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General introduction

Chapter 1

BACKGROUND
Quality of care has been defined as: “doing the right thing, at the right time, in the
right way, for the right person, and having the best possible results”.(1) The challenge
is to determine
into
quality
ofPromoting
careIntegrated
in daily
Art. 8, page how
2 of 7 to quantify and gain insights Olde
Rikkert
et al: PROMs
Care practice.
Over the past few decades, the monitoring of quality of care was mainly focussed on
of the patient-clinician relationship, and increase the an accurate diagnostic work-up, and subsequent theraevaluatingpatient’s
processes
of Especially
care,ini.e.,
doing
right
thing,
at the
right
time,diag-in the right
self-efficacy [4–6].
frail older
patientsthe
peutic
decision
making. Further,
finding
the medical
other patients with multiple long-term diseases, the nosis culturally overrules diagnosing what patients really
way.(2-7) and
Examples
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include
measuring
guideline
adherence,
use of PROMs may support patients in the process of want [10]. Next, in general for administrative purposes,
self-monitoring [7]. PROMs’ feedback to clinicians may a series of questions have to be asked related to a wide
registering
the
diagnostic
process,
or
administrating
intervention
goals.
increase patient well-being, because it results in patients range of quality and safety of care indicators. As we expe- In recent
feeling more comfortable raising and discussing physical, rienced, most older patients understand this continuous
years, health
care has begun to shift towards estimating the value of treatments for
psychosocial and non-medical issues with their clinician hurry for focus on specified information, and hardly dare
the consultation [7]. If individual PROM-data are to bother the medical team with a subjective evaluation of
individual during
patients,
i.e., focussing on the right person for the best possible results.(7, 8)
aggregated across patients, they can serve as performance their health. They intuitively prioritize helping the physimeasures to compare and improve clinician or organizational quality of care [8]. Thus, PROMs can contribute

cian localize the objective cause of their complaints with
specific complaint-linked answers, instead of discovering
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development, also have their drawbacks of limited validTo counteract these barriers, strong incentives and faciliity
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and
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administators
for
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use
of
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are outcome
to monitor, evaluate and improve quality of care (see figure 1).
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Health Records
(EHR).
making. Second,
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atElectronic
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patient level, for internal use by provider organizations in Including patient reported data plays an important role
providersquality
canimprovement,
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their
performance
outcomes
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performance andhealth
public reporting
sysmeasurement and public reporting.
tems, but there is no evidence yet what facilitators are most
peers. Third, outcomes at the group level effective.
can also
asthereference
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also used
be linked to
personal rewards values to
Barriers and facilitators for implementing
of working with PROMs, as there is convincing data that
compare PROMs
individual outcomes. Fourth, theit can
aggregation
of outcomes
improve patient-physician
communication, andcan
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Barriers towards measuring and registering valuable and effectiveness of interventions, especially when patients and
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valid information on wellbeing are plentiful. Health care professionals take the time and effort to revalue generic
workers continuously experience time constraints, by information on wellbeing and health related quality of life
for pay-for-performance
which they first try to gatherinitiatives.
the information needed for as health goals and outcomes [8, 9, 10].

For improving clinical care

For public reporng

PROMS at individual level:
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Shared-decision making,
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Choosing providers,
Performance based contracng
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PROM performance measures:
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Comparing quality of providers

Figure 1: Framework for the innovative multipurpose use of PROMs.

Figure 1: Framework for the innovative multipurpose use of patient-reported outcome
measures (PROMs), described by van der Wees (9)

In daily practice, the collection of real-world data poses several challenges for
quality-improvement initiatives. In 2014, experts from three countries stated that,
10
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although the key conclusion was that using patient outcomes for quality improvement
is feasible, “providers, patients, and purchasers of care must agree on a common
vision. Building trust among stakeholders that the data will not be misused seems
fundamental to success”.(10) Stakeholder engagement in developing qualityimprovement initiatives is therefore an important condition for their successful
implementation.(11-14) When standardised provided data are compared between
healthcare providers and are perceived as useful in daily practice, opportunities
arise for informed decision-making and other quality-improvement initiatives.(14, 15)
Furthermore, the routine collection of sufficient, valid and reliable data by many healthcare
providers requires a substantial financial, organisational and implementational
investment.(10, 16, 17) Standardisation and the use of core sets of meaningful
outcomes derived from electronic health records (EHRs) keeps the investment for
data collection as low as possible; however, it is vital that healthcare providers and
patients experience the benefits of routine data collection in daily practice.(10, 17)
This thesis aims to develop, select and test a core set of outcome-based quality
indicators in primary care physical therapy practice for patients with non-specific
low back pain (NSLBP) and chronic obstructive pulmonary disease (COPD). As
an introduction to the research aims of this thesis, we first outline current (inter)
national outcome-based quality-improvement initiatives, specifically those for primary
physical therapy care. Furthermore, we will introduce the patient-reported outcome
measures (PROMs), quality indicators and patient populations included in our
research. The introduction will end with the research questions and thesis outline.

International and national initiatives focussed on health outcomes

In 2006, Michael E. Porter introduced the Value-Based Health Care (VBHC) model
as a blueprint for reforming health care.(18) The goal of the VBHC is to achieve highvalue care for patients, with value defined as the health outcomes relative to the costs
for achieving these outcomes.(8, 18) Porter stated that “…this goal is what matters to
patients and unites the interests of all actors in the system. If value improves, patients,
payers, providers and suppliers can all benefit while the economic sustainability of
the healthcare system increases”.(8) Since value depends on the results and not
merely on the delivery of care, value in health care is measured by the outcomes
achieved, while the volume of services delivered are part of the costs. This shift
in focus from volume to value is a central challenge;(8) for example, how can the
comparability of the outcomes between patients or providers be ensured in order
to measure value?
Such challenges can be reduced by standardising outcomes, as is the aim of the
International Consortium for Health Outcomes Measurement (ICHOM).(15) ICHOM
is an international organisation that creates standardised outcome sets, based on
11
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consensus procedures with stakeholders, for a valid comparison of outcomes between
patients or providers.(15) ICHOM standard outcome sets also take into account the
importance of risk adjustment by including case-mix variables. The outcome sets
can be used for shared decision-making and goal setting in individual patient care,
and for improving performance or value-based payment purposes. To date, ICHOM
has published more than 30 standard sets for different patient populations.(15)
In the Netherlands, various initiatives concerning the collection and aggregation
of health outcomes are being conducted. In 2018, the Ministry of Health, Welfare
and Sports (VWS) started a national programme focussed on measuring outcomes
of care to improve the quality of life of patients, and to increase the quality of
healthcare providers.(19) VWS launched four main topics: 1) improving transparency
in outcomes, 2) improving shared decision-making, 3) focussing on outcome in the
organisation and cost of health care and 4) better access to relevant and actual
outcome information.
An example of a VBHC initiative in the Netherlands is a project of the Santeon
network, which is called “open benchmark”. Santeon is a network of seven large
hospitals that aims to monitor, compare and potentially improve their quality of care,
focussing on patient centredness and collecting meaningful outcomes for patients.
(20) Using open benchmark, several processes and outcomes are aggregated for
each department and compared in order to learn from the differences and improve
care with the help of dashboards and scorecards. They compare processes such
as the number of full-time equivalent members of staff (FTEs) and outcomes such
as differences in the value of delivered care. Santeon is currently conducting several
projects with different patient populations using quality-improvement cycles.(20)

Initiatives in Dutch physical therapy

Dutch primary care physical therapists are also using outcomes for quality
improvement, such as through the use of national data registries. These national
data registries are co-ordinated by the professional bodies in Dutch physical therapy,
the Royal Dutch Society for Physical Therapy (KNGF) and the Association for Quality
in Physical Therapy (SKF).(21, 22) In 2013, a large programme, “Quality in Motion”,
was launched by the KNGF, with the aim of improving patient centeredness and the
effectiveness of care through the use of patient health outcomes.(21) From there,
several pilots were launched, collecting data on the structure, process and outcomes
of care via the EHRs derived from routinely collected real-world data,(21) which can be
used in the development of quality indicators. Quality indicators are measurable items
within the structure, processes or outcomes of care that can be used to monitor health
care.(23) Quality indicators based on health outcomes can be used as a tool to improve
quality of care by monitoring and evaluating treatment trajectories.(14, 21, 24, 25)

12
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The national data registries and initiatives such as Quality in Motion are important
for comparing outcomes between physical therapists; however, questions
remain surrounding the estimation of the value of care based on routine outcome
measurements: which outcome domains and measures are relevant and feasible to
monitor and improve physical therapy treatment? What is the comparability of the
treatment outcomes between physical therapists or physical therapy practices based
on real-world observational data? What are the views of the end-users (patients,
physical therapists) regarding the usefulness of the quality indicators and do they
accept them as a quality-improvement tool? How should the reliability of the data
collection be increased?

PROMs and physical-performance measures

Outcomes of care can be collected as PROMs, which are questionnaires or singleitem scales used to assess patient-reported outcomes in relevant outcome domains,
such as pain, physical functioning, or perceived treatment effect.(23, 26) For
example, the Quebec Back Pain Disability Scale (QBPDS) is a 20-item questionnaire
used to measure physical functioning and limitations in patients with low back pain.
(27) An important requirement for using outcomes for quality improvement is the
selection of outcome domains and associated PROMs that are meaningful for the
patient population treated in primary care physical therapy practice. PROMs are often
combined with other clinician-assessed, impairment-based or physical-performance
measures to provide a more complete interpretation of patient outcomes and
impairments.(28) Examples of physical performance measures are the six-minute
walk test (6MWT) for measuring physical capacity, and the hand-held dynamometer
for measuring quadriceps strength.

Quality indicators

As described earlier, quality indicators are measurable items used to monitor the
structure, processes or outcomes of health care.(23) The selection of meaningful
outcomes for the development of quality indicators should be based on evidencebased healthcare recommendations, e.g. derived from clinical practice guidelines
(CPGs).(29-32) After developing the quality indicators, consensus meetings are usually
conducted between stakeholders to select a final set of quality indicators.(29-31)
Depending on the purpose of the quality indicators, the perspectives of the
stakeholders may differ. Eligible stakeholders in physical therapy care are patients,
physical therapists, practice managers, professional associations, health insurance
companies, policy-makers and politicians.(33) It is therefore highly important that
a structured consensus procedure is used to select quality indicators perceived to
have added value for every stakeholder.

13
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Primary care settings in the Netherlands

In the Netherlands, primary care has a leading role in health care for the Dutch
population. An aspect of the Dutch primary care system is that patients can access
physical therapy services directly or following a referral by a general practitioner.
(34) In 2006, Dutch health care was restructured to universal coverage through
a mandatory basic health insurance package and private additional insurance,
merging public and private insurance. Patients purchase their basic and additional
coverage from private insurance companies.(34, 35)
Primary care physical therapists receive their reimbursement through a fee-forservice system,(34) in which health insurers play a key role in monitoring and
stimulating quality of care by setting conditions for contracting physical therapy
practices that provide meaningful treatment for their insured patients. One example
is monitoring the treatment frequency with the so-called ‘treatment index’, which
provides insight into the mean treatment frequency of a physical therapy practice in
comparison with that of all physical therapy practices adjusted for some case-mix
patient characteristics.(36) In the Netherlands, the treatment index is standardised
by all health insurers.(36) Physical therapists shared mixed feelings about whether
the treatment index is a useful tool for the evaluation of quality of care however,(37)
because the amount of treatment sessions gives no insight into the experienced
effects of the treatment or the recurrences of patients. Many stakeholders are
therefore searching for other methods that enable a more complete interpretation of
the quality of delivered care.

Study population in this thesis

Here, we focus on developing, selecting and testing core sets of outcome-based
quality indicators based on the outcome domains and associated measures for
patients with NSLBP and COPD in primary care physical therapy, a common type
of care for these patient groups. Both patient populations are heterogenous, with
large variations in their experienced health status.(38-40)
At both the national and international level, several studies have reported on the
development of quality indicators in physical therapy care.(4-6, 24, 28, 29, 41-44)
These studies did not focus on primary physical therapy care for patients with NSLBP
or COPD however, but rather patients with neck pain, peripheral artery occlusive
disease, Parkinson’s disease, and those undergoing hip and knee arthroplasty
rehabilitation for hip and knee osteoarthritis and rheumatoid arthritis. Furthermore,
these studies mostly focussed on the evaluation of processes of care, while health
care is shifting towards the estimation of the value of treatments for individual patients
by monitoring treatment outcomes. It remains unknown which outcomes for patients
with NSLBP or COPD could be used for the development of quality indicators and
for quality-improvement purposes, as described in figure 1.
14
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Non-specific low back pain (NSLBP)
According to the Lancet series, published in 2018, low back pain is now the leading
cause of disability worldwide.(45) In most cases, it is not possible to identify a specific
nociceptive cause, in which case the low back pain is considered nonspecific
(NSLBP).(45) In this thesis, NSLBP is further defined as pain and discomfort localised
below the costal margin and above the inferior gluteal folds, with or without leg
pain, and not caused by a specific pathology.(46) Patients with NSLBP experience
a high variation in the level of recovery and time to recover, varying from one day to
multiple years. (46)
In the Netherlands, patients with NSLBP are among the most treated patients in
primary care physical therapy practice.(47) Many treatment options exist for patients
with NSLBP.(48) Currently, only limited data is available for standardised treatment
outcomes and the quality of daily care of patients with NSLBP treated in physical
therapy practices in the Netherlands.(49) In most cases, this research is conducted in
a controlled environment, such as randomised controlled trials, or in studies focussed
on evaluating the processes of care rather than the outcomes.(50-53)
In 2013, the Dutch clinical practice guideline for patients with low back pain was
published, which includes recommendations for meaningful outcome domains and
associated measures.(54) This could be used as a basis for the selection of outcome
domains and measures for the further development of quality indicators, supported
by other (inter)national literature.(25, 32)
Chronic obstructive pulmonary disease (COPD)
According to the World Health Organization (WHO), COPD is the fourth most common
cause of death worldwide, and is predicted to become the third most common by
2030.(55) COPD is an incurable, progressive but manageable respiratory disease.
(56, 57) Patients with COPD often report having a low physical capacity and/or a low
physical activity, which are important areas for improvement through primary care
physical therapy treatment.(58-61)
For patients with COPD, little is known about the outcomes of Dutch daily primary
physical therapy practice; however, research has shown that physical therapy
rehabilitation interventions can be beneficial for these patients, particularly in terms of
improving muscle function and cardiovascular function and reducing exacerbations.
(59, 62-66) In the Netherlands, patients with COPD are often treated in primary
care physical therapy practice; for example, in 2017, a total of 35,227 patients with
COPD received physical therapy treatment.(39). A Dutch clinical practice guideline
was developed for patients with COPD, with meaningful outcome domains and
associated measures that can be used as a basis for the further development of
quality indicators.(67)
15
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Objectives

The aim of this thesis is to develop, select and test core sets of outcome-based
quality indicators in primary care physical therapy practice for patients with NSLBP
and COPD, based on consensus between stakeholders. The selection of the core
sets by stakeholders will be supported with routinely collected real-world data and
include relevant outcome domains and associated measures to monitor and evaluate
primary care physical therapy treatment for patients with NSLBP and COPD. The
comparison of meaningful outcomes between physical therapists must be valid,
reliable and accepted as having added value by the stakeholders. See box 1 for
the research questions.
Box 1 Research questions
•
•
•
•
•

16

What standard set of outcome domains and associated measures for patients with
NSLBP can be developed in Dutch primary care physical therapy practice?
What standard set of outcome domains and associated measures for patients
with COPD can be developed in Dutch primary care physical therapy practice?
Which potential outcome-based quality indicators for patients with NSLBP can be
used for the selection of a core set based on the acceptance of stakeholders?
Which potential outcome-based quality indicators for patients with COPD can be
used for the selection a core set based on the acceptance of stakeholders?
What are the experiences of physical therapists in the use of a standard set
for patients with COPD in terms of the interaction between patients, qualityimprovement initiatives and public reporting?

General introduction

Thesis outline

Chapter 2 describes the results of a Delphi consensus study with stakeholders
(patients, physical therapists, policy-makers and health insurers) for the development
of a standard set of outcome domains and associated PROMs for patients with
NSLBP in Dutch primary care physical therapy practices.
Chapter 3 reports on a Delphi consensus study with stakeholders (patients, physical
therapists, policy-makers and health insurers) that describes the results of developing
a standard set of outcome domains and associated measures for patients with COPD
in Dutch primary care physical therapy practices.
Chapter 4 defines the potential outcome-based quality indicators for patients
with NSLBP based on prospectively collected cohort data comprising PROMs.
Focus groups were conducted with stakeholders (physical therapists and senior
researchers) to select a core set of quality indicators that they perceived to add
value as a quality-improvement tool.
Chapter 5 defines the potential outcome-based quality indicators for patients with
COPD, supported by prospectively collected cohort data comprising PROMs and
physical performance measures. Focus group were conducted with stakeholders
(physical therapists and senior researchers) to select a core set of quality indicators
perceived to add value as a quality-improvement tool.
Chapter 6 presents a study exploring the implementation of the set of measurement
instruments for patients with COPD in physical therapy practice, including how the
set can be used for goal setting, quality improvement and external transparency.
Lastly, in chapter 7, the general discussion, the results of all chapters are discussed
and taken into a broader theoretical and practical perspective. This chapter also
includes conclusions and recommendations for further research.
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ABSTRACT
Purpose To develop a standard set of outcome measures that are accepted for
relevance and feasibility by stakeholders and useful for a) interaction between patient
and the professional, e.g. shared decision making in goal-setting, monitoring and
feedback based on outcomes b) internal quality improvement, and c) external
transparency in patients with nonspecific low back pain (NSLBP) in primary care
physical therapy.
Methods We used a consensus-driven modified RAND-UCLA Delphi method in
seven steps with panellists (patients, representatives of patient- and physiotherapy
associations, researchers, policy makers, health insurers) (1) literature search, (2)
first online survey, (3) patient interviews, (4) an experts meeting, (5) a consensus
meeting, (6) second online survey, and (7) final approval of an advisory board.
Steps 1-4 resulted in potential outcome measures. In the consensus meeting after
discussion panellists voted for inclusion per measure. In the second online survey
the final standard set was rated on relevance and feasibility on a 9-point Likert scale,
when the median score was ≥7 the standard set was accepted and finally approved.
Results Thirteen draft outcome measures were rated and discussed, and finally six
outcome measures were accepted. The standard set includes the Quebec Back Pain
Disability Scale (QBPDS), Oswestry Disability Index (ODI), Patient Specific Functional
Scale (PSFS), Numeric Pain Rating Scale (NPRS), Global Perceived Effect (GPE-DV),
and the Start Back Screening Tool (SBT).
Conclusion This study presents a standard set of outcome measures for patients
with NSLBP in primary care physiotherapy accepted for relevance and feasibility
by stakeholders. The standard set is currently used in daily practice and tested on
validity and reliability in a pilot study.
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INTRODUCTION
Quality of care has been defined as: “doing the right thing, at the right time, in the
right way, for the right person, and having the best possible results[1]. The challenge
is how to measure quality of care in daily practice. Results at the level of the patient’s
health status can be measured with patient reported outcome measures (PROMs),
patient reported experience measures (PREMs) and/or physical performance
measures. PROMs are questionnaires or single-item scales measuring aspects
of a patient’s health status directly reported by the patient, e.g. perceived pain.
PREMs are questionnaires measuring the experience of patients with healthcare, e.g.
communication with the healthcare professional. Physical performance measures
are clinical tests to measure physical function, e.g. 6-minute walking test. Outcome
measures should be well developed and unidimensional in order to generate
information regarding the construct of interest.[2] Using such combined outcomes in
daily practice is proposed to facilitate the interaction between patient and healthcare
professional, including the process of shared decision making, goal setting, and
evaluation of treatment effects [3,4].
Outcomes measurement can also be useful to provide transparency about the
process and the intervention effect at the group level in order to facilitate quality
improvement trajectories, to provide information for patients, and for pay for
performance purposes [5-7]. For successful implementation of outcome measures,
patients and healthcare professionals need to accept a common set of outcomes
to be measured as having added value in daily practice. In physiotherapy practice,
multiple outcome measures are being used in clinical decision making. Routine data
collection in daily practice opens the opportunity for establishing large data sets with
patient outcomes. Standardization of these measurements is necessary to enable
comparison of intervention effects [3,8].
Currently, limited data is available about the quality of daily care of patients with
nonspecific low back pain (NSLBP) treated in physiotherapy practices in the
Netherlands. Therefore, this study focuses on the development of a standard set
of outcome measures for NSLBP, the most common health condition of patients
visiting physiotherapy in primary care practice. The final set of measures should be
accepted as having added value in clinical practice and will have to be useful to
compare the outcomes at the level of the individual patient, and for measuring and
improving quality of physiotherapists and their practices.
Previous international studies showed several initiatives for developing outcome sets
for low back pain [9-14]. Most of these standard outcome sets were developed for
clinical trial purposes, and have
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not been tested with regards to relevance and feasibility in the evaluation of quality
of care in daily practice. Few studies on NSLBP in physiotherapy showed a good
relationship of higher guideline adherence with better outcomes and less utilization of
care [15,3]. This stresses the value of gaining insight into outcomes on a larger scale.
Successful implementation of outcome measures in daily practice can be improved
by stakeholder engagement in quality improvement initiatives [16,17]. It is therefore
important to include all relevant stakeholders in Dutch physiotherapy concerning
NSLBP in the development of the current standard set of outcomes.
In this study, NSLBP was defined as pain and discomfort, localized below the
costal margin and above the inferior gluteal folds, with or without leg pain, and not
caused by specific pathology [18]. NSLBP is an example of a patient group with high
variation in level of recovery and time to recover varying from one day to multiple
years. There is an increasing popularity for stratification of patients with NSLBP in
subgroups, taking into account differences in characteristics based on prognostic
profiles [19-22]. Outcome sets combined with stratified care will be more precise
and useful for the development of quality indicators and better accepted for quality
improvement [23].
The aim of this study was to develop a clinical standard set of outcome measures
in patients with NSLBP - taking into account classification in clinically relevant
subgroups - that is accepted for relevance and feasibility by stakeholders, and
deemed useful for a) interaction between patient and healthcare professional,
e.g.shared decision making in goalsetting and monitoring and feedback based on
outcomes b) internal quality improvement, and c) external transparency of primary
care physical therapist practices.

