Qualitative studies ]

N = 27 No quality improvement strategy based on PROM
N = 10 Based on the use of PROM at microlevel
N = 5 No peer-reviewed study

N = 1 Different language
N = 10 based on the use of PROM at microlevel
N = 3 no peer-reviewed study

N = 3 Studies not available

N = 1 Different language 13 studies included in

review

N = 1 study not availble

review

3 studies included in J

Fig. 1 Flow diagram of the search process and study selection

Quantitative studies

Study characteristics

Table 1 summarizes the study characteristics of the 13
included quantitative papers. The search yielded two
randomized controlled trials [24, 28], eight non-rand-
omized controlled studies [25-27, 29, 30, 33, 34, 36] and
three single-centre descriptive studies [31, 32, 35]. Stud-
ies were performed in the United States [24, 26, 27, 35],
United Kingdom [30, 32, 34], Netherlands [25, 33], Swe-
den [31], Denmark [29], Canada [36] and Ireland [28].
Twelve studies focused on patients from surgical special-
ties, including orthopaedic [26, 28, 30, 32, 35], thoracic
[29, 33], urologic [27, 36], ophthalmic [31], rhinoplas-
tic [25] and general surgery [34]. One study focused on
primary care [24]. In eight studies, data were obtained
from a regional or national quality registry [27, 29-35].
The included studies used generic PROMs [30, 33], dis-
ease-specific PROMs [25, 27, 29, 31] or a combination of
generic and specific PROMs [24, 26, 28, 32, 34—36].

Effect and impact

Only five out of 13 studies reported on the effect of qual-
ity improvement methods based on aggregated PROMs
(24, 28, 32, 34, 36]. Four of these studies, including both
randomized controlled trials, showed no effect [24, 28,
36] to a minimal effect [34] on patient-reported out-
comes after the use of individual benchmarking as a qual-
ity improvement method (Table 1). One of the studies
showed a significant improvement in the Oxford Knee
Score after a plan-do-study-act (PDSA) cycle in a cross-
sectional post-intervention cohort [32]. The other eight
studies described the method of implementation without

effect measurement [25, 27, 33, 35], or discussed (statis-
tical) models for using aggregated outcomes as perfor-
mance indicators [29-31].

Methods used to accomplish quality improvements

Four quality improvement methods were identified:
benchmarking [24, 27-30, 34—36], PDSA cycles [32, 33],
dashboards as feedback tool [25, 26] and internal statisti-
cal analysis [31] (Table 2).

Benchmarking

Benchmarking was applied in eight studies [24, 27-30,
34-36]. Aggregated data were used to provide peer-
benchmarked feedback for individual healthcare profes-
sionals [24, 27, 28, 34, 36] or at a practice and individual
level [35]. Two studies proposed different statistical mod-
els to use data as a performance indicator to benchmark
surgical departments [29, 30]. Benchmarking was per-
formed once [24, 27-30] or more frequently [34-36],
and feedback was provided via web-based systems [27,
28, 34, 35], individual report cards [24, 36] or via a peer-
reviewed study [29, 30]. When individual healthcare
professionals were benchmarked, most studies used
adjusted outcome information to provide fair compari-
sons between individual healthcare professionals [28-30,
34-36]. In addition to benchmarked feedback, two stud-
ies also provided individual healthcare professionals
with educational support [24, 28]. Four of eight studies
reported on the impact of benchmarking, all showing no
clinical effect.
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Table 2 Quality improvement methods
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Quality improvement method Aim

Benchmarking

Method in which PROMs are used by departments or individual healthcare professionals to compare their

own performance with peers in order to improve their performance

Plan-do-study-act (PDSA) cycle
Dashboard as feedback tool
Aggregated statistical analysis

An iterative, four-stage problem-solving model used for improving a process
A dashboard summarizes and visualizes data. It enables monitoring and managing of performance outcomes
Use of data analysis in order to identify opportunities for quality improvement

Table 3 Study characteristics of qualitative studies

References Aim

Design

Setting

Boyce et al. [37] To explore surgeons’ experiences of receiving
peer-benchmarked PROMs feedback and to
examine whether this information led to changes

in their practice

Prodinger etal. [10]  To examine supporting and hindering factors
relevant to integrating PROMs in selected health
information systems tailored towards improving

quality of care across the entire health system

Van der Wees [11] To inform policy-makers of prudent next steps
for implementing patient-reported outcomes in
clinical practice and performance measurement
programmes in order to maximize their impact

on the quality of care

Semi-structured interviews

Semi-structured interviews

Semi-structured interviews

Orthopaedic surgeons
N=11 (feedback arm from Boyce et al. [28])