METHODS
Design

This study used a mixed method design in Dutch physiotherapy practices. The study
was conducted between October 2016 and July 2017. An advisory board was formed
with representatives of the Dutch Patient Association for Back Pain (NVVR), the Royal
Dutch Society for Physiotherapy (KNGF), the Association for Quality in Physiotherapy
(SKF) and two representatives of health insurance companies in the Netherlands
(CZ & DFZ) to monitor and evaluate the process and to facilitate the implementation
by providing and receiving information from stakeholder groups.
We used a consensus-driven RAND/UCLA modified Delphi method to select
relevant outcomes [24] in seven separate steps (see table 1). Informed consent was
obtained from all individual participants included in the study and all procedures
were conducted according to the Declaration of Helsinki
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Table 1 Steps during the consensus-driven modified Delphi method
Step

Participants

Goal

Result

1. Explorative
review of the
literature

Research team (AV,
SD, RN, and PW)

Identification of valid
structure-, process-, and
outcome (PROMs, PREMs,
physical performance
measures) measures for
NSLBP that are described
in scientific literature.
Screening for profiles in
subgroups related to the
course of recovery based
on prognostic factors

Selection and analysis
of all eligible structure-,
process-, and outcome
measures on their validity
and reliability.
Selection of eligible
prognostic profiles for
NSLBP.

2. First online
survey round

32 out of 43 Dutch
physiotherapists with
ample treatment or
scientific experience
on NSLBP

Anonymous rating of
structure, process and
outcome measures with
a 9-point Likert scale on
relevance and feasibility.

The median score of
every measure was
calculated.

3. Expert
committee

4 senior
Results of the online survey
physiotherapists of
round 1 was interpreted
the first online survey and discussed with experts
round

First interpretation of the
results of the first online
survey presented and
discussed

4. Interview
with patients

6 patients with
NSLBP and treated
by physiotherapists
last year

Patients views of
measurements in clinical
practice

The patients’ perspectives
on the use of
measurement instruments
which were presented
during the introduction of
the consensus meeting
(step 5)

5. Consensus
meeting

16 out of 43
participants of the
first online survey
and representatives
of patients, KNGF,
SKF, the advisory
board and policy
makers

Nominal group technique
was used to discuss
the draft set. Finally, the
participants voted on
feasibility and relevance.

Measures were included
if 80% or higher voted
yes for inclusion.
Between 60 – 80 %
yes were deferred and
rerated in the second
online survey and
between 0 and 60 % yes
were excluded.

6. Second
online survey
round

29 out of 43
participants of the
first online survey
(step 2)

The participants rated the
second draft set and if
needed alternatives on a
9-point Likert scale

Measures were included
when all participants
rated a median of 7 or
higher on the 9-point
Likert scale.

7. Final
Advisory board
approval of the (MJS, LV, HW,
advisory board AW, AT and ML)

2

The advisory board was
Final acceptance of the set
asked to accept the final set

Step 1. Explorative review of the literature
We searched in the Guideline International Network (G-I-N)- and PEDro database
for outcomes measures based on PROMs, PREMs and physical performance
measures with adequate psychometric properties, including reliability, validity and
responsiveness. [25,26] All multi- and mono-disciplinary Dutch and international
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clinical practice guidelines for physiotherapists, general practitioners, and medical
specialists were included. We also searched websites of organizations developing
clinical practice guidelines (see appendix A). Based on the identified guidelines,
reference tracking was performed. We preferred outcome measures that were already
used in daily practice in the Netherlands. We also searched for structure, process
and outcome measures in existing indicator sets, see appendix B for the search
string. We used a pragmatic explorative approach and did not aim at conducting
a systematic review of the literature. In the next step we analysed all eligible
measures on their validity and reliability. The following information was gathered:
type of measure (process, structure, outcome), type of questionnaire/instrument,
targeted patient group, content of the questionnaire/instrument, time to complete the
questionnaire/instrument, the minimal clinically important difference (MCID), domain
(e.g. pain), related measurements, whether the questionnaire/instrument was already
translated in Dutch, and supporting literature.
We used the prognostic profiles of the KNGF guideline as primary classification
for subgroups related to the course recovery based on prognostic factors [27].
Then, we used the same literature search as for the outcome measures to compare
the prognostic profiles of the KNGF with multi- and mono-disciplinary Dutch and
international clinical practice guidelines. If necessary, we combined useful elements
of different guidelines with the profiles of the KNGF guideline. In the identified
guidelines, reference tracking was performed. Additionally, the PubMed database
was screened between January 2012 and December 2016 for systematic reviews
about individual prognostic factors in NSLBP, see appendix B for the search string.
The individual prognostic factors were used as addition on the search to prognostic
profiles. After the screening we selected all useful factors for prognostic profiles to
classify subgroups for NSLBP.
Step 2. First online survey round
We recruited 43 Dutch physiotherapists via contact networks of the KNGF and SKF
for participation in the Delphi rounds, this was a purposive sample. All participants
needed to have ample treatment experience in patients with NSLBP, or experience
in scientific research on NSLBP, or both. The goal of this step was to rate all in step 1
selected measures with a 9-point Likert scale on relevance and feasibility. Afterwards
the participants rated the appropriateness and feasibility of prognostic profiles for
NSLBP. We conducted the online survey in LimeSurvey version 2.06.
Step 3. Expert committee
We invited four participants with complementary expertise of the online survey to
join an expert committee to discuss the results of the online survey and rated the
outcome set and prognostic profiles on its content validity and reliability.
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Step 4. Patient interviews
We invited six patients who were treated by physiotherapists for NSLBP in the past
year. The patients were recruited via a convenience sample of six physiotherapy
practices. Each physiotherapy practice included one adult patient that was treated
for NSLBP in the last year. When the patient agreed on the informed consent, the
physiotherapist gave the contact information to the researcher. Short semi-structured
telephone interviews of approximately 30 minutes were held by two researchers (AV,
JL) and a topic list was used. The aim of the interviews was to gain insight into the
patient perspective on relevance and feasibility on the use of questionnaires (PROMs
and PREMs), physical performance measures, process- and structure measures,
and to what extent measurements can be used for improving the quality of care. The
interviews were audio-recorded, transcribed verbatim and analysed using thematic
analysis. AV and JL independently analysed the interviews and assigned codes
within and between the interviews. Afterwards the assigned codes were compared
and grouped together in greater categories and themes. The most important themes
were presented during the consensus meeting.
Step 5. Consensus meeting
All participants of the online survey were invited in a three-hour consensus meeting,
together with policy makers and members of the advisory board. We used the
Nominal Group Technique (NGT) to structure the meeting [28,29]. The NGT is
specifically designed and widely used for consensus statements between experts
in a certain topic [28,29]. The different steps in the NGT helps to give all participants
a voice in the consensus process [30]. During these steps the participants rated,
discussed, and then re-rated the eligible structure-, process- and outcome measures.
We discussed all measures scored in the first online survey and presented the results
of step 2-4, followed by a second onsite rating of the relevance and feasibility of the
measures. The measures were included in the standard set if the total votes scored
80% or higher on yes/no rating. All measures that were scored between 60% and
80% in the onsite rating were deferred for discussion in the second online survey. All
measures that received between 0% and 60% of the votes were excluded.
Step 6. Second online survey round
All participants were invited for the second online round. All outcome measures
that received between 60% and 80% of the votes were re-rated on relevance, and
if needed, alternatives that were discussed in step 5 were rated. Based on these
results, we developed a final outcome set. We concluded the set and the prognostic
profiles as being accepted when all panellists rated a median of 7 or higher on a
9-point Likert scale.
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Step 7. Final approval of the advisory board
Finally, the advisory board was asked to accept the final outcome set. The goal was
to inform every stakeholder about the conclusions and implications of the study and
to increase the acceptability. All representatives were asked to take the responsibility
for communication of the results of the study in their own organisation.

RESULTS
Participants

In step 2, 32 of the 43 panellists (response rate: 70%) completed the survey. The
mean age of the panellists was 42 years and 75.8% were men. In step 3, four expert
physiotherapists (FM, DH, BM, BH) accepted to participate. During step 4, six semistructured interviews with six patients with NSLBP were held. The age ranged from
42 – 73 years with an average age of 56; four of the participants were men. In step 5,
the consensus meeting, 16 of the 43 physiotherapists and researchers participated
(response rate: 37%), as well as seven policy makers and members of the advisory
board. The patient representatives were not able to join at the meeting. For the
second online survey in step 6, 29/43 (response rate: 68%) respondents participated.
Finally in step 7, the five members of the advisory board participated.
Step 1. Explorative review of the literature
We identified 27 measures of which 13 were eligible for further investigation: six
PROMs, two PREMs, two additional outcome measures two process measures and
one screening tool (see table 2).
The reasons for exclusion of the 14 measures were: not familiar in the Netherlands,
not developed and useful for NSLBP, not primarily advised by guidelines, and not
for physiotherapy primary care purposes. For a clear description of all included
measures and an overview of all excluded measures, see appendix C.
Development of prognostic profiles
We identified 19 guidelines, of which ten described useful information about
prognostic profiles for NSLBP or individual prognostic factors.[27,21,31-39] The
remaining nine guidelines were focused on specific pathology. To develop prognostic
profiles we focused primarily on the Dutch KNGF guideline and compared it with other
guidelines.[27] The majority of the guidelines specified two or three prognostic patient
profiles based on the expected time of recovery. Some guidelines did not provide
prognostic profiles in a table, but described them narratively.[35-37] Furthermore,
all guidelines described individual prognostic factors that are associated with the
course of recovery. See appendix D for a summary of all useful components.
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Based on the outcomes of the literature review, we distinguished three prognostic
profiles for NSLBP (A, B, C), all profiles containing four characteristics. These
characteristics are generally based on prognostic (psychosocial) factors of the KNGF
guideline. Some guidelines described the expected time of recovery in weeks; this
was added to our prognostic profiles. We identified prognostic factors based on:
back pain-related factors, individual factors, work-related factors and psychosocial
factors. The profiles are described in Appendix E.
Step 2. First online survey round
Of the 13 outcome measures that were rated, five outcome measures scored a
median of ≥7 on relevance and on feasibility nine outcome- and process measures
scored a median of ≥7. The prognostic profiles scored a median of ≥7 on relevance
and feasibility; See table 2 for a more specified overview of the survey.
Table 2 Result of step 2: first online survey and step 5: consensus meeting
Instrument/process measures

Type of
measure

Relevance Feasibility Inclusion for the
(step 2)
(step 2)
final standard set
(step 5)b
Median

Median

Yes (%) No (%)

Quebec Back Pain Disability Scale
(QBPDS)

Outcome

7

7

80c

20

Oswestry Disability Index (ODI)

Outcome

5

7

64b

36

Patient Specific Functional Scale
(PSFS)

Outcome

7

8

76

24

Numeric Pain Rating Scale (NPRS)

Outcome

7

9

100c

0

Global Perceived Effect Dutch
Version (GPE-DV)

Outcome

7

8

88

12

Improvement of activities

Outcome

6

7

0

100

Patient Reported Experience
Measures (PREM)

Outcome

7

5

19

81

Subgroups for Targeted Treatment
(STarT) Back Screening Tool (SBT)

Screening
Tool

4

7

93c

7

Tampa Scale of Kinesiophobia (TSK) Outcome

4

6

0

100

Number of treatment sessions

5

8

Not
rateda

History taking described in the EHR Process

6

7

0

100

Treatment plan described in the EHR

Process

6

7

0

100

Prognostic profiles from guidelines

Prognostic 7
profiles

7

Not rateda

Outcome

b

c

The number of treatment sessions and prognostic profles was not rated because the panellists
suggested an alternative instrument
b
Re-rated in the second online survey
c
Final inclusion in the standard set after rating
EHR Electronic Health Record
a
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Step 3. Expert committee
During the expert meeting all 13 selected outcome and process measures were
discussed for validity and reliability. The experts accepted the prognostic profiles
as having added value in daily practice. They made some suggestions, as to their
opinion prognostic profiles are still not accurate enough to predict individuals who
develop chronic pain or not. For example, prognostic factors of a patient in profile
A, can also be seen in profile B. Acute, sub-acute and chronic low back pain should
not be used in the prognostic profiles. The experts suggested selecting outcome
measures per profile. The experts stated that it will be necessary to perform a solid
pilot study to test the selected outcome and process measures on feasibility before the
outcome set can be considered valid and reliable for quality improvement purposes.
Step 4. Patient interviews
The following themes were identified: 1) patient satisfaction, 2) administration, 3)
number of treatment sessions, 4) transparency and 5) PROMs. Almost every patient
agreed that satisfaction about the given treatment and treatment effect is relevant for
quality evaluation purposes. Clinical record keeping is important to monitor the effect
of treatment, to support a colleague during takeovers, and is valuable for evaluating
quality of care, but should also be short and brief. The number of treatment sessions
can be useful to evaluate quality of care, depending on the patient group. Some
patients stated that transparency about outcomes of care could help them to choose
healthcare professionals and other patients said that they preferred the advice of a
doctor, therapist or family member. There were different opinions whether PROMs
were relevant for quality evaluation purposes. Most patients stated that the readability
of PROMs is good. Some patients said that pain and functional problems were useful
elements to score in PROMs but also psychosocial factors as this may have influence
on the effect of treatment. See appendix F for the themes, categories and codes.
Step 5. Consensus meeting
After presentation of the results of previous steps, the panellists could vote per
measure with yes/no whether it should be added to the final outcome set; all results
are presented in table 2. The Quebec Back Pain Disability Scale (QBPDS), Numeric
Pain Rating Scale (NPRS), Global Perceived Effect- Dutch Version (GPE-DV) and
Start Back Screening Tool (SBT) were chosen to include to the final outcome set
directly. The Oswestry Disability Index (ODI), Patient Specific Functional Scale
(PSFS), number of treatment sessions and prognostic profiles were scored between
60-80% and the following suggestions were done during the consensus meeting
for adapting the measures: The panellists suggested that the ODI is less common
in the Netherlands compared to the QPBDS. Nevertheless, the ODI is widely
used internationally and consists of good psychometric properties. The panellists
suggested adding the ODI to the outcome set and compare the ODI with the QBPDS
in a pilot study. The pilot study opens the opportunity to reflect on preferences of the
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field and to analyse the feasibility, acceptability and responsiveness between both
instruments. In the meantime, physiotherapists in the field can choose between the
ODI and QBPDS. The panellists stated that the number of treatment sessions should
be changed to measuring the total costs of the episode. The panellists suggested
that the start back screening tool (SBT) could replace the prognostic profiles.
Step 6. Second online survey round
The following four questions related to the remaining measures were rated on
a 9-point Likert scale: ‘Do you agree that we use the SBT to classify patients in
subgroups?’, ‘Do you agree that we add the PSFS in the outcome set?’, ‘Do you
agree that the ODI will be tested in a pilot study in comparison with the QBPDS?’,
and ‘Do you agree that treatment costs should be evaluated but will not be added
in the outcome set?’ In the online survey we presented the final outcome set and
prognostic profiles as in table 3. All questions scored a median of 7 or higher and
therefore the outcome set was accepted.
Step 7. Final approval of the advisory board
The final set with outcome measures was accepted by the advisory board. They
accepted the outcome set by signing an official approval document.
Table 3 Final set of measures accepted by all stakeholders
Profiles based on SBT

Low risk profileb

Medium/high risk profileb

Measurement

Intakea End of
Intakea Every six End of
treatmenta
weeksa treatmenta

Quebec Back Pain Disability Scale (QBPDS)

X

X

X

Oswestry Disability Index (ODI)(pilot)

X

X

X

Patient Specific Functional Scale (PSFS)

X

X

X

X

X

Numeric Pain Rating Scale (NPRS)

X

X

X

X

X

Global Perceived Effect Dutch Version
(GPE-DV)

X

X

Intake, every six weeks and end of treatment refer to the time that physiotherapists need to
score the outcomes
b
The Subgroups for Targeted Treatment (STarT) Back Screening Tool (SBT) is used for allocating
patients in low-, medium- or high-risk profile
a
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DISCUSSION
This study presents a standard set of six clinical outcome measures in patients
with NSLBP in primary care physiotherapy, which includes the Quebec Back Pain
Disability Scale (QBPDS), Oswestry Disability Index (ODI), Patient Specific Functional
Scale (PSFS), Numeric Pain Rating Scale (NPRS), Global Perceived Effect- Dutch
Version (GPE-DV), and the Start Back Screening Tool (SBT). The outcome measures
are aimed to be used for the interaction between patient and physiotherapist, internal
quality improvement, and for external transparency.
In our study, the Start Back Screening Tool was selected to allocate patients in
subgroups, while research showed that cautiousness is required with respect to
interpretation of prognostic tools.[20] In line with the conclusions of this study, Karran
et al. (2017) concluded that prognostic screening instruments in primary care scored
poorly at assigning higher risk scores to individuals who develop chronic pain, than
those who will not.[20] However, other research showed that identifying subgroups of
patients with NSLBP is still promising for future healthcare.[40] Multiple researchers
support this vision.[22,20,21] During a pilot study, we should test whether the Start
Back Screening Tool is reliable and valid for classifying patients in subgroups.
The fundamental difference with existing outcome sets for low back pain is that
this outcome set is accepted by stakeholders as having added value in daily care.
[9,14,10,12,13,11] Therefore, this new standard set provides a more promising
basis for the implementation of quality indicators in clinical practice. Stakeholder
engagement is essential for successful implementation of quality improvement
initiatives. In comparison with traditional Delphi methods we performed additional
activities to reach consensus based on the RAND/UCLA appropriateness method.
Along with the anonymous online surveys and consensus meeting, we conducted an
expert meeting, interviewed patients, and consulted an advisory board. With these
steps, stakeholders were encouraged to use this outcome set in daily practice. In
our study the patients were included to reflect on the selection of measures for the
standard set and not as a separate qualitative study. The interviews were limited to six
patients and we did not reached data saturation, which could lead to bias. However,
the interviews gained sufficient insights of the patients’ views of measurements in
clinical practice.
During the consensus study we found that the stakeholders and physiotherapists and
other showed a positive attitude about developing the standard set and its described
goals. This may not be representative for the total population of physiotherapists
in the Netherlands. The panellists of this study may have been early adopters and
open for quality improvement or external transparency. During implementation of this
standard set we will need to anticipate that physiotherapists need more information
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about the benefits on standardisation of outcome measurements to provide insight
in and to compare intervention effects. Implementation strategies may need to be
aimed at knowledge, skills and attitudes of physiotherapists.
Due to pragmatic reasons we were not able to let panellists rate the outcome
measures on a 9-point Likert scale during the consensus meeting, as preferred by
the RAND-UCLA method.[24] The panellists voted with yes/no. Potentially this may
have influenced the voting and panellists could feel peer pressured with the used
method. We verified whether the panellists felt comfortable about the procedure,
and they agreed and felt safe to give their opinion. We do not expect that the results
would have been different when using a Likert scale.
Before implementation of a standard set in daily practice, it is important to develop
an infrastructure for collection of the data.[3,8] For example, the standard set must
be implemented in the Electronic Health Record (EHR) that physiotherapists use for
their clinical record keeping.[3] This EHR must be connected to a secure central
database before the outcomes can be analysed. Also the infrastructure must allow
the possibility to give practices and physiotherapist feedback on outcomes and
useful for quality improvement.
In this study we present a consensus-based standard set of outcome measures
that is accepted for relevance and feasibility by stakeholders. Therefore, this
standard outcome set provides a promising basis for further development of quality
indicators in physiotherapy practice.[41] The standard set is currently used in daily
practice and tested for validity and reliability in a pilot before it can be used for the
development of quality indicators.[7] All stakeholders should stay engaged during
further implementation of the standard set.
We acknowledge research members: Joan Luites (JL) and Juliette Cruijsberg (JC);
expert committee: Francois Maissan (FM), David den Hartog (DH), Bob van den
Meiracker (BM), and Marcel Heijmans (MH); advisory board: Annemarie Trompert
(AT), Marije de Leur (ML), Leen Voogt (LV), Hans Wattel (HW), and Alida Wolters (AW).
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ABSTRACT
Background Standardization of measures in a common set opens the opportunity
to learn from differences in treatment outcomes which can be used for improving
quality of care. Furthermore, a standard set can provide the basis for development of
quality indicators and is therefore useful for quality improvement and public reporting
purposes. The aim of this study was to develop a standard set of outcome domains
and proposed measures for patients with COPD in Dutch primary care physical
therapy practice, including a proposal to stratify patients in subgroups.
Material and methods A consensus-driven modified RAND-UCLA Appropriateness
method was conducted with relevant stakeholders (patients, physical therapists,
researchers, policy makers and health insurers) in Dutch primary physical therapy
care in eight steps: (1) literature search, (2) first online survey, (3) patient interviews,
(4) expert meeting, resulting in a concept standard set and methods to identify
subgroups (5) consensus meeting, (6) expert meeting (7) second online survey,
and (8) final approval of an advisory board resulting of the approved standard set.
Results Five outcome domains were selected for COPD: physical capacity, muscle
strength, physical activity, dyspnea and quality of life. A total of 21 measures were
rated and discussed. Finally, eight measures were included, of which four mandatory
measures: Characteristics of practices and physical therapists, Clinical COPD
Questionnaire (CCQ) ) for quality of life, Global Perceived Effect (GPE) for experience,
6-Minute Walk Test (6MWT) for physical capacity ; two conditional measures:
Hand-Held Dynamometer (HHD) (with Microfet™) for Quadriceps strength, Medical
Research Council Dyspnea (MRC) for monitoring dyspnea; and two exploratory
measures: Accelerometry for physical activity, and the Assessment of Burden of
COPD tool (ABC). To identify subgroups, a method described in the Dutch standard
of care from the Lung Alliance was included.
Conclusion This study described the development of a standard set of outcome
domains and proposed measures for patients with COPD in primary care physical
therapy. Each measure was accepted for relevance and feasibility by the involved
stakeholders. The set is currently used in daily practice and tested on validity and
reliability in a pilot for the development of quality indicators.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is one of the common chronic health
conditions of patients visiting a physical therapist in primary care practice in the
Netherlands.1 In 2017, a total of 35.227 patients with COPD were treated by primary care
physical therapists.1 Research showed that pulmonary rehabilitation can be beneficial
for patients with COPD, for improving domains in health status including muscle
function, cardiovascular function and reducing exacerbations.2-4 Physical therapy is
a key component of pulmonary rehabilitation for treatment of patients with COPD.5-7
These outcome domains should be part of clinical practice. Standardization of outcome
domains and proposed measures in a standard set opens the opportunity to learn from
differences in treatment outcomes which can be used for improving quality of care.
Measures for outcomes measurement and quality improvement can focus on the
patient’s health status, e.g. scored with patient reported outcome measures (PROMs),
patient reported experience measures (PREMs) and/or physical performance
measures.8-10 Interpretation of these measures over time can be used in the
interaction between a patient and physical therapist (e.g. shared decision making,
goal setting, and monitoring). Furthermore, physical therapists can learn from routine
data collection to evaluate treatment effects and to compare differences in treatment
effects between peers or other practices. Finally, a standard set of outcome domains
and measures provides a basis for the development of quality indicators. Campbell
et al (2003) defined a quality indicator as: “retrospectively measurable elements of
practice performance for which there is evidence or consensus that it can be used
to asses quality of care proved and hence change it”.11 Quality indicators consist of
structure- (e.g. availability of a pulse oximetry device in the exercise area), process(e.g. guideline adherence, shared decision making and goal setting) and outcome
measures (e.g. quality of life or number of exacerbations).11
Successful implementation of a standard set of quality indicators in daily practice is
challenging.12 The first step in the development of quality indicators is the selection
of a standard set of measures, and stakeholder engagement in reaching consensus
is a key component for quality improvement initiatives.13,14 This stresses the value of
including all stakeholders in the development process.
The population of patients with COPD is heterogeneous with variation in the number
of comorbidities, different levels of functional impairments, and as result differences
in quality of life over time.15,16 There is an increasing interest in stratification of
heterogeneous patient groups to identify clustered characteristics within this group.1719
By identifying subgroups for patients with COPD, the outcomes of physical therapy
treatment can be predicted more accurately. Identifying subgroups is therefore useful
to validate the comparability between treatment outcomes in physical therapy practice.
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Furthermore, stratified care enables the opportunity to provide personalized care by
choosing relevant interventions for patients with COPD based on their characteristics.
The aim of this study was to develop a standard set of outcome domains and
proposed measures for patients with COPD in Dutch primary care physical therapy
practice. The final set of proposed measures should be accepted as having
expected added value in clinical practice. The measures should enable comparing
differences in treatment outcomes at the level of the individual patient, (monitoring
and clinical decision making) and learning from differences in aggregated treatment
outcomes of individual physical therapists or groups of physical therapists, for quality
improvement purposes, and for public reporting. With including a proposal to stratify
patients in subgroups, we aim to guarantee personal care and to enable comparing
treatment outcomes between matched patients based on their characteristics.

METHODS
Design and setting

A RAND UCLA modified appropriateness method was conducted in primary care
physical therapy practice in the Netherlands. 20 A mixed method approach was
used between October 2016 and July 2017. Eight separate steps were performed
to select eligible measures (table 1). The selection procedure was guided from
the perspective of quality of care. This means that we focused on the content of
care and the goals related to the treatment outcomes but also on the structure and
process of care and patient experiences. Concerning the selection procedure for
the outcome domains we first focused on the Dutch physical therapy guideline
for COPD.5 The guideline describes clinically relevant outcome domains using the
International Classification of Functioning (ICF).21,22 The ICF model is commonly
used in physical therapy to determine outcome domains for patients based on their
diagnosis, including functions (e.g. decreased exercise tolerance), activities (e.g.
physical activity) and participation (e.g. quality of life).22 A priori, our main focus
was on the ICF outcome domains to select a standard set of proposed outcomes
measurements including patient reported outcome measures (PROMs) and physical
performance measures. However, because we hypothesized that structure- and
process measures, including patient reported experience measures (PREMs) can
also have an added value for evaluating quality of care, these were also included
in the literature search. In order to stimulate stakeholder engagement an advisory
board was formed with one representative of patients- i.e. the Lung Foundation
Netherlands (Longfonds), representatives of physiotherapists: the Royal Dutch
Society for Physical Therapy (KNGF), the Association for Quality in Physical Therapy
(SKF), and two representatives of Dutch health insurance companies: CZ Health
Insurance & The Friesland Insurance (DFZ). We followed the Dutch government
statement that requires that quality indicators need to be accepted tripartite by
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patient representatives, healthcare professionals and health insurers.23 The board
evaluated the process and was asked for their approval of the final standard set.
The study protocol was approved by the Radboudumc Medical Ethical Committee
(Registration # 2017-3154).
Table 1 Steps during the consensus-driven RAND/UCLA modified Delphi technique
Step

Participants

Goal

(Aimed) Results

1 Explorative
review of the
literature

Research team
(AV, SD, RN, PW)

Identification of valid
structure-, process-, and
outcome (PROMs, PREMs,
performance measures)
measures for COPD that
are described in scientific
literature.
Screening for methods
to classify patients in
subgroups.

Selection and analysis of
all eligible measures on
their validity and reliability.
Selection methods
to classify patients in
subgroups.

2 First online
survey round

22 out of 37
physical therapists
specialized in
COPD or scientific
experience on
COPD

Anonymous rating of
measures with a 9-point
Likert scale on relevance
and feasibility.

The median score of every
measure was calculated.

3 Expert
committee

Five participants
experts of step 2

Results of the online survey
round 1 was interpreted
and discussed with experts

First interpretation of the
results of the first online
survey presented and
discussed

4 Interview
with patients

Nine patients
with COPD and
treated by physical
therapists last year

Patients views
measurements in clinical
practice

The patients perspectives
on the use of
measurement instruments
which were presented
during the introduction of
the consensus meeting
(step 5)

5 Consensus
meeting

19 out of 37
participants of step
2 and members of
the advisory board

Nominal group technique
was used to discuss
the draft set. Finally, the
participants voted on
feasibility and relevance.

Measures were included
if 80% or higher voted yes
for inclusion. Between 60
– 80 % yes were deferred
and rerated in the second
online survey and between
0 and 60 % yes were
excluded.

6 Expert
committee
and patient
representatives

Participants of step
3 and the patient
representative of
the advisory board

The bottlenecks from step
5 will be discussed and
searched for possible
solutions

Alternatives for measures
without consensus in
step 5.

7 Second
online survey
round

23 out of 37
participants of the
first online survey
(step 2)

The participants rated the
second draft set and if
needed alternatives on a
9-point Likert scale

Measures were included
when all participants rated
a median of 7 or higher on
the 9-point Likert scale.

Finally, the advisory board
was asked to accept the
final set

Final acceptance of the
standard set

8 Final
Advisory board
approval of the (MJS, LV, HW, AW,
advisory board AT and ML)
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Development process

The development process included an iterative process in eight consecutive steps:
each step provided input for the following step.
Step 1 literature search
Potential measures for the standard set were searched in existing guidelines
based on the outcome domains. We used a pragmatic explorative approach and
did not aim at conducting a full systematic review of the literature. The databases
of the Guidelines International Network (G-I-N) and Physical therapy Evidence
Database (PEDro) were searched for guideline-based measures for patients with
COPD.24,25 We included all multi- and monodisciplinary Dutch and international
clinical practice COPD guidelines for physical therapists, general practitioners, and
medical specialists. Measures were also searched through websites of organizations
developing clinical practice guidelines (see Appendix A). In the next phase, all
eligible measures for outcome domains, process and structure measures relevant
for patients with COPD were selected. Reasons for exclusion were: not familiar in the
Netherlands, not developed and/or not useful for patients with COPD, not primarily
recommended in guidelines, or not recommended for physical therapy primary care
purposes. Per selected measure the following information was summarized: type of
measure (process, structure, outcome); outcome domain (e.g. physical capacity or
quality of life); whether it was a PROM, PREM or physical performance measure;
content of the measure; time to complete the measure; the minimal clinically important
difference (MCID); related measures; whether the measure was already translated
in Dutch. We prioritized measures that were already used in daily practice in the
Netherlands. In addition, we collected supporting literature about reliability , validity
and responsiveness of the measure.
To search for methods to categorize patients with COPD in subgroups, the clinical
guidelines identified in the literature search were used. Reference checking was
performed to search for additional publications.
Step 2 first online survey
In total, 37 individuals were invited to participate in an online survey; including
physical therapists specialized in COPD (n=25), senior researchers (n=3), policy
makers (n=3) representative of a patient association (n=1), and representatives of
regional networks of physical therapists specialized in COPD (n=5). Participants were
recruited via the contact networks of the advisory board. Each participant needed
to have at least 5 years’ experience in treatment, research, or representing patients
with COPD. The following two questions were scored for each measure selected
from the first step: 1) Is this measure relevant to evaluate the quality of the physical
therapy treatment for patients with COPD?; and 2) Is this measure feasible to score
at the beginning and the end of the treatment episode for patients with COPD? The
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selected measures and methods for classifying subgroups were scored using a
9-point Likert scale ranging from totally not relevant/feasible (0) to highly relevant/
feasible (9).20 As advised in the RAND/UCLA appropriateness method, the measures
that scored a median of ≥7 on relevance and feasibility were initially accepted as
measures having added value in daily practice.20 The online survey was performed
in LimeSurvey version 2.06.
Step 3 expert meeting
To interpret the data of the second step, we formed an expert group consisting of five
expert physical therapists (EB, ET, CZ, ML, NP, and AH) who also participated in the
online survey and had complementary expertise in treatment of patients with COPD,
with a mean age of 50 years, and 50% was female. During a face-to-face meeting the
experts reflected on the measures based on supporting literature regarding the validity,
reliability and responsiveness of the proposed measures and their own experience.
In addition, the experts were asked to interpret, discuss and if needed modify the
methods to classify patients in subgroups that were found in the literature search.
Step 4 patient interviews
In each of nine purposefully selected physical therapy practices a patient with COPD
was recruited. Purposeful sampling is a strategy in qualitative research to identify
and select cases with rich information regarding the subject of interest and is highly
appropriate for mixed methods studies.26 Potential patients needed to be 18 years
or older, diagnosed with COPD and treated by a physical therapist in the last year.
The physical therapist gave the contact details of the patient to the researchers after
the patient signed an informed consent form. Two researchers conducted semistructured interviews (AV and JL) of 30 minutes by telephone using an interview
guide (see appendix B). The patients were questioned about their perspectives on
relevance and feasibility of outcome domains and proposed measures (PROMs,
performance measures and PREMs), and if the measures are useful for the evaluation
of physical therapy treatment. Furthermore, we asked patients about their views
on relevance and feasibility of the structure, process and outcome measures. All
interviews were audio-recorded, transcribed and analyzed using thematic analysis.27
AV and JL independently analyzed the interviews and assigned codes within and
between the interviews in quality data software ATLAS.ti 7.0. The assigned codes
were compared and sort together in categories and themes.27
Step 5 consensus meeting
All 37 individuals of step 2 were invited for a three-hour face-to-face consensus
meeting to select measures for the final standard set. The advisory board was invited
to monitor the process. We used the Nominal Group Technique (NGT) to structure
the meeting.28,29 The NGT is a structured brainstorming process and opens the
opportunity for all participants to contribute to the discussion.30 First, the results of
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step 1 to step 4 were presented and discussed. Then, the participants voted for
inclusion of each initially selected measure and the classification in subgroups by
raising their hand through a yes/no vote. The measure was included if ≥80% voted
yes for inclusion.31 For the measures with a vote of yes between 80% and 60%,
alternatives for the proposed measure were discussed with the expert group (step
6) and re-rated in a second online survey (step 7). Measures that scored ≤ 60%
were excluded and not considered in the following steps. As part of the NGT, the
group had the opportunity to suggest measures that were not initially selected after
the literature search.29 These newly suggested measures were rated and those that
scored higher than 60% yes of the votes were discussed in the next step with the
expert group.
Step 6 expert- and patient representative meeting
The measures for which no consensus (yes votes between 60-80%) was reached
and the newly suggested measures (yes votes higher than 60%) in step 5 were
discussed with the expert group, and separately with the Dutch Lung Foundation to
obtain additional input from the patient’s perspective. This was an iterative process
through a face-to-face expert meeting, followed by consultation by telephone and
group discussion via email.
The expert group was asked to suggest eligible alternatives that might be relevant
and feasible in daily practice. Furthermore, the expert group developed a guided
measurement protocol that provides an overview for physical therapists at what
time points the measures need to be completed during the diagnosis and treatment
process. Lastly, the expert group was asked to select case-mix variables for the
standard set to identify patient characteristics and disease specific characteristics.
When adjusting for these case-mix variables during analysis of treatment outcomes of
patients with COPD, interpretation of the standard set is expected to be more accurate.
Step 7 Second online survey
The 37 participants of step 2 were invited for the second online survey. Alternative
measures that were suggested by the expert group and the Dutch Lung Foundation
were scored on a 9-point Likert scale. The measures were included if they scored
a median of ≥7.20
Step 8 final approval of the advisory board
In the last step the standard set was presented to the advisory board and if they
accepted the standard set as having added value, they were asked to sign an official
approval document.
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RESULTS
Step 1 literature search
After screening nine clinical guidelines 5,15,32-38 and additional literature on reliability
and validity 39-45 , 45 measures were found and 21 measures were included. The
reasons for exclusion of the 24 measures were: not familiar in the Netherlands, not
developed and useful for patients with COPD, not primarily advised by guidelines,
and not for physical therapy primary care purposes. Appendix C shows an overview
of all measures. The 21 included measures consisted of one structure measure, two
process measures, and 18 outcome measures, including 11 PROMs, two PREMs,
three physical performance measures, and two other described outcome measures
derived from a quality indicator. The following ICF outcome domains were selected:
physical capacity, muscle function, dyspnea, physical activity and quality of life.
Furthermore, we used elements of different clinical guidelines to propose a combined
classification method for stratification of patients in subgroups based on the burden
of disease, see appendix D.5,32-35,37
Step 2 first online survey
A total number of 22 out of 37 individuals accepted the invitation (response rate:
60%, mean age 46 years, 47% female), including physical therapists specialized in
COPD (n=14), senior researchers (n=3), and representatives of regional networks
of physical therapists specialized in COPD (n=5). After analyzing the results of the
survey, 7 measures scored a median of ≥7 on relevance and feasibility, and also
the proposal to stratify patients in subgroups based on the burden of disease (see
appendix D) scored a median of ≥7. The other measures scored a median ≤6 for
relevance and/or feasibility. Table 2 presents all rated measures.
Table 2 Results of step 2: first online survey and step 5: consensus meeting
Measures

Relevance
(step 2)

Feasibility Inclusion for the final
(step 2)
standard set (step 5)

Structure measure

Median

Median

Yes

No

Characteristics of practices and physical
therapists

8

8

85%**

15%

Process measures

Median

Median

Yes

No

History taking described in the EHR

5

7

0%

100%

Treatment plan described in the EHR

6

8

0%

100%

92%**

8%

Quality of life measure for patients with
high burden of disease*
Outcome measures

Median

Median

Yes

No

Improvement in activities

7

7

0%

100%

Number of treatment sessions

3

8

7%

93%

Treatment costs*

57%

43%

Measure physical activity*

100%**

0%
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Table 2 Continued
Measures

Relevance
(step 2)

Feasibility Inclusion for the
(step 2)
final standard set
(step 5)

Patient Reported Outcome Measures
(PROMs)

Median

Median

Yes

No

Vragenlijst Fysieke Activiteit (VFA)

4

7

17%

83%

International Physical Activity
Questionnaire (IPAQ)

7

8

0%

100%

Medical Research Council Dyspnea
(MRC)

6,5

9

100%**

0

COPD Assessment Test (CAT)

6

7

0%

100%

Nijmegen Screenings instrument (NCSI)

6

6

0%

100%

Clinical COPD Questionnaire (CCQ)

8

9

100%**

0%

Chronic Respiratory (Disease)
Questionnaire (CR(D)Q)

6

6

0%

100%

St George’s respiratory questionnaire
(SGRQ)

6

5

0%

100%

Quality of life for respiratory illness
questionnaire (QoLRIQ)

5

5

0%

100%

Respiratory Illness Questionnairemonitoring (RIQ-mon 10)

5

6

0%

100%

The Assessment of Burden of COPD index

7

8

0%

100%

100%**

0%

Patient Reported Experience Measures
(PREMs)

Median

Median

Yes

No

Global Perceived Effect (GPE)

6

7

100%

0%

PREM-P

7

4

0%

100%

Physical performance measures

Median

Median

Yes

No

6-Minute Walk Test (6 MWT)

8

9

100%**

0%

Incremental Shuttle Walk Test (ISWT)

6

5

0%

100%

Hand Held Dynamometrie (HHD)

7

8,5

0%

100%

100%**

0%

The Assessment of Burden of COPD tool*

Using the HDD (with a Microfet™) for
quadriceps strength*
Method to classify patients in subgroups
based on the burden of disease
Classify patients in subgroups based on
the burden of disease