Experts related to NHS, England (N=7) and to
SHPR and SKAR, Sweden (N =3)

Clinical practitioners, measure developers,
and leaders of performance measurement
programmes

N=58 from 37 organizations

United States, United Kingdom and the
Netherlands

NHS National Health Service, SHPR Swedish Hip Arthroplasty Register, SKAR Swedish Knee Arthroplasty Register

PDSA cycle

Two studies used a PDSA cycle to improve the qual-
ity of care [32, 33]. Van Veghel et al. (2014) reported on
the establishment of an online transparent publication
service for aggregated patient-relevant outcomes. Subse-
quently, these data enable benchmarking between Dutch
heart centres to improve quality and efficiency. How-
ever, this study was not able to provide benchmarked
patient-reported data due to a low response rate and a
lack of data [33]. The study from Partridge et al. was a
cross-sectional post-intervention study and compared
their outcomes with a previously published report from
the Health and Social Care Information Centre (HSCIC)
from August 2011. A significant improvement in the
Oxford Knee Score was found after changing the practice
of care [32].

Dashboard as a feedback tool

Two studies used a web-based dashboard as a feedback
tool [25, 26]. In the study by van Zijl et al. (2021), feed-
back was available through graphical analysis of patient
characteristics and PROMs for individual rhinoplastic
surgeons. The purpose of this dashboard was to identify
learning and improvement needs or provide data-driven
motivation to change concepts or surgical techniques
[25]. In Reilly et al., a dashboard was established to

consistently measure the value of total hip and total knee
arthroplasty by combining surgeon-weighted PROMs,
clinical outcomes and direct costs [26]. Neither study
reported on the impact of these methods.

Aggregated statistical analysis

One study investigated how clinical outcome measures
can be linked to PROMs and concluded that the follow-
ing methods were most appropriate: (1) analysing the fac-
tors related to a good or poor patient-reported outcome,
and (2) analysing the factors related to agreement or
disagreement between clinical and patient-reported out-
comes [31].

Qualitative studies

Study characteristics

Table 3 shows the study characteristics of the qualitative
studies included in this research. All three studies com-
prised semi-structured interviews [10, 11, 37]. Interviews
were conducted amongst experts from the United King-
dom [10, 11], US [11], Ireland [37], Sweden [10] and the
Netherlands [11]. The study from Boyce et al. comprises
the qualitative evaluation [37] of a randomized controlled
trial, which is discussed in the quantitative section [28].
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Table 4 Codebook: Facilitators (F), barriers (B) and neutral statements (N) per qualitative theme

Theme Conceptual Boyce [37] Prodinger[10] Van der
Wees
[11]
Stakeholders Any statements about the engagement of stakeholders at B/F B/F/N F/N
the meso and macro level in order to succeed
Subjectivity of PROMs Any statements indicating that PROMs are subjective B B -

measures, and patients are not able to distinguish between
consequences and complications of treatment

Aligning PROMs with clinical data Statements concerning the discrepancy between PROMs B -
and clinical outcome
PROM s versus PREMs Any statements indicating that clinicians (consultants) did B - -

not distinguish the difference between PROMS and meas-
ures of patient satisfaction or experience

Methodological

Data collection

Choice of measure Any statements indicating the choice of measure, such as B B/F/N B/N
type of measurement (generic vs disease-specific), length of
measurement, reliability and validity of measurement

Timing of data collection Any statements indicating the timing of data collectionand B - -
how this would influence performance ranking at different
time points

Response rate of measurement Any statements indicating the response rate from patients,
for example short-term follow-up (high response rate), while
using the collection of longitudinal data with repeated
measures (low response rate). Clinician discusses results
with patients (high response rate even though long-term
follow up)

|
@
@

Focus of measurement Any statements indicating the importance of focusing on B - -
this measurement within this field, such as clinical value
of expected improvements in outcome and variability
between professionals