Appropriate- Feasibility
ness
Median

Median

7

7

Notes *newly suggested during the consensus meeting in step 5, these measures will be
discussed with the expert group in step 6 ** Final inclusion in the standard set after rating
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Step 3 expert meeting
The most important statement that the expert group made was that treatment goals
of patients with COPD are not only based on improving health condition but also
on maintaining health status. They expressed that COPD is a progressive disease
with fluctuations in health condition, which influences the expected outcomes of
physical therapy treatment. When in further research the standard set is used for the
development of quality indicators, caution is required on determining norm values
on outcomes of the measures.
In addition, the expert groups suggested further details for the combined
classification method in subgroups derived from the literature search. The details
were presented at the consensus meeting in step 5.
Step 4 patient interviews
The average age of the nine patients (66% female) that were interviewed was 64.0
years (Standard Deviation [SD] 4.0) and GOLD stage ranged between II (n=1), III
(n=3) and IV (n=5). The GOLD stage is a classification of airflow limitation in COPD
ranges between I (mild) and IV (very severe).15 After the data analysis, five main
themes emerged: 1) questionnaires 2) patient satisfaction, 3) number of treatment
sessions, 4) clinical practice and 5) quality of care. See appendix E for all themes,
categories and codes. Patients stated that the readability of questionnaires was
good. They indicated that they would spend a maximum of 10-15 minutes completing
questionnaires. Some patients mentioned that patient satisfaction is an element
of quality of care. According to the patients, the number of treatment sessions
provided by the physical therapist is not a proxy for quality. Some patients stated
that an important requirement for quality of treatments is that the practice facility
needs to be adequate for doing exercises and should contain helpful equipment
like a treadmill, home trainer or leg press. There were different opinions whether
PROMs are relevant for measuring quality. The patients differed in their definition of
high quality of care, for example defined by the treatment effect (maintaining health
status), patient centeredness (communication, the physical therapist listens to me)
or being coached by well-educated and specialized physical therapists.
Step 5 consensus meeting
In the consensus meeting, 19 individuals were present (response rate: 51%, mean
age 43 years, and 63% female), including physical therapists specialized in COPD
(n=10), senior researchers (n=3), policy makers (n=3), representatives of regional
networks of physical therapists specialized in COPD (n=3), and the advisory board
(n=5) to monitor the process. Their final votes for inclusion were for five initially
selected measures, including: a structure measure with characteristics of practices
and physical therapists, and the outcome measures Clinical COPD Questionnaire
(CCQ) for quality of life, Medical Research Council Dyspnea (MRC) for dyspnea,
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Global Perceived Effect (GPE) for experience, and the 6-Minute Walk Test (6 MWT)
for physical capacity. All other measures were excluded by the participants.
Some individuals in the group suggested five alternatives for measures that were
already derived from the literature search but not selected for the first survey: 1)
Adding an additional quality of life questionnaire for patients with a high burden of
disease (votes: 92% yes and 8% no); 2) Include treatment costs for value based
healthcare purposes (votes: 57% yes and 43% no); 3) Monitoring physical activity
in daily life, as an additional measure that requires further testing in the standard set
(votes: 100% yes and 0% no); 4) The Assessment of Burden of COPD tool, also as
an additional measure to evaluate whether the questionnaire is useful for evaluating
physical therapy interventions (votes: 100% yes and 0% no); 5) The Hand-Held
Dynamometer (HHD) (with a Microfet™) for monitoring quadriceps muscle strength
(votes: 100% yes and 0% no). All suggested alternative measures were discussed
in the next round, except suggestion 2.
During the meeting no consensus was reached about the inclusion of the suggested
classification in subgroups from the literature. According to the participants, the
presented classification method in subgroups was insufficient to determine the
prognostic course of the patient group. The group agreed to discuss eligible
alternatives with the expert group and patient representatives in the next step. See
table 2 for all votes.
Step 6 expert- and patient representative meeting
In this round the expert group discussed a) alternatives to classify patients in
subgroups, b) how to monitor physical activity in daily life, c) adding a general quality
of life questionnaire, d) using HDD (with a Microfet™) for monitoring quadriceps
muscle strength e) development of a guided treatment protocol, and finally, f)
selecting case-mix variables:
(a) The expert group concluded after an iterative discussion that the described
method for classifying subgroups can be replaced by a method that has already
been used in the Netherlands, described in the multidisciplinary Dutch Care
Standard of the Lung Alliance.34 This guideline was also part for the combined
classification method as described in step 1. The method describes three
subgroups classified as light, moderate and high, based on the burden of
disease.34 The method is based on cut-off points of the MRC, CCQ, and number
of exacerbations, lung function, and the body mass index (BMI) of the patient.
(b) The expert group agreed on monitoring physical activity as an additional
measure that requires further testing in the standard set. The physical therapists
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could choose whether they use a questionnaire, activity diary, accelerometer,
or other activity trackers for measuring physical activity.
(c) The expert group advised that physical therapists could choose one of three
eligible quality of life questionnaires as additional measure in the final standard
set. The following questionnaires were suggested: Nijmegen Clinical Screening
Instrument (NCSI), St George’s Respiratory Questionnaire (SGRQ) and the
COPD Assessment Test (CAT).
(d) The expert group agreed on the suggestion of the participants in step 5 to
include the HDD (with a Microfet™) for monitoring quadriceps strength.
(e) The expert group was asked to establish a guided measurement protocol that
provides an overview for physical therapists at which time points the measures
need to be scored during the treatment. They advised to differentiate between
mandatory measures for the total patient group, conditional measures depending
on the treatment goals, and exploratory measures that require further testing.
Mandatory measures included the selected structure measure with required
characteristics of the practices and the physical therapists, and the outcome
measures CCQ, GPE and 6MWT. The Dutch Lung Foundation preferred to measure
the GPE every three months. Conditional measures, only relevant for specific
treatment goals were using the HDD (with a Microfet™) for quadriceps muscle
strength, and the MRC for dyspnea. Lastly, exploratory measures were included
for monitoring physical activity and the Assessment of Burden of COPD tool.
(f) Finally, the expert group chose case-mix variables for a more accurate
interpretation of the outcomes of the standard set. The case-mix variables
included patient characteristics (age, gender, weight and length) and disease
specific variables (lung values, smoke history, comorbidities, treatment goals
and exacerbations). See table 4 for an explanation of the case-mix variables.
Step 7 Second online survey
In this step, 23 individuals (response rate: 64%, mean age 46, 44% female)
completed the second online survey, including physical therapists specialized in
COPD (n=14), senior researchers (n=3), a policy maker (n=1) and regional networks
of physical therapists specialized in COPD (n=5). The alternative method to classify
patients in subgroups and measurement protocol scored a median of ≥7 and was
therefore included in the final standard set. The alternative suggestions for measuring
physical activity and using quality of life questionnaires were scored with a median
of 6. Nonetheless, based on narrative suggestions and discussion by the expert
group, the accelerometer - when relevant for the treatment goal - can be useful
for monitoring physical activity. Therefore we included the accelerometer as an
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exploratory measure to monitor the level of physical activity of patients. The additional
quality of life questionnaires were excluded. See table 3 for the final standard set.
Step 8 final approval of the advisory board
The advisory board accepted the final outcome set as shown in table 3. All
stakeholders signed an official approval document.
Table 3 Final standard set
nr

Domain

Measure

Guided
measurement protocol

A: mandatory for all patients with COPD

Intake
Once a
year

Every 3
months

End

1

Practice/physical
therapist level

Characteristics of practices and physical
therapists

2

Physical capacity

6-Minute Walk Test (6 MWT)

X

X

X

3

Quality of life

Clinical COPD Questionnaire (CCQ)

X

X

Xa

4

Experience

Global Perceived Effect (GPE)

X

X

5

Muscle strength

HDD (with a Microfet™) for quadriceps
strength

X

X

X

6

Dyspnea

Medical Research Council Dyspnea (MRC)

X

X

X

7

Physical activity

Accelerometer (for physical activity in daily life)

8

ABC-Tool

The Assessment of Burden of COPD tool

9

Classify in
subgroups

B: Conditional measures

C: Exploratory measures

D: Classifying subgroups
Classify subgroups based on the Dutch
care standard of the Lung Alliance.34

Once a
year

Note: a After ≥12 months the CCQ needs only to be measured once a year.
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Table 4 Case Mix Variables
Variable

Description

Age

Date of birth

Gender

Gender at birth

Weight

Weight in kg

Length

Length in cm

Post FEV1

In mL

Smoke history

1.
2.
3.
4.

Currently smoking
if yes, note how many cigarettes a week
Did smoked
Never smoked

Comorbidities

1.
2.
3.

6.

Cardiac disorders
Vascular disorders
Disorders of bones, muscles or the skin (e.g.
contractures, osteoarthritis)
Psychosocial disorders (e.g. depression, addictions)
Endocrine and metabolic disorders, generalized
infections, poisoning (osteoporosis, diabetes
mellitus)
Other

Most important treatment goals
Treatment goal

1.
2.
3.
4.
5.

Dyspnea
Exercise capacity
Physical activity
Muscle strength
Self-management

Number of exacerbations last year

1.
2.
3.
4.

0
1
2
4 or more

4.
5.

DISCUSSION
In this consensus study a standard set was developed with five outcome domains: physical
capacity, muscle strength, physical activity, dyspnea, quality of life, and eight proposed
measures were selected for patients with COPD treated in primary care physical therapy
practice. The standard set consists of four mandatory measures for all patients with COPD,
including one structure measure; characteristics of practices and physical therapists, and
three outcomes measures; the 6-Minute Walk Test (6 MWT) for physical capacity, the Clinical
COPD Questionnaire (CCQ) for quality of life, and the Global Perceived Effect (GPE) for
experience. Two conditional measures are included depending on the treatment goal: using
the HDD (with a Microfet™) for quadriceps muscle strength, and Medical Research Council
Dyspnea (MRC) for monitoring dyspnea. Two exploratory measures are included: use of an
accelerometer for monitoring physical activity in daily life, and The Assessment of Burden of
COPD tool (ABC). For identifying subgroups based on the burden of disease, the method
of the Dutch care standard of the Lung Alliance is included. Finally, case mix variables
were selected for a more accurate interpretation of the outcomes in the standard set.
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The standard set was accepted as having expected added value in clinical practice and
is therefore deemed useful for the interaction between a patient and a physical therapist.
Furthermore, comparison of outcomes of the standard set between physical therapists
on individual and group level opens the opportunity to learn from routine data collection,
and finally the standard set provides a basis for development of quality indicators. To our
knowledge, this is the first study that describes a standard set for patients with COPD for these
specific goals including development of quality indicators in primary care physical therapy.
The recent study of Souto-Miranda et al, described domains for measures in a core
outcome set based on stakeholders perspectives (patients, informal care providers
and health professionals).46 Important described needs (e.g. improving exercise
tolerance and reducing dyspnea) by the stakeholders are in line with the measures
in the standard set (e.g. 6MWT and MRC)46. However, there are also differences
between the study of Souto-Miranda et al and this study. The goal of our standard
set is developing quality indicators and enhance quality improvement initiatives in
clinical practice. The described goals of the study of Souto-Miranda et al are to
inform on a core set that generates consistency among clinical trials and decrease
risk of bias in research studies by standardizing outcomes.
The expert group stated in step 3 that patients with COPD are a heterogeneous
patient group with more or less comorbidities and exacerbations that cannot always
be influenced by physical therapists. They expressed that for that reason caution is
required with interpreting outcomes between physical therapists and practices. We
therefore included case-mix variables and a stratification tool to allocate patients in
more homogeneous subgroups. Identifying these subgroups opens the opportunity to
compare and predict outcomes more accurate for the same patient population. Using the
standard set combined with stratification in subgroups and case-mix variables, opens the
opportunity for physical therapists and practices to use quality indicators as a learning
tool for quality improvement initiatives by comparing outcomes between their peers.19,47
Nonetheless, when comparing and interpreting outcomes of physiotherapists and
practices the fluctuating health condition of patients with COPD needs to be included.48
As described in the introduction, stakeholder engagement is highly important in the
development of quality indicators. Therefore, we were pleased that all stakeholders
were included in the consensus rounds. Zorgverzekeraars Nederland (ZN)49, which is
the umbrella organization of the ten health insurance compagnies in the Netherlands,
accepted the outcomes of the final standard set and agreed to use the standard set
in the development of quality indicators.
Our study has several limitations. One limitation of our study is that the consensus rounds
were conducted in the Netherlands and focused on the Dutch healthcare system. In
addition, we selected outcome domains based on an Dutch guideline for physical therapists,
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and preferred proposed measures that were already used in the Netherlands. The
generalizability for international use of the standard set of outcome domains and proposed
measures may therefore be limited. However, the selection of measures was based on a
literature review of international clinical practice guidelines. This is in line with other studies
developing quality indicators e.g. the study of Westby 2018 et al.50 Still the context of each
country needs to be taken into account, and we think the focused method of our study
was helpful to encourage successful implementation in Dutch physical therapy practice.51
The COMET initiative provides guidance for the selection of outcome domains and
outcome measures in developing core outcome sets.52 The COMET initiative is a
valuable and important initiative to develop and inform on core outcome sets (COS)
for clinical trial purposes and clinical auditing. We chose to use the RAND/UCLA
appropriateness method, which is widely used and provides a manual for synthesizing
expert opinion and evidence for the development of quality indicators.11,47,53 The
steps described by COMET are to a large extent similar with the RAND/UCLA
appropriateness method, including literature review, Delphi procedure and face-toface consensus meetings; the purpose though is different. In addition, the COMET
handbook version 1.0 was published after conduction of our study.52
After this consensus study, the standard set was implemented for a pilot test in the
Netherlands for the development of quality indicators. In January 2018 a large pilot
was launched where over 250 physical therapists started using the standard set for
collecting data of approximately 4000 patients with COPD treated in primary care.
In the Netherlands, many software systems for electronic health records (EHR) are
used in primary care. The EHRs must be connected to a secure database. Also, the
data collection of all EHRs needs to be standardized with the standard set; otherwise
comparison of the outcomes can be invalid. An important requirement for successful
data collection of the standard set is that the infrastructure is adequate.
This study presents a standard set of outcome domains and proposed measures for
patients with COPD in primary care physical therapy; each measure is accepted for
relevance and feasibility by stakeholders. The standard set is a promising basis for
development of quality indicators in primary care physical therapy practice.
We acknowledge the following stakeholders, experts and colleagues for their
participation in our study: Expert committee Emmylou Beekman (EB), Ellen Toet (ET),
Cor Zagers (CZ), Monica van der Lans (ML) and Nic van Paassen (NP). Advisory board
The Royal Dutch Society for Physical Therapy (KNGF): Annemarie Trompert (AT). The
Association for Quality in Physical Therapy (SKF): Marije de Leur (ML). The Lung
Foundation Netherlands (Longfonds): Marie José Schrasser (MS). Health insurance
company CZ Group: Hans Wattel (HW). Health insurance company de Friesland:
Alida Wolters (AW). Research members Joan Luites (JL) and Juliette Cruijsberg (JC).
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ABSTRACT
Objective. The purpose of this study was to define and select a core set of outcomebased quality indicators, accepted by stakeholders on usability and perceived added
value as a quality improvement tool, and to formulate recommendations for the next
implementation step.
Methods. In phase 1, we defined 15 potential quality indicators for patient-reported
outcome measures (PROMs) and associated domains, namely the Numeric Pain
Rating Scale (NPRS) for pain intensity, the Patient Specific Functioning Scale (PSFS)
for physical activity, the Quebec Back Pain Disability Scale (QBPDS) for physical
functioning, and the Global Perceived Effect - Dutch Version (GPE-DV) for perceived
effect. We described their comparability and discriminatory characteristics using
cohort data. In phase 2, a core set of quality indicators was selected based on
consensus among stakeholders in focus group meetings.
Results. In total, 65,815 completed treatment episodes for patients with nonspecific
low back pain (NSLBP) were provided by 1009 physical therapists from 219 physical
therapist practices. The discriminability between physical therapists of all potential
15 quality indicators was adequate with intraclass correlation coefficients between
0.08 and 0.30. Stakeholders selected a final core set of 6 quality indicators: 2
process indicators (the routine measurement of NPRS and the PSFS) and 4 outcome
indicators (pretreatment and posttreatment change scores for the NPRS, PSFS,
QBPDS, and the minimal clinically important difference of the GPE-DV).
Conclusion. This study described and selected a core set of outcome-based quality
indicators for physical therapy in patients with NSLBP. The set was accepted by
stakeholders for having added value for daily practice in physical therapy primary
care and was found useful for quality improvement initiatives. Further studies need
to focus on improvement of using the core set of outcome-based quality indicators
as a quality monitoring and evaluation instrument.
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INTRODUCTION
Quality indicators based on health outcomes can be used as a implementation
tool to improve quality of care by monitoring and evaluating treatment trajectories
with patient reported outcomes (PROMs).(1-4) Quality indicators are measurable
items to monitor healthcare, referring to structure, processes or outcomes of care.
(5) An important requirement is that these outcome based quality indicators are well
developed, described and have added value in improving quality of care.(3, 6) Initial
development of quality indicators is usually based on a theoretical perspective and
consensus between stakeholders, while routinely collected clinical data should be
included in the ecological validation process.(5) Currently no core set of outcomebased quality indicators is developed for patients with nonspecific low back pain
(NSLB) in primary care physical therapy based on such a comprehensive process.
In a previous study we developed a standard set of outcome domains and patient
reported outcome measures (PROMs) for patients with NSLBP in primary care physical
therapist practice.(7) PROMs are questionnaires or single item scales to assess PROs
in relevant outcome domains, such as pain, physical functioning, or perceived treatment
effect.(5, 8) The standard set with PROMs is the basis for our next step in the development
and implementation of outcome-based quality indicators, which preferably can be used
for large patient groups and are able to show changes in clinical practice over time.(3, 7)
Various standards for development and selection of quality indicators exist.(5, 9) To
develop quality indicators, firstly the comparability of the outcomes between physical
therapists or practices needs to be adequate. When considering patient characteristics
that may influence the outcome, but are not under the control of the physical therapist or
practice, case-mix adjustment and stratification in subgroups can be used to improve the
population comparability.(5, 9, 10) Secondly, in order to drive quality improvement, the
quality indicator should be able to discriminate between physical therapists or practices
based on the outcomes measures.(5, 9) Finally, quality indicators need to be accepted
by stakeholders (i.e. physical therapists, patients and health insurers) based on the
perceived added value and usability for quality improvement in daily practice. We used
the Netherlands as case study for the development of outcome-based quality indicators.
(a) For development of outcome-based quality indicators for patients with NSLBP
in Dutch physical therapy primary care practices, the aims of this study are:
(b) To define potential outcome-based quality indicators based on the previous
selected standard set of outcome domains and selected PROMs, and describe
their comparability and discriminability,
To select a core set from potential outcome-based quality indicators, accepted by
stakeholders on usability and perceived added value as quality improvement tools.
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METHODS
Design

In the current study we intended to develop quality indicators in consecutive steps,
using a mixed methods approach in a sequential explanatory design. In phase 1
(October 2017-September 2019), we defined potential quality indicators and
estimated their comparability and discriminatory characteristics using prospectively
collected patient outcomes in a convenience cohort.
In phase 2 (October-December 2019), the outcomes were presented to stakeholders
in a qualitative approach to explore the usability by interpreting their comparability,
discriminability and perceived added value, in order to select a core set of quality indicators.

Setting

In total, 1,009 Dutch physical therapists working in 219 primary care practices
collected outcomes of treatment trajectories of patients with NSLBP. All graduated,
licensed Dutch physical therapists that treated patients with NSLBP could participate
in the study, and they needed to be able to provide data to one of the three data
registries, as specified in the subheading data collection. They were recruited
using convenience sampling via stakeholder organizations (professional physical
therapy associations and health insurers) in Dutch primary physical therapy care
and participated voluntarily in the project. All procedures were conducted according
to the Declaration of Helsinki. The study protocol was approved by the Medical
Ethical Committee of Radboud university medical center (Registration # 2019-5455).
Funding support for this study was provided by Dutch health insurers CZ & the
Friesland. The sponsors had no influence on the process or outcomes of the paper.

Data collection

Treatment outcomes were anonymously collected through electronical health records
(EHRs). All data were collected via three databases, the national data registry (LDK)
of the Association for Quality in Physical Therapy (SKF), the national data registry
(LDF) of the Royal Dutch Society for Physical Therapy (KNGF), and the database
of Spot On Medics (SOM) - which is one of the EHR vendors. Participating physical
therapists were instructed to seek informed consent of each included patient to use
the data from the EHR for research and quality improvement.
PROMs
A standard set of PROMs and associated outcome domains was previously selected as
relevant for clinical practice and as basis for the development of quality indicators.(7)
This standard set included the Numeric Pain Rating Scale (NPRS) for measuring pain
intensity, the Patient Specific Functional Scale (PSFS) for measuring physical activity,
and the Quebec Back Pain Disability Scale (QBPDS) for measuring physical function,
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which were collected pretreatment and posttreatment to monitor changes in outcomes
over time. The Global Perceived Effect - Dutch Version (GPE-DV) for measuring
perceived effect was completed by patients at the end of the treatment episode to
evaluate treatment effect. See Supplementary Appendix A for an overview of each
measure, measurement protocol and a comprehensive description of all measures.
Case-mix Adjustment and Stratification
For each patient we collected the following characteristics for case-mix adjustment:
age, sex, and chronicity (expressed in the duration of the complaints before treatment).
The Start Back Tool (SBT) was administered at the beginning of the treatment
episode, and used to stratify patients in a low, medium or high-risk profile.(11)
Inclusion and Exclusion Criteria
Participating physical therapists and practices included their patients aged ≥18
years with NSLBP. For each patient we aimed to collect the PROMs in the standard
set as described in the data collection. The patients received usual care from the
participating physical therapists according to the Dutch clinical practice guidelines
for NSLBP, meaning that we only measured outcomes of the treatment, the physical
therapists individually decided which treatment was needed for their patients. (12)
Each physical therapist or practice should at least include >5 patients during the
data collection period to participate in this study.
We included only patients with a closed treatment episode. An episode was
considered as closed when the physical therapist closed the episode in the EHR
or if eight weeks had been passed after the last visit. The same patient can have
more treatment episodes in a year, which in this study were handled as separate
unique episodes.”

Phase 1: Defining and describing the comparability and discriminability of the
quality indicators
Defining potential quality indicators
Potential quality indicators were defined using national and international standards.(5,
9, 10, 13) Quality indicators can be quantified and expressed as a percentage using
a denominator and a numerator.(3) The denominator usually describes the number
of persons in the target group for which the quality indicator is applicable. In the
numerator, the number of ‘correct’ scores is described, resulting in a percentage of
correct scores.(3) See table 1 for an example of an quality indicator for pain intensity
measured with the NPRS.
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Table 1 Example of a Quality Indicator Monitoring the Process for Pain Intensity Measured
With the Numeric Pain Rating Scale (NPRS)
Definition

The percentage of patients with low back pain who received physical
therapist treatment and who completed the NPRS pretreatment and
posttreatment to evaluate pain intensity.

Rationale

Pain reduction is an important goal after physical therapist treatment. Pain
management is measured with the NPRS.

Numerator

The number of patients who received physical therapist treatment and who
completed the NPRS pretreatment and posttreatment.

Denominator

All patients who received physical therapist treatment.

Specification

Pain intensity is measured in all patients using an 11-point NPRS, with 0
points being no pain at all and 10 points being unbearable pain.

Type of indicator

Process

For each of the four PROMs in the standard set, we defined four types of quality
indicators:
• Process indicator: the percentage of patients with low back pain who had
physical therapist treatment in which a pretreatment and posttreatment
measurement was used. Example 1: in 60% of the patients, pain intensity was
measured pretreatment and posttreatment with the NPRS.
•

Mean end scores: the mean end score (with 95% CI) of patients with low back
pain after physical therapy treatment. Example 2: the mean (SD) end score on
physical function of patients measured with the QBPDS is 15 points.

•

Mean change scores: the mean (SD) change score (with 95% CI) of patients
with low back pain between pretreatment and posttreatment. Example 3: the
mean change score in physical activity of patients measured with the PSFS is
3.2 points of improvement.

•

Minimal clinically important difference: the percentage (with 95% CI) of
patients who experienced a MCID between pretreatment and posttreatment to
measure whether improvements in the outcome were clinically relevant. Example
4: in 70% (SD = 7%) of the patients reported an MCID on pain intensity measured
with NPRS after treatment.