Data processing

Representativeness of collected data Any statements concerning representativeness of the data B B B/N
when using PROMs for quality improvement strategies. On
the one hand, related to patients, this includes selection
bias, inadequate answers, health literacy and nonresponse.
On the other hand, related to healthcare professionals, these
include selection and treatment bias, comparison between
healthcare professionals, and confidentiality of reporting

Responsibility of healthcare professionals  Any statements concerning being held responsible for B B B/N
outcome data and its consequences

Inadequate case-mix control Any statements concerning the use of case mix and effect - B B/N
on making comparisons between professionals
Interpretation of feedback Any statements about the (mis)interpretation of feedback B/N B -

by experts, training for interpretation, or norm values for
performance indicators

Practical

Resources Any statements indicating the infrastructure of data col- B B/F/N B/F
lection, such as availability or complexity of electronic data
collection methods, or incorporation and use of resources
for data collection in normal workflow/routine care related
to additional workload for PROMs collection, interpretation
and usage

Barriers, facilitators and lessons learned (2) methodological and (3) practical (Table 4). The over-
In the qualitative analysis, barriers, facilitators and les- view and description of the themes (i.e. codebook)
sons learned/neutral statements were derived and were  with the occurrence of facilitators, barriers and lessons
grouped into the following three themes: (1) conceptual, learned can be found in Table 4. The most important
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Table 5 Lessons learned for future implementation and research
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- Involve stakeholders from the very start and create a shared vision between stakeholders

« Use generic and disease-specific patient-reported outcome measures

« Ensure that PROMs are administered at the right time during the health process

- Provide feedback on performance to individual healthcare professionals

« Ensure that the data are representative and that the statistical analysis is comprehensible
« Provide healthcare professionals with training for adequate interpretation of aggregated PROM data
« Enable a good infrastructure for adequate data collection and analysis by trained and qualified staff

lessons learned for future implementation and research
can be found in Table 5.

(1) Conceptual

The following four themes were derived: stakehold-
ers, subjectivity of PROMs, aligning PROMS with
clinical data, and PROMs versus patient-reported expe-
rience measures (PREMs). One facilitator for success
that was mentioned was the engagement and commit-
ment of stakeholders at both the meso and macro levels
from the beginning [10, 11, 37]. Champions can advo-
cate the added value of collecting PROMs, and govern-
ance and political will can be decisive for its success
and sustainability [10, 37]. Healthcare providers dif-
fer in their attitudes regarding the usage of PROMs for
quality improvements; some advocate for sceptics [37].
As a start, small-scale projects with willing clinicians is
recommended instead of teams with limited interest or
readiness [11].

These advocates often need to convince other health-
care professionals due to concerns about the scientific
properties of PROM measures, in particular the subjec-
tive characteristics of these measures. Thus, healthcare
professionals have underlying doubt about the patient’s
ability to answer PROM questionnaires [10, 37]. Fur-
thermore, difficult-to-accept discrepancies between
the PROM outcome and the clinical experience from
healthcare professionals’ point of view were found, since
expectations were that these two outcome measures
would align [37]. Moreover, Boyce et al. (2018) found that
healthcare professionals were not able to distinguish the
difference between PROMs and measures of PREMs [37].

(2) Methodological
Within this main theme, a distinction was made between
data collection (2a) and data processing (2b).

(2a) Data collection

The following four themes were derived: choice of meas-
ure, timing of data collection, response rate of meas-
urement and focus of measurement. Patient-reported
measures should be selected cautiously to be appropri-
ate for the targeted population [37], to ensure compara-
bility and to prevent burdening the patient [10, 11]. The

combination of generic and disease-specific measures
was seen as feasible and complementary [10, 11, 37],
especially since generic measures facilitate good com-
parison, but are less able to detect variation [10]. Moreo-
ver, standardization of time points for data collection is
advocated, as timing may influence the results [10]. For
example, outcomes were measured during short-term
follow-up when patients were not fully recovered [37].
Furthermore, to obtain high response rates, it is impor-
tant to discuss the results of PROMs with the patient
during consultation, especially during long-term follow-
up [11]. Another reported barrier concerned the clinical
value of performance measurement for interventions in
a field where small variability a priori could be expected
[37].

(2b) Data processing

Four themes were derived: representativeness of col-
lected data, responsibility of healthcare profession-
als, inadequate case-mix control and interpretation of
feedback.