Monitoring the change score was not applicable for GPE-DV and was measured
only posttreatment. Hence, in total we defined fifteen potential quality indicators. See
Supplementary Appendix B for an extensive description of each defined potential
quality indicator.
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Describing the comparability and discriminability of the quality indicators
Sample size
To allow a valid comparison of indicator scores between physical therapists and
practices, a rule of the thumb in multilevel analysis for general calculation is the 30/30
rule, i.e. 30 practices or physical therapists should include a minimum of 30 patients.
(14, 15) We used this rule of thumb as threshold for estimating case-mix adjusted
and stratified scores for each quality indicator. Descriptive statistics were used to
determine whether thresholds for completion of PROMs were met for estimating
(stratified) indicator scores. Physical therapists or physical therapy practices were
excluded from the analysis for a specific quality indicator if they included less than
30 patients with NSLBP.
Comparability
We used linear and logistic multilevel analysis to compare outcomes on an aggregated
level, i.e. the level of physical therapists and practices. In this study, patients are
clustered through their physical therapists or clustered within practices.(16) To enhance
the comparability of physical therapists or practices, the quality indicators were
adjusted and stratified for explanatory variations in patient characteristics that influence
the outcome, but are not under the control of the physical therapist or practice: (10)
a)

Age, sex, chronicity and the baseline score of each PROM were used for
adjustment in the multilevel analyses. The analysis aimed to explain the random
intercept variance starting with estimating only an intercept and the random
variation around the intercept (intercept-only model). Then, explanatory casemix variables were added to the model (adjusted model), and the influence of
the explanatory variables was evaluated by the amount of the random intercept
variance that is explained. In this modelling procedure, the outcome of interest
is not the regression coefficient of the explanatory variables but the amount of
random intercept variance that is explained.(16)

b)

The SBT was used to stratify patients for each quality indicator in low, medium
and high-risk profiles.

For each physical therapist or practice in the case-mix adjusted multilevel analysis
the mean scores were estimated with a 95% confidence interval (CI). For the analysis,
we used PROMs measured at the beginning and end of the treatment.
Discriminative Ability
The Intraclass Correlation Coefficient (ICC) was calculated for each quality indicator
to estimate the variation in outcomes between physical therapists or between
practices. In this study, the ICC for physical therapists is defined as the variance
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between physical therapists, divided by the total variance. The total variance is the
summation of the variance between physical therapists and the variance within
the physical therapists.(16) The ICC for physical therapy practices was defined
accordingly by dividing the variance between practices by the summation of the
variance between and the variance within physical therapy practices. In multilevel
analysis, most ICCs are between .05 and .20 and ICCs >.10 can be interpreted
as adequate, indicating that the quality indicator is able to discriminate outcomes
between physical therapist or practices.(16, 17)
The ICC was also used to compare the intercept-only model with the adjusted model
with explanatory variables (case-mix). For each final analysis, we stratified outcomes
using the SBT, hence resulting in three (low-, medium- or high risk) multilevel analysis
for each potential quality indicator.
Visual Representation of Indicator Scores
To present for each defined quality indicator the collection of mean outcomes of each
participant (physical therapist- or practice level) in one graph, we used caterpillars
plots.(17, 18) Caterpillar plots are regarded as user friendly and very suitable to
visually display quality indicators.(13, 19) We used relative norms by presenting three
colours, blue (95% CI significantly lower than average) purple (no significant 95% CI
difference from average) and green (95% CI significantly higher than average). We
used the plots to present the outcomes of the cohort data to participants in phase
2 of the study.

Phase 2: Selecting a core set of quality indicators

Participating physical therapists were purposefully invited for semi-structured
interviews in focus groups. We intended to conduct at least three focus group
meetings within every session 6-10 physical therapists. In addition, we conducted
a focus group meeting with Dutch senior physical therapy researchers that were
members of the development team of the revised Dutch physical therapy guideline
for low back pain.
In these focus group meetings, participants were asked to choose a core set of
quality indicators, selected from the 15 defined potential quality indicators. They
reflected on the perceived added value of using the presented indicators in daily
practice for quality improvement. In addition, the senior researchers were asked to
comment on the set of quality indicators from a scientific perspective.
In all focus group meetings, we started with a visual representation of each potential
quality indicator, both at the level of the physical therapist and of the practice in
comparison with benchmark data. During the focus group meetings, participants
compared, interpreted, and discussed the outcomes with their peers. The usability
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was evaluated by the participants by interpreting the presented comparability
and discriminability of all potential indicators. We also asked if the indicators were
capable of making valid comparisons between physical therapists and practices.
Furthermore, we were interested if the participants accepted the quality indicators
as having added value for quality improvement initiatives. Finally, we asked them to
select their preferred quality indicators for the core set.
After each focus group meeting, the chairman (AV) summarized the preferred quality
indicators per outcome domain and asked if the group agreed with final proposed
selection. The focus group meeting was ended when the majority of the participants
reached consensus about the core set.

RESULTS
Phase 1: Defining and describing the comparability and discriminability of the
quality indicators
Descriptive statistics
In table 2, descriptive statistics of included patients are presented for each SBT
profile separately, including the number of physical therapists and practices. In total,
65,815 completed treatment episodes were provided by 1,900 physical therapists
and 219 physical therapy practices. The patient characteristics per SBT profile in
table 2 show that mean age, chronicity, treatment frequency and treatment weeks
are similar across the profiles, except for the mean treatment frequency of SBT profile
I in comparison with profiles II and III. Table 3 presents the provided data for each
PROM at physical therapist- and practice level for the total population and stratified
for each SBT profile. The change score of the NPRS and PSFS per SBT profile were
similar, while the change score on the QBPDS fluctuated between 23.2 (SBT I) and
32.7 (SBT III) points. For the NPRS 22,740, the PSFS 17,540, the QBPDS 12,620
and the GPE 8,171 treatment episodes with repeated measurements were provided,
see Supplementary Figure for an overview. The total number of included episodes
(N) differed between the selected PROMs, since not all PROMs were registered in
each patient record.
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Table 2 Descriptive Statistics of Included Patients and Number of Participating Physical
Therapists and Practices, Stratified per Start Back Tool Profile and for the Total Population
Number of treatment episodes in the
dataset

Total
N = 72,226

SBT I
N = 10,807

SBT II
N = 5,310

SBT III
N = 1,412

Number of completed treatment episodes

Total
N = 65,815

SBT I
N = 9,580

SBT II
N = 4,703

SBT III
N = 1,300

Percentage of female patients

52.5%

47.3%

53.9%

55.5%

Mean age of patients (SD)

51.3 (16.9)

50.1 (16.3)

52.9 (16.1) 54.1 (16.2)

Percentage of patients with complaints
<3 months

78.7%a

83.7%

88.6%

72.8%

Mean treatment frequency

7.0 (7.3)

5,6 (5,0)

7,1 (6,5)

7.6 (7,3)

Mean treatment weeks

9.2 (12.8)

7.2 (9.8)

8.3 (10.2)

8.7 (10.7)

Number of physical therapists who
provided the data

1,009

687

579

313

Number of physical therapy practices
that provided the data

219

179

181

130

SBT = Start Back Tool a Based on 34,460 patients in the dataset due to missing data. The total
number of provided patient records, physical therapists and practices differs between the SBTs
and total data, as an SBT was not registered in the data in all provided patient records.

Included cases in multilevel analysis
In total, 140 physical therapists (out of 1,009) and 85 physical therapy practices
(out of 219) fulfilled the 30/30 rule for at least one PROM with successful follow-up
measurement (i.e. at least two scores on the PROM in patients that had at least two
visits) and could be included in the multilevel analysis. For modeling outcomes of
pain intensity using the NPRS, a total of 13,096 (30% of total) treatment episodes
were provided. For modeling physical activity measured with the PSFS, 106 physical
therapists and 83 physical therapy practices provided a total of 10,363 (25% of total)
treatment episodes. For modeling physical functioning measured with the QBPDS,
88 physical therapists and 55 physical therapy practices provided a total of 9,437
(15% of total) treatment episodes. For modeling perceived effect measured with the
GPE-DV 53 physical therapists and 48 physical therapy practices, provided a total
of 7,121 (11% of total) treatment episodes. The 30/30 inclusion rule was not reached
for each PROM and associated outcome domain per SBT subgroup

76

Outcome-based quality indicators in patients with nonspecific low back pain

Table 3 Descriptive Statistics of Mean PROM Scores (Unadjusted) for the Total Population
and Stratified per SBT Profilea
NPRS

PSFS

QBPDS

GPE-DVb

Percentage of female patients

51.9%

52.1%

51.1%

50.2%

Mean age patients (SD)

51.9 (16.8) 50.8 (16.7) 51.5 (16.4)

51.4 (16.4)

Percentage of patients with complaints <3
months

79.2%

78.9%

79.3%

80.8%

Number treatment episodes with baseline
measures

44,251

46,016

26,142

-

Mean baseline score (SD)

6.3 (1.8)

6.8 (1.92)

36.8 (19.1)

-

Included patients with end scores

22,740

17,540

12,620

8,171

Mean end score

3.3 (2.8)

2.8 (2.4)

12.6 (15.3)

Mean change Tend-T0 (SD)

30 (3.1)

4.2 (2.6)

26.1 (19.2)

1.8 b

MCID of each PROM (reference)

>2 points
(46, 47)

>2 points
(48)

>20 points
(46, 49)

Score 1 or
2 (50)

Percentage patients improvedc

71.5%

83.8%

57.5%

84.8%

Percentage patients stabilizedc

20%

14.9%

41.7%

15.1%

Percentage patients deterioratedc

8.5%

1.3%

0.8%

0.1%

Number of physical therapists that provided 935
data

967

879

543

Number of practices that provided data

202

210

202

145

Number of treatment episodes profile SBT I

7,177

7,485

6,699

2,448

SBT I: mean change Tend-T0 (SD)

4.0 (2.2)

4.4 (2.3)

23.2 (17.4)

-

Number of treatment episodes profile SBT II 4,189

4,215

3,799

1,718

SBT II: mean change Tend-T0 (SD)

4.7 (2.6)

28.6 (19.3)

-

Number of treatment episodes profile SBT III 1,195

1,196

1,044

294

SBT III: mean change Tend-T0 (SD)

4.5 (3.7)

32.7 (23.4) -

4.3 (2.3)
4.1 (2.5)

GPE-DV = Global Perceived Effect - Dutch Version; MCID = minimal clinically important
difference; NPRS = Numeric Pain Rating Scale; PROM = patient-reported outcome measures;
PSFS = Patient Specific Functional Scale; QBPDS = Quebec Back Pain Disability Scale;
SBT = Start Back Tool b GPE is monitored only at the end of the treatment.
c
Improved, stabilized, or deteriorated based on MCID cutoff points.
a

Comparability & discriminative ability
Table 4 shows that the ICCs fluctuated between 0.08 and 0.30 and was therefore
judged as adequate to discriminate between physical therapists or practices.(17)
The adjusted model was used for the visual representation of the quality indicators
in the focus group interviews.
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Table 4 Intraclass Correlation Coefficients for Intercept-Only Model and Adjusted Model
for Change, End, and MCID Scores for Each PROM a
Physical therapist level

Practice level

Interceptonly model

Adjusted
model

Interceptonly model

Adjusted
model

NPRS end score

0.12

0.12

NPRS change score

0.08

0.08

0.08

0.12

b

0.06

0.08b

NPRS MCID

0.11

0.12b

0.09

0.10b

PSK end score

0.12

0.12

0.09

0.09

PSK change score

0.13

0.16b

0.08

0.11b

PSK MCID

0.16

0.17

QBPDS end score
QBPDS change score
QBPDS MCID

0.11

0.12b

0.15

0.16

b

0.15

0.15

0.20

0.30b

0.12

0.21b

0.10

0.13

0.10

0.13b

GPE-DV end score

0.18

0.18

0.10

0.10

GPE-DV MCID

0.14

0.14

0.13

0.13

c

b

b

With repeated measures for the total population on practice level and physical therapist level
that provided >30 patients. GPE-DV = Global Perceived Effect – Dutch Version; MCID = minimal
clinically important difference; NPRS = Numeric Pain Rating Scale; PSFS: Patient Specific
Functional Scale; QBPDS = Quebec Back Pain Disability Scale; SBT = Start Back Tool. b
Increasement of the ICC in comparison with the intercept-only model with adjustment for casemix variables age, sex, chronicity, and begin score of the PROM. c For the multilevel analysis of
the QBPDS, an MCID of >20 points was used.
a

Visual representation of indicator scores
Examples of caterpillar plots from the quality indicators listed above are presented
in the Figure. In line with the ICC (range = 0.08 - 0.30), the Supplementary Figure
and the Figure show adequate variation of treatment outcomes among physical
therapist practices. Roughly one third of the physical therapist practices were divided
in significantly lower than average, no-difference, or higher than average based on
95% CI. See Supplementary Appendix C for a visual representation of each defined
potential quality indicator.
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Process indicatora:

End score outcome indicatorb:

Change score outcome indicatorc:

Experienced MCID score outcome indicatord”:

4

Figure a The percentage of patients with low back pain who received physical therapist
treatment in which a pre and/or post NPRS was used b The mean end score with 95% CI
on QBPDS of patients with nonspecific low back pain after physical therapist treatment
c
The mean change score with 95% CI on PSFS of patients with nonspecific low back pain
between pretreatment and posttreatment d The percentage with 95% CI of patients with nonspecific low back pain who experienced a MCID on the NPRS between pretreatment and
posttreatment. To measure whether improvements in the outcome were clinically relevant

Phase 2: Selecting a core set of quality indicators

Nineteen physical therapists and four senior researchers participated in four focus
group interviews. The mean age was 37 years (range = 25 – 57), the average work
experience was 11 years (range = 1 – 31). In general, the participants accepted the
quality indicators for having added value in daily practice as quality improvement tools.
The relative norms as presented (see Figure) were interpreted as user friendly and
easy to read. Participants mentioned that using the quality indicators can be a good
opportunity to stimulate transparency of variation in outcomes between practices, but
emphasized that for learning goals it is very important to create a safe environment
for physical therapists when comparing outcomes. Furthermore, physical therapists
expressed that, when comparing outcomes with their peers, they were interested
in additional information, e.g. treatment frequency and recurrences of NSLBP.
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The majority of each focus group preferred the process indicators for routine measurement
of the NPRS and PSFS, the pre-post treatment change scores of the NPRS, PSFS, QBPDS,
and the MCID based on the post-treatment score of the GPE-DV for inclusion in the core
set. Hence, the potential indicators with end scores and MCID were not selected for the
NPRS, PSFS and QBPDS. The final core set of quality indicators is presented in table 5.
Table 5 Selected Core Set of Quality Indicators That Is Accepted by Stakeholders on
Usability and Perceived Added Value as Quality Improvement Tools
Type of
PROM
indicator

Domain

Quality indicator description

Mean/
Rangeb
percentage
(SD) b

Process

NPRS

Pain
intensity

The percentage of patients with
nonspecific low back pain who
received physical therapy treatment
and who completed the NPRS
pretreatment and posttreatment to
evaluate pain intensity

30%

0-80%

Process

PSFS

Physical
activity

The percentage of patients with
nonspecific low back pain who
received physical therapy treatment
and who completed the PSFS
pretreatment and posttreatment
with the PSFS to evaluate physical
activity

25%

0-75%

Change

NPRS

Pain
intensity

The mean change score + 95%
CI of patients with nonspecific low
back pain who received physical
therapy treatment and are pre- and
post-measured with the NPRS to
evaluate pain intensity

3.8 (0.6)

2.3 – 5.8

Change

PSFS

Physical
activity

The mean change + 95% CI score
of patients with nonspecific low
back pain who received physical
therapy treatment and are pre- and
post-measured with the PSFS to
evaluate physical activity

4.2 (0.7)

2.7 – 7.0

Change

QBPDS

Physical
function

The mean change score + 95%
CI of patients with nonspecific low
back pain who received physical
therapy treatment and are pre- and
post-measured with the QBPDS to
evaluate physical functioning

24.6 (6.6)

11.2 – 43.4

MCID

GPE-DV

Perceived
effect

The percentage of patients with
nonspecific low back pain who
received physical therapy treatment
and experienced a MCID effect on
the GPE-DV

88%

58-96%

GPE-DV = Global Perceived Effect—Dutch Version; MCID = minimal clinically important
difference; NPRS = Numeric Pain Rating Scale; PROM = patient reported outcome measure;
PSFS = Patient Specific Functional Scale; QBPDS = Quebec Back Pain Disability Scale. b The
mean/percentage and range are the outcomes of the cohort data that were used for describing
and selecting the quality indicators for the core set.
a
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DISCUSSION
Out of 15 defined potential outcome-based quality indicators, stakeholders
selected a final core set of six quality indicators. The core set contains two process
indicators, the percentage of completed NPRS for measuring pain intensity and the
percentage of completed PSFS for measuring physical activity; and four outcome
indicators, including change scores for the NPRS, PSFS, QBPDS for measuring
pain intensity, physical activity and physical functioning, respectively, and the GPE
for measuring perceived effect using the MCID. All previously selected PROMs and
associated outcome domains were included in the core set.(7) The discriminability
of the outcome-based quality indicators between physical therapists and physical
therapy practices was adequate based on the ICCs. The outcome-based quality
indicators were accepted by stakeholders for having added value in daily practice
and for quality improvement purposes. To our knowledge, this is the first core set
of outcome-based quality indicators developed for primary care physical therapists
and practices treating patients with NSLBP.
The findings in the present study are supported with the work of other studies in this
area. For example the study of Hildon et al. (2015), that described views of patients
and clinicians on comparing quality indicators for providers of surgery, underlined
the value of comparison of outcomes between providers for quality improvement.
(20) The visual representation of caterpillars plots and the selection of the change
scores and MCID for defining quality indicators based on PROMs has been used
in other studies.(5, 13, 19)
The main difference with the present study is that our study explicitly focused on
collecting and interpreting outcomes of care, while other studies in mainly focused
on process indicators, for example by monitoring guideline adherence, the quality
of the clinical reasoning process and shared decision making.(21-26)
Also, although not all physical therapists routinely collected enough data, the amount
of participating physical therapists and provided cohort data is significantly higher
than in other studies.(25, 26). With physical therapists who did routinely collected data
and participated in focus group meetings for selection of the core set, engagement
of end-users was optimally stimulated. We therefore believe that the usability and
added value of the core set for daily practice is guaranteed, but that more effort is
needed to implement the quality indicators in clinical practice.
The selected outcome domains and associated PROMs in the core set, i.e. pain
intensity, physical activity, physical functioning and perceived effect, are partly in line
with other research regarding the development of core outcome sets (COS) for patients
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with NSLBP.(27-31) However, these COS are developed for clinical trial purposes and
have not been tested for their relevance and feasibility in daily practice.(7)
To increase the usability of the indicators, we chose to include all available case-mix
variables for adjustment in the multilevel analysis, in order to enhance the acceptance
of the quality indicators as a quality improvement tool. Excluding these case-mix
variables might lead physical therapists to attribute differences in outcomes to these
factors (e.g. age of the patient or chronicity of the LBP) instead of to their own
treatment decisions.

Implications for research and practice

As presented, physical therapists and physical therapist practices, who sample
routinely enough data, can use this core set for monitoring and comparing treatment
outcomes in research and daily practice in order to evaluate and stimulate quality
of care. To develop a full picture of the validity and usefulness of the core set of
outcome-based quality indicators, further research will be needed in which quality
indicators are measured over time. Quality indicator scores can then be used for
longitudinal evaluation and monitoring of achievements of physical therapists and
practices using outcomes of patients.
An example of an approach for daily practice is comparing outcomes and receiving
feedback from supervisors or colleagues in peer-review assessments.(32, 33) In
such an approach, it is important to formulate explicit targets and action plans to
enhance quality improvement initiatives.(32) A plan-do-study-act (PDSA) cycle is a
way to provide a structure for iterative testing and evaluation of change to improve
quality of care.(34) When using the PDSA cycle, physical therapists and physical
therapy practices can define action plans that are based on their own specific
learning goals. The quality indicators can play a key role in this process, thus leading
to a substantial improvement in the care for patients with NSLBP.
As also mentioned by participating physical therapists in our focus groups, an
important condition for comparing outcomes between peers is creating a safe
environment to share and discuss real-world data.(35). A safe environment for
learning purposes stimulates the possibility to learn from each other, to try different
treatment approaches and to learn from mistakes, and thus to increase outcomes
for future patients based on the interpretation of outcomes. Recently, Dutch physical
therapy associations in physical therapy have developed manuals that guide peer
assessment meetings in comparing real-world outcomes data as an instrument for
continuous quality improvement.(36, 37) The next step is to investigate the impact
of these meetings on quality of care.
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Limitations

The most relevant limitation of our study is that many physical therapists did not reach
the threshold of 30 treatment episodes with repeated measurements of PROMs,
and they were therefore excluded for the multilevel analysis, and therefore from the
comparison between physical therapists and practices. Moreover, the missing values
on the SBT prohibited us to perform the multilevel analysis with the subgroups based
on the SBT, while these subgroups were judged as clinically relevant by the physical
therapists. This was confirmed by the descriptive statistics (see table 3) showing
differences in baseline and change scores between the subgroups.
There are several possible reasons that many physical therapists did not provide >30
patients with NSLBP, including low motivation for data sampling or having problems
with data sampling routines in physical therapists, low motivation or missing skills to
answer the questionnaires in patients, and technical issues with data extraction from
the EHR to the national registries.(2) Physical therapists in the Netherlands register
their data via various EHR vendors that are responsible for providing data to national
data registries.(2) Each EHR has its own data infrastructure, interface and privacy
policy, which makes it complex to standardize outcomes in national data registries.
Hence, standardizing outcomes of patients for each EHR vendor is time-consuming
and requires collaboration of all stakeholders, including researchers, physical
therapists, policy makers and most importantly the EHR vendors itself to solve
technical issues.(2) For example, technical issues can be identified and addressed
by conducting end-to-end validations to investigate whether outcomes provided
by physical therapists and patients are correctly documented in a national registry.
To implement the use of patient-reported outcome-based quality indicators in daily
practice, an analysis of implementation determinants hindering or facilitating the data
sampling process is necessary. These determinants are needed to choose strategies
to improve the process from data sampling to data evaluation and to change practice
routines.(38) It is obvious that not a single implementation strategy will be sufficient
while differences between practices are large, so the implementation strategies
should be tailored to determinants relevant in individual practices. However, studies
in the past showed that using implementation strategies considerably increases the
registration in physical therapist practice. (2, 39, 40) Moreover, a qualitative study in
physical therapy patients showed that they are motivated to use PROMs if physical
therapists explain the added value.(41) Therefore, we conclude that the next step
should be focused on tailored implementation strategies to enable, motivate and train
patients and physical therapists to structurally register PROMs by solving technical and
organizational issues with data sampling by patients and data extraction from EHRs.
Another limitation is that our study did not use a formal voting system to reach
consensus in the selection of the core set, as is common in Delphi studies for
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developing quality indicators.(42) However, the majority in each of the four focus
groups selected the same outcome-based quality indicators. We think the absence
of a formal voting system did not affect the selection of the core set of indicators.
In the current study we used convenience sampling for recruiting physical therapists.
This may potentially have led to selection bias of Dutch physical therapists enthusiastic
for participation in a study collecting and comparing their outcomes with their peers.
Indicators using the MCID were expressed as the percentage (with 95% CI) of
patients who experienced a MCID between pretreatment and posttreatment to
measure whether improvements in the outcome were clinically relevant. Natural
history and regression to the mean are potential confounders that may influence
indicator scores. However, we did not aim to perform an effectiveness study in a
controlled setting, and we explored for the explained variation of real-world outcomes
on the level of physical therapist practice. Still, when using MCID scores in quality
indicators, the minimal detectable change (MDC) needs also be taken into account
because the MCID scores may be smaller than the minimal detectable changes
(MDCs) of investigated PROMs. In the current study, the MDC of included measures
where all within or the same as the MCID, for the PSFS: 1.4 (43) (MCID 2 points)
QBPDS 15.8 points (44) (MCID 20 points) NPRS 2 points (45) (MCID 2 points).
Future work is required to identify more patient characteristics that could influence
treatment outcomes of physical therapists or physical therapy practices. For example,
socioeconomic status (SES) or recurrences of episodes in the same patient could
be used as a case-mix variable in the multilevel analysis

Conclusion

This study has defined, described and selected a core set of outcome-based quality
indicators based on cohort data and consensus. The core set was accepted by
users and stakeholders for having added value for daily practice in physical therapy
primary care and was found useful for quality improvement initiatives. Further studies
should focus on further tailored implementation strategies that stimulate the use of
the core set of outcome-based quality indicators, to register PROMs routinely for
monitoring the quality of physical therapy care, and to use the indicators in plan-dostudy-act cycles by evaluating specific improvement goals at the level of physical
therapists or physical therapy practices.
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ABSTRACT
Aim to estimate the comparability and discriminability of outcome-based quality
indicators by performing a practice test in Dutch physical therapy primary care, and
to select a core set of outcome-based quality indicators that are well-accepted by
physical therapists based on their perceived added value as a quality improvement tool.
Methods First, a list of potential quality indicators was defined, followed by the
determination of the comparability (case-mix adjusted multi-level analysis) and
discriminability (intraclass correlation coefficient (ICC)). Second, focus group
meetings were conducted with stakeholders (physical therapists and senior
researchers) to select a core set of quality indicators.
Results Overall, 229 physical therapists from 137 practices provided 2651
treatment episodes. Comparability: in 10 of the 11 case-mix adjusted models, the
ICC increased compared with the intercept-only model. Discriminability: the ICC
ranged between 0.01 and 0.34, with five of the 11 ICCs being > 0.10. The majority
of physical therapists in each focus group preferred the inclusion of seven quality
indicators in the core set, including three process and four outcome indicators based
upon the Six-Minute-Walk-Test (6MWT), the Clinical COPD Questionnaire (CCQ), and
the determination of quadriceps strength using a hand-held dynamometer (HHD).
Conclusion This is the first study that describes the comparability and discriminability
of the outcome-based quality indicators selected for patients with COPD treated in
primary care physical therapy practices. Future research should focus on increasing
data collection in daily practice and on the development of tangible methods to use
as the core set of a quality improvement tool.

92

Outcome-based quality indicators in patients with COPD

BACKGROUND
The routine use of outcome measures can play an important role in improving
healthcare quality;(1) for example, they can enable the comparison of providers’
performances to stimulate improvement initiatives.(2) A fundamental prerequisite
of the use of outcome measures is the collection, aggregation, and comprehensive
understandable presentation of data.(1) Using quality indicators may stimulate the
routine data collection of patient-reported outcome measures (PROMs) by healthcare
providers. Quality indicators can be used on an aggregated level to show changes
in clinical practice over time.(1, 3, 4)
In a previous study, we developed a standard set of outcome domains and
associated measures, including PROMs and physical performance measures,
for patients with chronic obstructive pulmonary diseases (COPD) in primary care
physical therapy practice.(4) It is still unclear which quality indicators can be selected
from the standard set and which quality indicators have perceived added value as
quality improvement tools for such patients, however.
In this study we focused on outcome-based quality indicators chosen from the
standard set of PROMs and physical performance measures for patients with COPD.
(5) PROMs are often combined with other clinician-assessed, impairment-based or
physical performance–based measures, such as the Six-Minute Walk Test (6MWT),
to provide a more complete interpretation of patient outcomes.(6)
Currently, most strategies for the development of quality indicators are based on an
evidence-based consensus between stakeholders in procedures, such as the RAND/
UCLA Delphi procedure.(7-9) This is true for recommendations for clinical practice
guidelines too, such as the recently published Dutch clinical practice guideline
(CPG) for primary care physical therapists treating patients with COPD,(10) and can
provide an important basis for the development of quality indicators.(11) In addition,
a practice test, including the collection of real-world data prior to selection, is an
essential step for the evaluation of the comparability, discriminability, and feasibility
of potential quality indicators in daily practice.(9, 12) A practice test can support the
usefulness and feasibility of quality indicators in daily practice and gain insight into
the psychometric properties of outcome-based quality indicators. (3, 11, 13) Although
to our knowledge, no specific definition of a practice test is reported in previous
research, there are several examples of using a practice test in development of quality
indicators. (11, 13, 14) Such an example is the study of Meerhoff et al. 2021 in which
a practice test was conducted to explore the reliability, validity and discriminability of
patient reported outcomes for the development of quality indicators in patients with
non-specific low back pain.(13) We defined comparability as the extent to which the
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quality indicator is comparable between practices, and discriminability as the extent
to which the quality indicator is able to discriminate between practices.
Here, we develop outcome-based quality indicators for patients with COPD in
physical therapy primary care. The aims of this study are therefore:
a) To estimate the comparability and discriminability of outcome-based quality
indicators included in a previously selected standard set of measures;
b)

To select a core set of outcome-based quality indicators that is well-accepted
by physical therapists based on the perceived added value of this core set as
a quality improvement tool.

METHODS
Design

In this mixed methods study, we used a sequential explanatory design taking a
previously selected standard set of outcome domains and measures as the basis
for defining and selecting a core set of quality indicators. The standard set was
developed in two consecutive steps between February 2018 and April 2020,(4) and
was registered on the Core Outcome Measures in Effectiveness Trials (COMET)
website.(15) In phase 1 of the present study, potential quality indicators were
defined, and we estimated their comparability and discriminability with prospectively
collected cohort data between February 2018 and December 2019. To enhance the
comparability, we adjusted for differences in patient characteristics using a casemix correction. Furthermore, we calculated whether the quality indicator was able to
discriminate the outcomes of patients between practices and could therefore be used
as an instrument for quality improvement. In phase 2, we explored the perceived
added value of the indicators in focus group meetings with physical therapists.
We then actively involved the participants in the selection of a core set of quality
indicators.

Setting

A total of 229 Dutch physical therapists working in 137 primary care practices
collected the treatment outcomes of patients with COPD. All participants in the
project were recruited via stakeholder organizations in Dutch primary physical
therapy care. Participating physical therapists where instructed to treat their patients
according to Dutch clinical guideline recommendations for patients with COPD. (16)
We only measured outcomes of the treatment; the physical therapists individually
decided which treatment was needed for their patients. All procedures were
conducted according to the Declaration of Helsinki and approved by the Medical
Ethical Committee of Radboud university medical center (Registration # 2019-5455).
The STROBE-checklist was used to report the current study. (17) Furthermore, a
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framework with tools to support the selection and implementation of patient-reported
outcome measures was used as guidance for conduction of this study.(3)

Data collection

Data on the treatment outcomes were anonymously collected through electronical
health records (EHRs) via three databases, the national data registry (LDK) of the
Association for Quality in Physical Therapy (SKF), the national data registry (LDF) of
the Royal Dutch Society for Physical Therapy (KNGF), and the database of Spot On
Medics (SOM), which is one of the EHR vendors. The EHRs uploaded to the national
registries only contain anonymized data. Furthermore, to ensure the uniformity of the
provided data, all data in the registries were collected based on predefined technical
specifications.(18) Informed consent was obtained and registered in the EHR from
all participating patients included in the current study.
Outcome domains and measures
The outcome domains in the standard set were based on the consensus between
stakeholders (patients, physical therapists, policy makers, researchers, and health
insurers),(4) and on the recommendations in the Dutch CPG for the physical therapy
treatment of patients with COPD.(16) After the development of the standard set,
the KNGF published an update for this CPG,(10) in which the suggested outcome
domains and associated measures to evaluate physical therapy treatment are in line
with the outcome domains from the developed standard set.
The standard set of outcome measures consisted of three mandatory measures
for the total population, two conditional measures that depended on the treatment
goal, and two exploratory measures that were used as pilot in a small subgroup. In
the current study, only the mandatory and conditional measures were used for the
development of quality indicators, since the exploratory measure was only used
in a small subgroup of practices. The three mandatory measures for all patients
with COPD were the 6MWT for measuring physical capacity, the Clinical COPD
Questionnaire (CCQ) for measuring health-related quality of life, and the Global
Perceived Effect - Dutch Version (GPE-DV) for measuring the perceived effect.
The two conditional measures were the hand-held dynamometer (with Microfet™)
for measuring quadriceps strength, and the Medical Research Council dyspnea
scale (MRC) for measuring dyspnea. All measures were completed pre- and posttreatment to monitor the changes in outcomes over time, except the GPE-DV, which
was only measured after the treatment. For a description of each measure and the
measurement protocol, see Appendix A. All physical therapists followed a specific
protocol to standardize the testing procedure.(19)
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Inclusion and exclusion criteria
All patients with COPD (GOLD I–IV), as diagnosed by a medical doctor, who received
physical therapy in one of the participating primary care practices between February
2018 and December 2019 were included. Participating physical therapy practices
were instructed to collect at least all mandatory and conditional measures from the
standard set as presented in the data collection, according to the measurement
protocol described in Appendix A. Based on a rule of thumb, a minimum of 30
patients should preferably be included for each practice to allow a valid comparison.
(20, 21) However, it was expected that this inclusion requirement could not be reached
due to the short inclusion period, and the fact that routine data collection in primary
physical therapy care for patients with COPD is relatively new. Therefore, we used
a lower threshold and physical therapy practices were excluded from the analysis
for a specific quality indicator if they included fewer than 10 patients with COPD

Phase 1: Defining quality indicators and estimating their comparability and
discriminability.
Defining potential quality indicators
We used national and international standards for defining potential quality indicators.
(2, 5, 22, 23) Quality indicators can be described using mean values and betweenrelative differences, or quantified and expressed as a proportion in which the
numerator describes the number of ‘correct’ scores and the denominator is the
number of persons for which the quality indicator is applicable.(3) See Table 1 for
an example of a quality indicator for physical capacity measured with the 6MWT.
Table 1 Example of a quality indicator monitoring the repeated measurement of the 6MWT
Definition

The proportion of patients with COPD who underwent physical therapy
treatment and who completed the 6MWT pre- and post-treatment to
evaluate physical capacity

Rationale

Improvement of physical capacity is an important goal in physical therapy
treatment for patients with COPD. Physical capacity is measured with the 6MWT

Numerator

The number of patients who underwent physical therapy treatment and
who completed the 6MWT pre- and post-treatment

Denominator

All patients who underwent physical therapy treatment

Specification

Physical capacity is measured in all patients using the 6MWT, a physical
performance test where the patients walk for six minutes in a comfortable way

Type of indicator

Process

For each of the five measures in the standard set, we defined four types of quality
indicators: 1) by monitoring the process, i.e., whether the outcome was actually
measured pre- and post-treatment; 2) by using mean end scores of the outcome,
reflecting patient functioning at the end of treatment; 3) by using the mean pre- to
post-treatment change in the outcome score, reflecting improvement or decline in
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the outcome; and 4) by using the minimally clinical important difference (MCID)
of the outcome, i.e., the proportion of patients who experienced clinically relevant
improvements, stabilizations, or deteriorations (see Box 1 for an example). The
change score and the MCID were not defined for the GPE-DV, as this measure
was only completed after the treatment. For the MRC, no MCID was defined, since
a MCID has not yet been established for the MRC.(24) Hence, in total, we defined
17 potential quality indicators. See Appendix B for an extensive description of each
potential quality indicator.
Box 1: Potential process and outcome quality indicators at the physical
therapist or practice level
a) Process indicator: proportion of repeated measures
The proportion of patients with COPD who underwent physical therapy
treatment in which a pre- and post-measurement was used.
Example 1: In 60% of the patients, physical capacity was measured pre- and
post-treatment with the 6MWT
b) Outcome indicator: mean end scores
The mean end score (with 95% confidence intervals (CI)) of patients with COPD
after a physical therapy treatment.
Example 2 The mean end score of the health-related quality of life of patients
with COPD measured with the CCQ is 2.2 points (± 0.9 points)
c) Outcome indicator: mean change scores
The mean change score (with 95% CI) of patients with COPD between the preand post-physical therapy stages.
Example 3 The mean change score in the symptoms of dyspnea in patients
with COPD measured with the MRC is 2.5 points of improvement (± 1.0 points)
d) Outcome indicator: MCID
The proportion (with 95% CI) of patients with COPD who experienced a MCID
improvement between the pre- and post-treatment stages.
Example 4: In 70% (± 7%) of the patients, a clinically relevant change in
quadriceps strength was reported after treatment, as measured with the HHD.
Abbreviations: 6MWT: Six-Minute Walk Test; CCQ: Clinical COPD
Questionnaire; GPE-DV: Global Perceived Effect - Dutch Version; HHD: handheld dynamometer; MRC: Medical Research Council dyspnea scale; MCID:
minimal clinical important difference; CI: confidence intervals.
Estimating the comparability and discriminability of the quality indicators
For each measure, at least 30 physical therapy practices needed to be included,
this was based on a rule of thumb in multilevel analysis for general calculation.
(20, 21) Descriptive statistics were used to determine whether the thresholds for
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the completeness of the measures were met for estimating the indicator scores.
For the analysis, we used measures collected at the beginning and/or end of the
treatment. When the treatment episode had not ended, we used the last provided
data. The treatment episode is a unique episode of a patient being treated by a
physical therapist
Comparability
In a linear and logistic multi-level analysis, patients were clustered within physical
therapy practices to compare the outcomes of the quality indicators between
practices.(25) The quality indicators were adjusted for patient characteristics that
influence the outcome but were not under the control of the physical therapist or
physical therapy practice (so called explanatory variables).(23) Explanatory variables,
such as age, gender, and baseline scores for each measure, were used for the
adjustment of the multi-level analyses. In the analysis, we started with an interceptonly model that estimates only the intercept and the random variation around the
intercept. The inclusion of age,(26, 27) gender,(26) and the baseline score (28, 29)
of each measure for the adjustment of a multi-level analysis is common in the field
of quality indicator development and the comparison of provider performance.(2,
25-30) Next, all explanatory variables were added to the adjusted model, and the
influence of the explanatory variables was evaluated by the amount of the random
intercept variance that was explained.(25)
For each physical therapy practice in the case-mix adjusted multi-level analysis, the
mean scores were estimated with a 95% confidence interval (CI).
Discriminability
For the estimation of the variation in the outcomes between physical therapy
practices, the intraclass correlation coefficient (ICC) was calculated. The ICC for
physical therapy practices was defined by dividing the variance between practices
by the summation of the variance between and the variance within physical therapy
practices.(25) In multi-level analyses, most ICCs are between .05 and .20, and ICCs
>.10 can be interpreted as adequate, indicating that the quality indicator is able to
discriminate outcomes between physical therapists or practices.(25, 31) The ICC was
also used to compare the intercept-only model with the adjusted model containing
the explanatory variables (case-mix).
Visual representation of indicator scores
To present the mean outcomes for each defined quality indicator of each physical
therapy practice in one graph, we used caterpillars plots, as they are found to be user
friendly and easy to interpret.(2, 29, 31, 32) We used relative norms by presenting
the plots in three colors: blue (95% CI significantly lower than average), purple (no
significant 95% CI difference from average), and green (95% CI significantly higher
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than average). The plots were used to present the outcomes of the cohort data to
the participants in phase 2 of the study.

Phase 2: Selecting a core set of quality indicators

Semi-structured focus group interviews were conducted with purposefully selected
participating physical therapists who collected data in phase 1. We also organized
one focus group meeting with Dutch senior physical therapists and senior researchers
who were members of the development group of the revised Dutch physical therapy
guideline for COPD. The senior researchers were asked to comment on the set of
quality indicators from a scientific perspective. The senior physical therapists and
researchers had at least 10 years of experience in the treatment of and/or research
into patients with COPD.
We aimed to conduct four focus group meetings with 6–10 members in every
meeting. The primary goal of the focus groups was to reflect on the added value of
using the presented indicators in daily practice for quality improvement, and most
importantly, to select a core set of quality indicators from the described 17 potential
indicators. The focus group meetings where audio recorded and summarized by
researcher AV, the summaries of the different focus groups were discussed and
interpreted in several meetings with researchers AV (physical therapist and PhD
student), SvD (physical therapist and senior researcher), and PvdW (physical
therapist and professor of allied health sciences). The identities of the physical
therapists were considered confidential; therefore, the answers given by the physical
therapists during the interviews and in the survey were processed anonymously.
The focus groups were part of the process of reaching consensus on the selection
of the core set.
The research members AV, SvD, PvdW, HK (physical therapist and senior researcher),
RN (physical therapist and em. professor of allied health sciences) were trained and
had experience in conducting qualitative research.
In each focus group meeting, we presented each potential quality indicator in a
caterpillar plot, with scores at the levels of the physical therapist and the physical
therapy practice, and compared them with the scores for the other practices. The
participants interpreted the comparability and discriminability of the potential quality
indicators. Finally, we asked participants to select their preferred quality indicators
for the core set from the potential quality indicators as described in box 1. During
each meeting, the chairman (AV) summed up all the preferred quality indicators
and asked the group whether they accepted or declined the proposed core set. A
consensus was reached if >80% of the participants accepted the selection of each
quality indicator in the core set.
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Patient and public involvement
For the development of this standard set we interviewed patients about their
perspectives on the selection of patient outcomes. (4, 15) Furthermore, during the
conduction of this study a steering committee with representatives from important
stakeholders, including the association for patients with COPD Netherlands Patients
Federation (Longfonds), advised during the selection process. During the meetings,
we discussed the views and perspectives of stakeholders regarding the value and
implementation of outcome-based quality indicators for Dutch physical therapy

RESULTS
Phase 1: Estimating the comparability and discriminability of the quality indicators
Descriptive statistics
Table 2 shows descriptive statistics of the included treatment episodes and the
number of physical therapists and physical therapy practices who provided the data.
The treatment episode is a unique episode of a patient being treated by a physical
therapist. The current national data registries cannot detect recurrences of patients
over time due to privacy regulations; therefore, the number of unique patients may be
lower. Overall, 229 physical therapists from 137 practices provided 4651 treatment
episodes of patients with COPD.
Table 2 Descriptive statistics of the included patients and the number of participating
physical therapists and physical therapy practices
Number of treatment episodes in the dataset

4651

Female patients

2440 (52.5%)

Age, years

67.9 (9.4)

Treatment sessions

49.2 (58.2)

Episode duration, weeks

46.6 (50.3)

Physical therapists who provided the data

229

Physical therapy practices that provided the data

137

Data are presented as means (standard deviation (SD)) or numbers and percentages of the total
population.

Table 3 presents the characteristics and unadjusted outcomes of patients with COPD
on each measure of the standard set. The number of patients with end scores
differed between the measures. Each measure reached the threshold of at least 30
included physical therapy practices that provided ≥10 cases, except for the HHD,
for which only 10 physical therapy practices provided ≥10 cases and therefore no
ICC was calculated. See Table 3 for the number of practices and provided cases
that were included in the multi-level analysis.
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Table 3 Descriptive characteristics and unadjusted outcomes of patients with COPD for
each measure of the standard set
6MWT

CCQ

GPE-DV

HHD

MRC

Female patients

1344
(51.1%)

1786
(52.1%)

636
(50.6%)

223
(51.3%)

1237
(52.7%)

Age, years

67.8 (9.2)

68.1 (9.4)

68.2 (9.4)

68.0 (9.2)

68.2 (9.3)

Treatment episodes with
baseline scores

2628

3427

N.A.