It was mentioned that some healthcare profession-
als mistrusted quality improvement measures based on
aggregated PROM:s. First, the representativeness of the
data used for benchmarking or quality improvement
was seen as a barrier. Healthcare professionals expressed
concern that the data would not reflect practice, the indi-
vidual practitioner or the population of patients [10, 11,
37]. Furthermore, some patient groups were identified
as a possible source of information and recall bias, such
as patients with low health literacy or those with comor-
bidities who might confuse problems from one condi-
tion with another [37]. Additionally, patients’ answers
might be influenced by their care expectations, with the
belief that this information is used to rate care, or by
the need to justify their decision to have an operation
[10, 37]. Additionally, healthcare professionals may be
tempted to manipulate data to obtain good performance
rates by recruiting patients who are more likely to have
good outcomes (i.e. selection bias) [10, 11, 37]. Second,
healthcare professionals were afraid to be held unfairly
responsible for outcome data that could be biased by dif-
ferences in resources across hospitals [37], differences in
support services at the community level [37] or factors
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that occurred outside of their control [10, 11]. Third,
healthcare professionals worried that inadequate case-
mix control of confounders would bias comparisons of
healthcare providers. In addition, the lack of transpar-
ency of the statistical analysis made it difficult to engage
with the data. Two solutions were provided to address
these barriers: (1) only providing aggregated data collec-
tion for quality improvement at a very generic level, or
(2) presenting results stratified into subgroups instead of
risk- or case-mix adjustment [11]. Furthermore, health-
care professionals expressed difficulty in understanding
the data, a lack of norms for good or poor performance
[11], and a need for training or guided sessions to cor-
rectly interpret the aggregated PROM data [10, 37].
Quality improvement reports were able to identify how
hospitals and healthcare professionals stand relative to
one another, but they are often general and lack the abil-
ity to identify opportunities for real quality improvement
or action [10], which is key for clinicians in engaging with
data and processes [11].

(3) Practical
Statements related to practical implementation were
grouped under “practical’.

One theme, resources, was derived. Funding to get
the programmes started was seen as a key facilitator for
further development in structural embedding in routine
care. Overall, commitment and support from the govern-
ment and healthcare organizations were seen as facilita-
tors [10, 37]. The availability of resources for routine data
collection and monitoring without disruption of work-
flow or additional workload was seen as important [10,
11, 37]. For example, the need for sufficient IT capacity
and software to analyse the data enabled the data to be
available quickly for healthcare professionals [10, 11, 37].
Additionally, the availability of tablets and assistance in
the waiting room for completing questionnaires, the
establishment of infrastructure for developing and dis-
seminating annual reports [10], and the opportunity for
data linkage and integration in hospital records were
mentioned.

Discussion

The aim of this mixed-methods systematic review was
to describe and investigate the experience and effective-
ness of quality improvement methods based on aggre-
gated PROMs. Four quality improvement methods
were identified, including benchmarking, PDSA cycles,
web-based dashboards as feedback tools, and the provi-
sion of aggregated statistical analysis reports. In total,
13 quantitative and three qualitative studies revealed
that there is limited empirical evidence concerning qual-
ity improvements based on aggregated use of available

Page 10 of 13

PROMs. Only five studies reported on the effectiveness
of the applied quality improvement method, and only one
descriptive study reported a significant improvement of
PROMs after implementation of aggregated PROM feed-
back. The qualitative studies identified that the belief
of stakeholders, the use of generic and disease-specific
PROMs, and the availability of funding and resources
were important facilitators for success. One reported
barrier was that sceptical healthcare professionals mis-
trusted the use of aggregated PROMs due to the subjec-
tivity of PROMs and the contradictory results of PROMs
and clinical outcomes. Furthermore, they were afraid to
be held unfairly accountable for biased results as a result
of case mix, differences in resources across hospitals, dif-
ferences in support services at the community level or
factors that occurred outside of their control. Lessons
learned from the qualitative studies included creating
shared stakeholder vision and that feedback on individual
performance should be directed to individual healthcare
professionals to learn from the outcomes of their own
patients.

One quantitative study did find an effect of using aggre-
gated PROMs in the PDSA cycle [32], and used specific
facilitating factors to generate representative data, such
as engagement of all stakeholders, the use of a combina-
tion of generic and disease-specific questionnaires, and
obtainment of a high response rate. However, the results
of this methodologically inferior cross-sectional post-
intervention study should be interpreted cautiously.