435

2348

Treatment episodes with end
scores

1822

2408

1256

218

1385

Range of scores on each
measure

6–780 m

0–6
points

1–7
points

131–542
Nm

1–5 points

Baseline scoresa

370.8 m
(126.3 m)

2.4 points
(0.9)

N.A.

284.2 Nm
(96.4 Nm)

3.0 points
(1.1)

End scores

373.5 m
(130.3 m)

2.2 points
(0.9)

3.5 points
(1.1)

298.4 Nm
(95.5)

3.0 points
(1.1)

Change (Tend–T0)

2.7 (86.8)

–0.1 (0.8)

N.A.*

8.4 (50.9)

0.2 (1.3)

MCID improvement

533
(28.7%) b

818
(34%) c

N.A.*

99
(45.4%) d

N.A.**

MCID stabilization

807
(44.3%) b

1052
(43.7%) c

N.A.*

43
(19.9%) d

N.A.**

MCID deterioration

490
(26.9%) b

537
(22.3%) c

N.A.*

76
(34.7%) d

N.A.**

Physical therapists who provided
data

145
(63.3%)

202
(88.2%)

117
(51.0%)

46
(20.0%)

168
(46.7%)

Practices that provided data

86
(62.8%)

126
(92%)

72
(52.6%)

28
(20.4%)

107
(78.1%)

Practices that provided ≥10
cases

44
(19.2%)

61
(26.6%)

35
(15.3%)

10
(4.4%)

43
(18.8%)

Patients included in the multilevel analysis

1679
(36.0%)

2201
(47.3%)

1110
(23.8%)

160
(3.4%)

1226
(26.4%)

5

Data are presented as means (standard deviation (SD)) or numbers and percentages of patients
with baseline measures
6MWT: Six-Minute Walk Test; CCQ: Clinical COPD Questionnaire; GPE-DV: Global Perceived
Effect - Dutch Version; HHD: hand-held dynamometer; MRC: Medical Research Council
dyspnea scale; MCID: minimal clinical important difference; CI: confidence intervals; N.A: not
applicable.
*GPE-DV was only analyzed at the end of the treatment
** The MCID for the MRC is yet to be established (24)
a
For treatment episodes with end scores
b
For the multi-level analysis of the 6MWT, we used an MCID of ± ≥30 m (33)
c
For the multi-level analysis of the CCQ, we used an MCID of ± ≥0.4 points (34)
d
For the multi-level analysis of the HHD, we used an MCID of ± ≥7.5 Nm (35)
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Comparability
Table 4 presents the ICC calculations of the intercept-only models and the models
adjusted with the explanatory variables. For the process measures, similar to the
HHD, no ICC was calculated due to insufficient data. In total, 11 models could be
estimated for the outcome indicators based on scores of the 6MWT (four indicators),
CCQ (four indicators), GPE (one indicator for the end score), and MRC (two indicators;
MCID could not be calculated). In 10 of the 11 case-mix adjusted models, the ICC
increased compared with the intercept-only model, thus improving the comparability
between practices, i.e., the random intercept variance of physical therapy practices
increased in the adjusted models
Table 4 ICCs for the intercept-only model and adjusted model for the change, end, and
MCID scores for each measure of the total population in practices that provided ≥10
patients
6MWT end score
6MWT change score

Intercept-only model

Adjusted model

0.08

0.17a

0.00

0.01a

b

0.03

0.04a

6MWT MCID deterioration b

0.06

0.06

CCQ end score

0.11

0.20a

CCQ change score

0.06

0.09a

CCQ MCID improvement c

0.05

0.07a

CCQ MCID deterioration

0.03

0.05a

GPE-DV end score

0.14

0.15a

MRC end score

0.08

0.12a

MRC change score

0.23

0.34a

6MWT MCID improvement

c

ICC: intraclass correlation coefficient; 6MWT: Six-Minute Walk Test; CCQ: Clinical COPD
Questionnaire; GPE-DV: Global Perceived Effect - Dutch Version; HHD: hand-held dynamometer;
MRC: Medical Research Council dyspnea scale; MCID: minimal clinical important difference; CI:
confidence intervals; N.A: not applicable.
a
Increase in the ICC compared with the intercept-only model following the adjustment for the
case-mix variables age, gender, and baseline score of the measure.
b
For the multi-level analysis of the 6MWT, we used an MCID of ± ≥30 m (33)
c
For the multi-level analysis of the CCQ, we used an MCID of ± ≥0.4 points (34)

Discriminability
Five of the 11 case-mix adjusted ICCs were >0.10, ranging between 0.12 and 0.32,
which can be interpreted as an adequate discriminability. All adjusted models
were used for the visual representation of the quality indicators in the focus group
interviews. Also, the quality indicators presenting the outcomes of the HHD, for
which no multi-level analysis was conducted, were presented in the focus group
interviews. All defined potential quality indicators are presented as caterpillar plots
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(figures 2a-c). Each graph shows that a wide range of differences in outcomes exist
between physical therapy practices.

Phase 2: Selecting a core set of quality indicators

In total, four focus group interviews were conducted with 20 (out of 22 invited)
physical therapists and three (out of five invited) senior researchers. The nonacceptance of invited participants was due to the date and time of the focus groups
that did not fit with the agenda of the potential participants. The mean duration of
the focus groups was 90 minutes (range 80 – 95) Nine were female, the mean age
of the participants was 39 years (range 23–60 years), and they had an average work
experience of 14 years (range 1–35 years). In total, 16 of the 20 participating physical
therapists also provided data for the practice test. See appendix C for an overview of
the characteristics of the participants. Almost all the participants expressed that the
presented quality indicators were user friendly and had value for quality improvement
in daily practice. Still, several issues surrounding the presented quality indicators
were discussed.
Using patient profiles for the comparison of patient outcomes
The participants mentioned that, in future research, it would be helpful to stratify
patients based on the Dutch model, a profiling system to enhance the comparability
between physical therapy practices. In 2020, an ad hoc task force of experts in the
field of physical therapy, exercise therapy, rehabilitation science, respiratory medicine,
general medicine, and elderly care medicine, as well as patient representatives,
developed a profiling system (the “Dutch model”) for patients with COPD to allocate
patients into subgroups for exercise-based care.(36) The participants of the current
study suggested that baseline measures and patient characteristics needed for
allocating patients to subgroups according to the profiling system should be included
as process indicators in the core set. They stated that the stratification of patients
into subgroups based on these profiles would enhance the comparability between
practices.
Conditions for interpreting outcomes
Another reported problem was the limited amount of provided outcome data in the
study, especially for the HHD. A possible reason could be that for the data collection
we used real-world data via national data registries. These registries used predefined
technical specifications. (18) During the conduction of the study, the HHD was a
new measure implemented in the data registries. Potentially, this may have resulted
in the low amount of provided data, which was also mentioned in the focus groups.
Participant therefore suggested that the implementation of process measures is
needed to stimulate routine data collection as a first step in quality improvement.
When comparing outcomes, the participants were interested in the background
information of patients with COPD, such as smoking status, exacerbations, and body
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weight, for better interpretation of the differences in, for example, the change or end
scores. When using these outcomes as a learning tool, the education of physical
therapists is needed to gain knowledge about the interpretation of the outcomes.
Furthermore, to enhance the comparability between practices, participants
suggested to include only outcomes of patients that were treated for ≥3 months.
Including the percentage of a predicted value
Absolute outcomes were used to calculate the end and change scores for the
6MWT and HHD. The participants suggested that outcomes should be presented
as percentages of predicted values based on reference data from the healthy
population.(37, 38) These normative values are based on previous research and
can be calculated according to gender, age, and body weight.
Selection of the core set
After discussing the outcomes, all (100%) of the physical therapists in each focus
group preferred the inclusion of seven quality indicators in the core set: three
process indicators for the routine measurement of the 6MWT, CCQ, and HHD; three
outcome indicators using the pre- to post-treatment change in the 6MWT, CCQ, HHD
scores; and a combined process indicator to monitor the baseline measurement of
three measures (6MWT, CCQ, and an accelerometer (steps per day)) and patient
characteristics (age, gender, body weight, and number of exacerbations in the past
year) to allocate patients into subgroups based on the profiling system of the Dutch
model.(36) The final core set of seven quality indicators is shown in Table 5. Figures
1a (6MWT) 1b(CCQ) 1c(HHD) presents the proportion of patients with pre- and posttreatment and 2a (6MWT), 2b (CCQ) and 2c (HHD) presents the caterpillar plots of
the quality indicators in the final core set.
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Table 5 Selected core set of quality indicators accepted by stakeholders based on the
perceived added value as quality improvement tools
Type of
indicator

Quality indicator description

Overall mean/ Range*
Percentage*

Physical capacity measured with the 6MWT
Process

The proportion of patients with COPD who underwent
physical therapy treatment and who completed the
6MWT pre- and post-treatment to evaluate physical
capacity

60.7%

26.1–
88.8%

Outcome

The mean change score ± 95% CI of patients with
COPD who underwent physical therapy treatment and
pre- and post-treatment measurement with the 6MWT
to evaluate physical capacity

2.8 meters

–5.4 –
13.4

Health-related quality of life measured with the CCQ
Process

The proportion of patients with COPD who underwent
physical therapy treatment and who completed the
CCQ pre- and post-treatment to evaluate aspects of
health-related quality of life

62.6%

14.8–
88.7%

Outcome

The mean change score ± 95% CI of patients with
COPD who underwent physical therapy treatment and
pre- and post-treatment measurement with the CCQ
to evaluate health-related quality of life

–0.1

0.3 –
–0.6

5

Quadriceps strength measured with the HDD
Process

The proportion of patients with COPD who underwent
physical therapy treatment and who completed the
HHD pre- and post-treatment to evaluate quadriceps
strength

31.4%

5.9–
87.5%

Outcome

The mean change score ± 95% CI of patients with
COPD who underwent physical therapy treatment and
pre- and post-treatment measurement with the HHD
to evaluate quadriceps strength

7.5 Nm

2.7–
13.1

Baseline measures for the 6MWT, CCQ, accelerometer, and patient characteristics that
can be used in a profiling system to stratify patients into subgroups for care**
Process

The proportion of patients with COPD who underwent
physical therapy treatment and who completed
the baseline measurements for the 6MWT, CCQ,
accelerometer, gender, age, body weight, and
number of exacerbations in the past year

2.4%

6MWT: Six-Minute Walk Test; CCQ: Clinical COPD Questionnaire; GPE-DV: Global Perceived
Effect - Dutch Version; HHD: hand-held dynamometer; MRC: Medical Research Council
dyspnea scale; MCID: minimal clinical important difference; CI: confidence intervals. Only
outcomes of patients that were included that were treated for ≥3 months
* The overall mean/percentage and range are the outcomes of the physical therapy practices
that provided ≥10 cases, used for describing and selecting the quality indicators for the core set
** Baseline measures and patient characteristics selected to allocate patients into subgroups
based on the Dutch model for exercise-based care in primary care (36)
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Process indicator 6MWT

Process indicator CCQ*

Process indicator HHD*

Figure 1: Visual representation of process quality indicators on practice level
The proportion of patients with COPD who underwent physical therapy treatment in which a pre
and/or post the measure was provided
*
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Change score 6MWT*

Change score CCQ*

5

Change score HHD*

Figure 2: Visual representation outcome quality indicators on practice level
The mean change score with 95% CI of patients with COPD between pre- and post-physical
therapy treatment
*
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DISCUSSION
The major finding in this study is that all participants in the focus groups accepted
the quality indicators as a quality improvement tool based on their perceived added
value, and selected a core set of seven outcome-based quality indicators for patients
with COPD. The final core set includes a process and outcome indicator for three
outcomes: physical capacity measured with the 6MWT, health-related quality of
life measured with the CCQ, and quadriceps strength measured with the HHD. A
combined process indicator was included to monitor the baseline measurement of
three measures used to allocate patients into subgroups based on the Dutch model
profiling system.(36) To our knowledge, this is the first study to develop a core set of
outcome-based quality indicators including a practice test for patients with COPD
in physical therapy primary care practice. With the use of the core set, it is possible
to compare standardized outcomes for patients between practices.
Several studies have developed quality indicators for COPD care,(39-44) but most
sets were developed for the evaluation of processes or structures of care, e.g.,
monitoring the proportion of patients for whom smoking status was recorded or the
availability of exercise equipment.(39, 41-44) These studies differed in their care
focus areas, which were hospitalized care, end-of life care, transitional care after
hospitalization, pulmonary rehabilitation, vulnerable elders, or primary care in general.
(39-44) None of these publications performed a practice test. In one indicator set,
developed for pulmonary rehabilitation, some similar domains (physical capacity,
strength, and health-related quality of life) and measures (6MWT) were described.
(43) The selection of change scores in the core set and the use of caterpillar plots
is in line with other research describing the development of quality indicators based
on PROMs. (2, 5, 29) (2, 5, 29) A difference is that in the current study we focused in
specific on development quality indicators based on outcomes of care, while other
studies are more focused on evaluating processes of care. (7, 45-49) None of these
studies aimed to develop a core set of outcome-based quality indicators to be used
as quality improvement tools for healthcare providers, however. Quality indicators
can also be developed for pay-for-performance initiatives, policy reports, insight into
practice variation/delivered care, or the identification of differences in delivered care.
Despite the fact that our core set was developed in a Dutch environment, physical
therapists in other countries could potentially use the indicator set in their daily
practice. Nonetheless, the context of each country needs to be taken into account,
specifically cultural or clinical practice differences between countries, such as
differing guidelines or educational levels of physical therapists.(50)
A strength of the current study is that we used a standard set of outcome domains
and associated measures. The standard set was explicitly developed for patients
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with COPD being treated in primary care physical therapy practices, which was
designed to be used as a basis for the further development of quality indicators.(4)
The standard set is based on recommendations in guidelines and the supporting
literature, and was selected in a RAND/UCLA Delphi procedure, which is one of the
most common methods for the development of quality indicators.(11, 51)
Another strength of our study is that we collected real-world data to perform a practice
test prior to the selection of the core set, which was judged as an essential step in
evaluating the validity, reliability, and feasibility of the indicators.(9) The interpretation
of the practice test was discussed with end-users and guideline developers in focus
groups. Including stakeholders in the development process is an important step
for the successful implementation of quality indicators.(51) In the current study, we
explicitly focused on the development of an indicator set for learning and quality
improvement purposes for physical therapists. When quality indicators are designed
for other purposes, such as a support tool for patients to choose providers, future
research should also include other stakeholders (i.e., patients, policy makers, and
health insurers) for the evaluation of their usefulness in daily practice.
A limitation of our study is that in multi-level analyses, a general rule of the thumb for the
calculation of outcomes is the 30/30 rule (i.e., 30 physical therapy practices including a
minimum of 30 patients each), allowing a valid comparison of indicator scores between
practices.(20, 21) We did not use this rule of thumb as the threshold for estimating the
case-mix adjusted scores for each quality indicator. The routine collection of clinical data
by Dutch physical therapists treating patients with COPD is still in its infancy; therefore,
we concluded that the 30/30 rule would not have been achievable in our study. Here,
the collected data was only used as supporting tool for the selection of the core set,
so we decided to include physical therapy practices that had ≥10 patients with COPD.
It is important to note that many practices did not reach the threshold of providing
measurements for ≥10 patients with COPD. When the process indicators, as presented in
Table 5, were based on all participating practices, the proportion of repeated measures
was 39% for the 6MWT, 52% for the CCQ, and 5% for the HHD. In our view, future
implementation strategies must be conducted to improve the amount of data provided; for
example, by giving feedback to practices with process indicators as presented in Table 5.
Furthermore, due to the amount of data provided, we chose to compare the outcomes
between physical therapy practices and not between physical therapists. When the amount
of available data increases, the opportunity to compare outcomes between physical
therapists, both between and within practices, will arise. When sufficient data within practices
is provided, physical therapists are able to learn from their own outcomes in comparison
with peers who are employed in the same practice. We expect that, when comparing
outcomes between physical therapists, the variability will be larger than between practices.
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Another limitation is that we were not able to collect data that allowed us to allocate
patients into subgroups based on their burden of disease, physical activity, and
physical capacity.(4) Hypothetically, the comparability and discriminability of the
quality indicators would increase when allocating patients into subgroups. The
participants of the focus groups underlined this hypothesis and suggested the
inclusion of the Dutch profiling system for patients with COPD in the core set;(36)
however, the Dutch profiling system had not yet been developed at the start of
the data collection for this study. Future research could evaluate the core set for
each subgroup to compare more homogeneous patient groups on their baseline
characteristics. Another aspect to increase the comparability is to include more
patient characteristics for case-mix adjustment. As suggested by patients with COPD
and physical therapists, potential relevant case-mix variables are, for example,
smoking history, comorbidities and number of exacerbations.(4)

Implications for practice

Outcome-based quality indicators based on real-world data, as provided in this study,
can be used as a learning tool by comparing the collected patient outcomes between
physical therapists or practices. This can, for example, be accomplished by discussing
outcomes in peer assessment meetings of physical therapists to improve the quality of
care. In such meetings, physical therapists critically appraise their peers’ performance
and give them constructive feedback. (52-54) In our opinion, Dutch physical therapists
treating patients with COPD should first focus on expanding the amount of data
collected. Giving feedback information can help to stimulate physical therapy practices
to increase data collection. When sufficient data is provided and the comparison of
outcomes in patient subgroups is established, the usability of the core set will increase.
Future research should focus on the development of methods to improve the use of
outcomes between peers and to set up specific actions to improve the quality of care.

Conclusion

This is the first study to describe and select a core set of seven outcome-based
quality indicators for patients with COPD treated in primary care physical therapy
practice. This core set includes process and outcome indicators related to measuring
physical capacity, health-related quality of life, and quadriceps strength, and a
process measure for profiling patients within subgroups. To further evaluate the
core outcome set, future research should explore different strategies to promote
data collection, including providing feedback of the outcomes to physical therapists.
Acknowledgments: We acknowledge our research members Juliette Cruijsberg
and Janine Liefers; senior researcher Harald Miedema; senior physical therapists
Cor Zagers and Leendert Tissink; and all the physical therapists who participated
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ABSTRACT
Rationale: The quality of physiotherapy care for patients with chronic obstructive
pulmonary disease (COPD) can be improved by comparing outcomes of care in practice.
Aim: To evaluate the experiences of physiotherapists implementing a standard set
of measurement instruments to measure outcomes and improve the quality of care
for patients with COPD.
Methods: This sequential explanatory mixed methods study was performed in two
parts. In the quantitative part, a survey of 199 physiotherapists was conducted to
evaluate their attitudes and knowledge, as well as the influence of contextual factors
(i.e., practice policy and support from colleagues), in the implementation of the
standard measurement set. In the qualitative part, 11 physiotherapists participated
in individual interviews to elucidate their experiences using a thematical framework.
Results: The survey showed that, on average, 68.4% of the physiotherapists
reported having a positive attitude about using the standard set, 85.0% felt they
had sufficient knowledge of the measurement instruments, and 84.7% felt supported
by practice policy and colleagues. In total, 80.3% of physiotherapists thought the
standard set had added value in clinical practice, and 90.3% indicated that the
measurement instruments can be valuable for evaluating treatment outcomes.
The physiotherapists mentioned several barriers, such as lack of time and the
unavailability of the entire standard set of measurement instruments in their practice.
Moreover, the physiotherapists indicated that the measurement instruments have
added value in providing transparency to policymakers through the anonymized
publication of outcomes.
Conclusion: Physiotherapists support the use of the standard set of measurement
instruments to improve the quality of physiotherapy treatment for patients with COPD.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a serious public health problem.
This progressive disease affects the lungs, causing dyspnoea with exertion in
particular, which has a negative effect on quality of life (1). Physiotherapy improves
the quality of life of patients with COPD by increasing the physical capacity and
decreasing breathlessness (2); thus, high-quality physiotherapy care for these
patients is of high importance for achieving optimal treatment results. In recent
years, routinely collected real-world data from electronic health records have become
available from national data registries in the Netherlands. These data offer the
opportunity to use patient outcomes in the interaction between the physiotherapist
and the patient (e.g., in goal setting and shared decision-making), and to improve the
quality of care by learning from aggregated outcomes within and between practices
(3-5). Furthermore, routinely collected data may be used for external transparency,
such as public reporting or pay-for-performance initiatives (6). It is important that
valid outcomes and measurement instruments are selected, tested for their use in
quality improvement, and validated by end users (7, 8).
Previous research investigated the barriers to and facilitators of physiotherapists
using measurement instruments, revealing that they were not being routinely used
(9-12). It was found that, although physiotherapists had a positive attitude towards the
use of measurement instruments, they were not always sure which should be used
for which patient. They indicated that a standard set of measurement instruments is
needed, including instructions for their use and interpretation (7). The present lack
of standardization in outcome measurements has meant that physiotherapy care
approaches cannot be properly compared and evaluated (9).
A standard set of measurement instruments for Dutch physiotherapist practice,
including patient-reported outcome measures (PROMs) and physical performance
tests, was developed for patients with COPD and registered on the COMET website
(13, 14). Physiotherapists can use this set for diagnostic purposes, goalsetting,
and evaluating the outcomes of physiotherapy treatments for patients with COPD;
however, it is unclear whether this standard set overcomes the described barriers
for the successful implementation of routine data collection and the use of outcomes
data to stimulate quality improvement.
Thus, the objectives of this study were 1) to evaluate the implementation of the set
of measurement instruments for patients with COPD undergoing physiotherapy, and
2) to explore the perceptions of physiotherapists regarding the use of the set for
goalsetting, quality improvement, and external transparency.
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METHODS
Study design

A mixed methods approach with an explanatory sequential design was used by
means of a survey and interviews with Dutch primary care physiotherapists. The
standard set of measurement instruments was developed in a previous study (13),
and included measures of the process and outcomes of physiotherapy care. Details
of the set are available in Supplementary File 1. The set was implemented in a twoyear time frame (January 2018 to December 2019) in 156 primary care practices,
involving 295 physiotherapists (15). Twice a year, the participating practices received
a report comparing their own collected data with benchmark data, presented in
caterpillars plots (15).
The present study included two phases (see Figure 1). During the first phase,
quantitative data from a survey of physiotherapists were analysed to evaluate their
attitudes, knowledge, and the influence of contextual factors (i.e., practice policy
and support from colleagues) in the use of the standard set for improving the
physiotherapy treatments for patients with COPD. In the second phase, in-depth
interviews were held with physiotherapists to gain a better understanding of their
experiences of implementing the standard set of measurement instruments. The
survey was executed from April–June 2018, while the interviews were conducted in
March–June 2020.
The study protocol was approved by the Medical Ethical Committee of Radboud
university medical centre (registration #2019-5455). The informed consent of each
participant was obtained.
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Phase
Phase

Quantitative data
collection (Phase 1)

Quantitative data
analysis

Develop interview
guide;
Purposeful sampling

Qualitative data
collection (Phase 2)

Qualitative data
analysis

Merging and
interpreting results

Product
Product

Procedure
Procedure

• Longitudinal survey

• Numeric data

• Data screening

• Descriptive statistics, missing data

• Frequencies, averages
• SPSS software

• Descriptive statistics

• Developing interview
guide/questions
• Sampling:
- Individual interviews (n=11)

• Interview guide

• Individual in-depth interviews

• Textual data (interview transcripts,
documents)

• Coding and content analysis
(Flottorp et al., 2013)

• Main categories and subcategories

• Interpretation and explanation of
the quantitative and qualitative
results

• Discussion
• Implications
• Future research

• Cases

6

Figure 1 Diagram of the study. A sequential explanatory mixed method design.