Methodological and practical barriers were consid-
ered a reason for not finding an effect of benchmarking.
Weingarten et al. suggested that no effect of peer-bench-
marked feedback was found due to the choice of meas-
ure, since only one generic outcome measure (functional
status) was used [24]. The themes timing of data collec-
tion and timing of feedback were mentioned as impor-
tant barriers in the included quantitative studies as well;
a follow-up measurement was taken too early after pro-
viding peer-benchmarked feedback [28], provision of
feedback started too late in the study [34] or the authors
mentioned that the duration of the intervention was too
short to be fully adopted by all participating healthcare
professionals [36]. Multiple studies had shortcomings
in reporting on bias due to an insufficient response rate
of the measurement. As PROMs are prone to missing
data, it is important that studies adequately report on the
completeness of data and take possible bias into account
when drawing conclusions.

Another issue mentioned was the representativeness of
the collected data, as some outcomes could not be linked
to one specific surgeon, or low-volume surgeons were
excluded from the analysis, which caused less variation
[34]. Kumar et al. (2021) mentioned that the difficulty
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in feedback interpretation for healthcare professionals
caused a lack of effect [36]. To improve understanding
and interpretation, the use of training (e.g. statistics and
visualization) and educational interventions was men-
tioned explicitly within the two randomized controlled
trials addressing the quality improvement method of
peer-benchmarked feedback [24, 28]. The importance of
training was also addressed by the qualitative findings
[10, 11, 37]. Previous research indicates that educational
support is an important contextual factor for success in
quality improvement strategies [38].

Additionally, the importance of good resources was
mentioned in the discussion of the quantitative studies
[24, 28, 34]. The importance of structural implementa-
tion was underlined by Varagunam et al. (2014), who
stated that the small effect of the national PROMs pro-
gramme was partly caused by the delay in the representa-
tion of the collected data.

Strengths and limitations

A major strength of this review is the mixed-methods
design with the inclusion of overall moderate- to good-
quality studies, which enabled a comprehensive over-
view of all available quantitative and qualitative research
within this field. Furthermore, due to the mixed-meth-
ods design of this review, the quantitative findings were
discussed in light of the derived qualitative barriers,
facilitators and lessons learned. As a result of the lack
of empirical research concerning quality improvement
methods based on the aggregated use of PROMS, a meta-
analysis was not performed. Additionally, it was purpo-
sively decided to include only peer-reviewed studies, and
it is acknowledged that important studies from the grey
literature may have been missed.

Future perspective

Future implementation of aggregated PROM feed-
back can be substantiated with the reported facilitators,
barriers and lessons learned from the current review
(Tables 4, 5). It is important that every institution using
aggregated PROMs make their results available, includ-
ing possible biases and completeness of outcome data.
Furthermore, the strength of combining PROMs, clinical
data and PREMs should be recognized. The use of aggre-
gated clinical data and PREMs has already been shown
to be effective in quality improvement [5, 39—-41], while
using aggregated PROMs for quality improvement is still
in its infancy.

As qualitative outcomes mainly addressed the issue
of obtaining accurate data and consequently gaining
professionals’ trust in the concept and relevance of
quality improvement, this research did not find best
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practices on how to learn and improve based on aggre-
gated PROM data. Future research should focus on
organizational and individual aspects that contribute to
the optimal use of the obtained aggregated PROMs for
quality improvement [42].

Conclusion

This review synthesized the evidence on the meth-
ods used and effectiveness for quality improvement
in healthcare based on PROMs. The findings dem-
onstrate that four quality improvement methods are
used: benchmarking, PSDA cycles, dashboards and
aggregated analysis. These methods showed little to
no effect, which may be due to methodological flaws,
as indicated by the qualitative results. In conclusion,
this field of research is in its infancy, and more empiri-
cal research is needed. However, the descriptive and
effectiveness findings provide useful information for
the future implementation of value-based healthcare
at the meso level and further quality improvement
research. In future studies, it is important that a shared
stakeholder vision is created, PROMs and timing of
measurement and feedback are appropriately chosen,
interpretation of the feedback is optimal, every effort
is made to reduce missing data, and finally, practical
resources for data collection and feedback infrastruc-
ture are available.
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