Phase 1: Survey
Data collection
All physiotherapists who participated in the previous implementation study were
invited to participate. A survey was sent via LimeSurvey version 2.06, with a total of
three reminders. The survey was based on the previously developed ‘PROM use
self-assessment questionnaire’ (3). The questions were allocated into three domains:
attitude, knowledge, and context (3). The questionnaire asked for the (demographic)
characteristics of each participant, their perceptions of the implementation of the
standard set, their personal experience with the standard set, and the policy of their
practice regarding the standard set. All questions were scored on a five-point Likert
scale (1 = totally disagree, 5 = totally agree). Some minor changes were made to
the original questionnaire because the current study used a specific standard set
of measurement instruments instead of the general PROMs explored in the original
article; for example, ‘I know where to find PROMs’ was changed to ‘I know where to
find the measurement instruments.’
Data analysis
Mean scores and standard deviations (SD) were calculated for each question and for
the three domains. Descriptive statistics were calculated to describe the percentage
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of physiotherapists who agreed on the questions provided. A score of 4 (agree) or 5
(totally agree) on a question was interpreted as agreed .SPSS version 25 was used
for all calculations.

Phase 2: Interview study

The protocol for the interviews was based on the results of the survey. The questions
were designed to identify the factors that potentially facilitate or hinder the use of
the measurement instruments. Physiotherapists who had completed the survey in
the first part of the study were eligible to participate in the interviews once their
consent had been obtained. The physiotherapists were purposefully selected based
on their demographic characteristics collected in the survey, including age, gender,
working hours, and geographic location across the Netherlands. Data saturation was
expected to be reached after 10–15 interviews. The COREQ checklist (16) was used
as guidance for conducting all aspects of the qualitative research.
Data collection
Semi-structured in-depth interviews were pilot tested and conducted via video
connection and audio recorded by one researcher (JZ). The interviews began with some
general open-ended questions, after which the physiotherapists were asked about their
experiences with the use of measurement instruments. Finally, the physiotherapists
were asked about their perspectives on the potential use of the data for quality
improvement and transparency (see Supplementary File 2 for the interview guide).
Data analysis
The interviews were transcribed verbatim. The transcripts were entered into Atlas.
ti, a program used for analysing qualitative data, assigning codes, and allocating
the codes into categories. We used a directed approach to content analysis
[17]. We inductively coded the transcripts and then used an existing theoretical
framework to guide higher-order clustering. Specifically, two researchers (JZ and AV)
independently coded two transcripts and discussed the codes to reach a consensus.
The remaining transcripts were coded by one researcher (JZ) and checked by another
researcher (AV). During this process, new codes were added when needed after
discussions between both researchers (JZ and AV). Based on their similarities, the
codes were allocated into categories (by JZ and AV). Then we used the theoretical
framework of Flottorp et al 2013[18] to cluster the codes to major categories and
the seven domains of Flottorp: Guideline factors; Individual health professional
factors; Patient factors; Professional interactions; Incentives and resources; Capacity
for organizational change; and Social, political and legal factors. The theoretical
framework of Flottorp facilitates the evaluation and reporting of tailored interventions.
The clustering of the categories to the domains was discussed during meetings with
all research members (JZ, AV, SvD, and PvdW) to reach a consensus. The research
team (JZ, AV, SvD, and PvdW) also held several meetings throughout data collection
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to discuss and interpret the preliminary findings, to make potential amendments
to the interview guide, and to identify whether data saturation had been reached.
Trustworthiness
Both the quantitative and qualitative parts of this study are related to the validity of a
mixed method design. A large sample size was used for the survey to minimize bias
and possible validity threats. Interviews were held until data saturation was reached.
The participants had no personal relationship with the researchers. The interview
data were analysed by both JZ (a master’s student) and AV (a physiotherapist and
PhD student) to strengthen trustworthiness. On several occasions during the study,
all research members (JZ, AV, PvdW (a physiotherapist and professor of allied health
sciences), and SvD (a physiotherapist and senior researcher)) discussed the codes,
categories, and domains to reach consensus about the findings from the interviews.
The research members were trained in (and most had experience in) conducting
qualitative research (AV, SvD, HK (a physiotherapist and senior researcher),
and PvdW). Reliability and validity were established using the four components
outlined by Guba and Lincoln (1981): credibility, transferability, dependability, and
confirmability (19). The identities of the physiotherapists were considered confidential;
therefore, the answers given by the physiotherapists during the interviews and in the
survey were processed anonymously. Meaning that the transcripts of interviews in the
current study cannot be linked to identities of participants by removing all identifiable
information of the participants.

RESULTS
Survey

Of the 295 physiotherapists who participated in the implementation study, a total
of 199 completed the survey (response rate: 67.4%). The mean age was 42.1 years
(SD 12.0), and 92 participants were male (46.2%). The participating physiotherapists
comprised a representative sample in terms of age and gender when compared with
the national reference data (20). The mean number of hours worked per week among
the male participants was 37.3 hours (SD 6.7 hours), whereas the mean working
hours per week among the female participants was 28.4 hours (SD 6.1 hours). See
Table 1 for full details.
Table 1 Characteristics of the physiotherapists participating in the survey.
N

Age in years (SD)

Working hours per week (SD)

All participants

199

42.1 (12.0)

32.5 (7.7)

Male (%)

92 (46%)

43.6 (13.0)

37.3 (6.7)

Female (%)

107 (54%)

40.8 (10.9)

28.4 (6.1)

SD: standard deviation.
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The results of the survey showed that the majority of respondents had positive
opinions of the use of the measurement instruments and the implementation of the
standard set. Table 2 provides a complete overview of the results of the survey per
item and per category. Some items might have a slightly different response rate
as not all participants answered all questions. Table 2 shows that 68.4% of the
physiotherapists (in total) agreed with items related to having a positive attitude
(mean score 3.88), 85% (in total) agreed with the items related to having sufficient
knowledge (mean score 4.06), and a total of 84.7% agreed with the items related to
context (mean score 4.16). This indicates that the highest gains in the implementation
of the set of measurement instruments in clinical practice could be made by changing
the attitude of the physiotherapists regarding the use of the standard set in daily
practice. Of the physiotherapists who completed the survey, 91.7% agreed that
the measurement instruments are useful in the evaluation of the treatment; 23.8%
agreed that they would like to use the measurement instruments more often in clinical
practice.
Table 2 Results of the survey on attitude, knowledge, and context.
% (in total) Mean (SD)
who agree‡

Min–max§

Attitude

68.4

3.88 (0.86)

1–5

Using the measurement instruments helps me
formulate a physiotherapeutic diagnosis

69.4

3.74 (0.86)

1–5

The measurement instruments are useful in the
evaluation of the treatment

91.7

4.18 (0.69)

1–5

The measurement instruments have a positive
influence on the quality of physiotherapy healthcare

74.1

3.83 (0.83)

1–5

It is important to register patient experiences
objectively with the measurement instruments

87.6

4.07 (0.96)

1–5

Using the measurement instruments in clinical
practice does takes too much time†

51.7

4.60 (1.00)

1–5

I would like to use the measurement instruments
more often in clinical practice

23.8

2.82 (0.96)

1–5

I have experienced the added value of the
measurement instruments in clinical practice

80.8

3.96 (0.72)

1–5

Knowledge

85.0

4.06 (0.72)

1–5

I know where to find the measurement instruments

93.3

4.31 (0.76)

1–5

I am capable of using the measurement instruments
with my patients

93.7

4.31 (0.71)

1–5

I am able to interpret the results of the measurement
instruments

91.7

4.19 (0.69)

1–5

Using the measurement instruments does not affect
my professional authority to make my own decisions

79.3

3.84 (0.79)

1–5

All patient needs can be registered in the
measurement instruments

50.2

3.40 (0.77)

1–5
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Table 2 Continued
% (in total) Mean (SD)
who agree‡

Min–max§

I am able to use the measurement instruments within
physiotherapeutic methodical action

93.8

4.17 (0.62)

1–5

I use the measurement instruments in daily practice

93.3

4.26 (0.68)

1–5

Context

84.7

4.16 (0.74)

1–5

The use of the set measurement instruments fits with
how I am used to working

71.0

3.70 (0.74)

2–5

The measurement instruments are available in my
practice

92.4

4.41 (0.67)

1–5

In our practice, we have made arrangements for how
to use the measurement instruments

84.4

4.09 (0.85)

1–5

My supervisor(s) supports the employees in the use
of measurement instruments

84.3

4.41 (0.78)

1–5

My supervisor(s) use the measurement instruments in
clinical practice themselves

86.0

4.10 (0.78)

1–5

My supervisor(s) requires employees to report
digitally using the measurement instruments

88.6

4.20 (0.79)

1–5

My colleagues also use the measurement instruments
in clinical practice

83.2

4.25 (0.63)

1–5

In our practice, the use of measurement instruments
fits well in the way of working

88.0

4.15 (0.73)

1–5

6

† Since all items should have the same scoring procedure, this item was recoded positively.
‡ Score of 5 (totally agree) or 4 (agree).
§Scored on a five-point Likert scale 1 = totally disagree, 5 = totally agree

Interviews

In total, 11 interviews were held. After discussing the preliminary results of 10
interviews, the researchers concluded that one more interview was needed to be
certain that data saturation was reached. The interviews took between 30 and 70
minutes. Six of the interview participants were male (54.5%) with a mean age of 39.5
years, while the females (45.5%) had a mean age of 37.6 years. An overview of the
characteristics of the participants is outlined in Supplementary File 3.
After analysing the data from the interviews, the codes were clustered into eight
major categories: 1) Applicability and time frame of assessments of the measurement
instruments in the standard set; 2) Knowledge and skills of physiotherapists; 3)
Acceptance (including attitudes) of physiotherapists; 4) Patient motivation and
behaviour; 5) Quality improvement; 6) Information system of the practice; 7)
Availability of resources in the practice; 8) Transparency. These major categories
were allocated to the seven generic domains identified by Flottorp et al. (21) (see
Table 3). The categories are described in detail in the following paragraph.
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Table 3 Categorization of the generic and specific domains, major categories, and codes.
Generic domains
according to
Flottorp et al. (21)

Major categories

Codes

Guideline factors

1) Applicability and time
frame of assessments
of the measurement
instruments in the
standard set

Goals of using the measurement instruments
Barriers to using the measurement instruments
Facilitators of using the measurement
instruments
Presented information for using the
standard set is sufficient

Individual health
professional factors

Patient factors

2) Knowledge and skills
of physiotherapists

Different experiences of using the
measurement instruments related to
additional COPD training

3) Acceptance
(including attitudes) of
physiotherapists

Different experiences of using the
measurement instruments related to age

4) Patient motivation and
behaviour

Resistance to frequent measuring

Mixed perspectives on different ways to use
the data of the measurement instruments
Interest in own results
Participating in filling in questionnaires
Enthusiasm towards using an
accelerometer
Barriers to using the accelerometer

Professional
interactions

5) Quality improvement

Barriers to quality improvement
Facilitators of quality improvement
Barriers of having a small practice and little
capacity
Feedback on the measurement instruments
results is valued

Incentives and
resources

6) Information system of
the practice

Barriers to the implementation
Facilitators of the implementation
Software problems
Software facilitators

7) Availability of resources Lack of space to complete the 6MWT
in the practice
Microfet™ is expensive to purchase
Shortage of accelerometers
Capacity for
organizational
change

6) Information system of
the practice

Barriers to the implementation
Facilitators of the implementation
Software problems
Software facilitators

7) Availability of resources Lack of space to complete the 6MWT
in the practice
Microfet™ is expensive to purchase
Shortage of accelerometers
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Table 3 Continued
Generic domains
according to
Flottorp et al. (21)

Major categories

Topics

Social, political,
and legal factors

8) Transparency

Positive perspectives towards making the
anonymized standard set data transparent
for policymakers
Negative perspectives towards making
the standard set data transparent at an
individual level

6MWT: six-minute walk test; COPD: chronic obstructive pulmonary disease.

1) Applicability and time frame of assessments of the measurement instruments in the standard set

Generally, the physiotherapists stated that the use of the measurement instruments in
the standard set was feasible because they are sufficient to provide insight into the
effect of the treatment without taking too much time to complete. The physiotherapists
also indicated that the standard set was able to measure what is necessary to be
able to evaluate and reorganize future treatment sessions based on the outcome,
which is one of the goals of the use of the standard set:
“It [the standard set] guides your therapy and treatment plan and that of course
has the effect that you have a better treatment plan for the patient and hopefully
a better result” [I.09].
Despite the generally positive experience with the standard set, barriers were also
identified for specific measurements. According to some physiotherapists, the
Microfet™ was unreliable because it depends on the way in which it is used, as well
as being affected by the experience of the physiotherapist:
“With the Microfet™, there is a difference in testing. There is too much of a
difference in the outcomes between individuals [physiotherapists]. It is just very
‘sensitive’ to the way in which it is used” [I.10].
In general, the participants agreed that an accelerometer provides valuable insights
into the general activity of the patient; however, some physiotherapists stated that the
accelerometer is not accurate in estimating the number of steps per day:
“I always have doubts about the accuracy of the accelerometer, but it does give
an indication […] Some patients still score very few steps, which gives me a good
insight that I should speak to them to see how I can encourage them to move
more. Otherwise, you would have no insight in that area” [I.06].
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It was indicated in the instructions for the standard set that measurements should be
conducted every three months; however, the physiotherapists stated that this was
not always possible due to a lack of time or the status of the patient.
“[…] and sometimes patients have a bad day the day you were planning to
measure the performance measures from the standard set, at those moments
they are absolutely not motivated. Then it is difficult for me to tell them that we
still need to perform the measures” [I.9]
During the interviews, variation was observed in the frequency at which the
physiotherapists used the standard set; while some physiotherapists repeated the
measurements on schedule, other physiotherapists reported using the measurement
instruments every six months. In general, however, the standard set was found to
be very useful. The participants commented that the standard set ensures that they
measure consciously:
“Yes, I still use the standard set. With the standard set I learned to structurally
measure outcomes. When it is really busy at work, and you think that you do
not have time, then the standard set motivates me to measure the repeated
measurement.” [I.10]
Generally, the physiotherapists thought that the information provided before and
during the project was useful and easy to apply. The participants commented that
the protocol was simple to implement and follow.
Barriers associated with the instructions were also mentioned during the interviews,
however. Some physiotherapists indicated that when specific measurement
instruments are not available (e.g., the Microfet™) or cannot be performed exactly
according to the instructions (e.g., no ten-metre space available for the 6MWT),
alternative measurement instruments or instructions should be given. Moreover,
according to the physiotherapists, the fact that some measurement instruments are
optional should be made clearer in the information provided for the standard set:
“I understood that [some instruments are optional], but colleagues of mine asked:
‘we should also take that test, right?’ ‘Well, that is not necessary with this client
because that is not a goal. His strength is already good, so you don’t need to
test that further’. It was in the text [information for the standard set], but maybe
mention it more often in several places or something” [I.01].

2) Knowledge and skills of physiotherapists

The interviews revealed that physiotherapists who had not received additional COPDspecific training had less of a positive experience with the use of the standard
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set of measurement instruments because they lacked the underlying knowledge of
these procedures. According to the participants, however, skills are related to the
experience of the physiotherapists. The participants also stated that specialized
physiotherapists should continuously develop their knowledge by undertaking
additional training to keep themselves more alert about their clinical process:
“I always find that when I have completed a COPD training course, I am more
up-to-date and alert. But I think that applies to everyone” [I.07].

3) Acceptance (including attitudes) of physiotherapists

The participants indicated that the younger generation of physiotherapists are trained
in using measurement instruments and reporting the data, and therefore have more
positive experiences of using them than the older generation. The critical attitudes of
older physiotherapists were noted as a barrier for using measurement instruments,
as this group is less familiar with them. The physiotherapists indicated that the use of
measurement instruments comes with too much reporting, which is time consuming:
“I know a lot of colleagues in my age group who think that it is all nonsense
[the use of measurement instruments] and do not want to explore the use of
measurement instruments and start working with them. And yes, that is a pity” [I.04].

4) Patient motivation and behaviour

The physiotherapists mentioned that the motivation of the patient is built on providing
sufficient information about the importance of using measurement instruments.
The participants indicated that some patients were not motivated to complete the
measurements every three months because they are not used to routine testing;
however, most of the patients were interested in their results and were therefore more
motivated to complete the standard set of measurements:
“What is striking is that the patients also like to evaluate the results every three
to four months, to do all the tests and measurements. They are also interested to
see how they are doing, not only in the function of their lung” [I.06].
The physiotherapists mentioned that the limited number of questionnaires included
in the standard set meant the patients had no problems completing them. The ability
to complete the questionnaires online also motivated the patients because it takes
less time. The use of instruments that allow patients to track their activity made them
more keen to complete the measurements and tests. According to the participants,
this was because a goal (amount of steps) was given to the patients:
“I do see, when the patients get such a goal, that they like it. They say things like:
‘oh, I’ve taken 5000 steps, let’s try to set 5500 or so this week’” [I.02].
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5) Quality improvement

Both barriers and facilitators were mentioned for using aggregated outcomes for
quality improvement purposes by comparing outcomes between physiotherapists.
Although this goal is valued, the physiotherapists experience the use of the data as
confrontational because the scores are compared between physiotherapists, and
some have higher scores than others:
“It is very confrontational for the treating physiotherapists and they defend
themselves. I myself also tend to do it, because you sometimes feel more or
less attacked. It shouldn’t be like that; it has to be for learning, it has to be for
improvement” [I.07].
The physiotherapists indicated that the results of the measurement instruments
should be case-mix corrected for the burden of COPD, because this condition
explains the results to a large extent. This will facilitate the use of the data for quality
improvement:
“If, for example, one physiotherapist treats more patients in classes A and B
[burden of disease] and the other more from C and D, what do these data say
then?” [I.12].
The physiotherapists stated that the use of data for quality improvement initiatives
also depends on the size and capacity of the practice. Most small practices employ
less specialized physiotherapists, who therefore receive less feedback from other
physiotherapists with the same specialism and have fewer colleagues with whom
to compare their data. The participants who were the only COPD-specialized
physiotherapist of their practice indicated that they were curious about their own
outcomes and willing to compare outcomes with colleagues:
“We can use the graphs to see whether there is a difference [between the scores
of physiotherapists], and then we can explore where that difference comes from.
I believe in that way we can learn from each other” [I.09].
To facilitate the use of the data from the measurement instruments for quality
improvement, it is useful for the physiotherapists to be able to record specific factors,
such as changes in medication or hospitalization. In that way, the cause of the possible
variation between physiotherapists within a practice could be identified more easily.
The visual feedback of the results of the standard set in caterpillar plots was highly
valued by the participants, who felt they could easily use the data to compare their
results with those of other physiotherapists.
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Moreover, the physiotherapists enthusiastically indicated that they want to use the
data in their practice to improve their quality. As the data would be anonymously
provided, they indicated that practices must be able to contact other practices with
better scores to be able to learn how to improve their own quality without violating
the privacy of other practices.
A major barrier for using the feedback of the results is that some physiotherapists
received feedback with less data than they had sent. The physiotherapists indicated
that they would therefore have appreciated receiving more feedback then twice a year
a feedback report comparing their own collected data with benchmark data report.
For example, the appreciated to be informed when their data has been received:
“These data would be nice to present between the feedback moments. You [the
person who receives the data] could ask after six months or a year: ‘we now have
received this number of measurements. Is this in line with the number of patients
you treat and for whom you have taken the measurements?’ If it is not correct,
then you can try to find the reason behind it” [I.06].

6) Information system of the practice

Most physiotherapists indicated that they did not experience problems with the way
the standard set was implemented, nor with the software they were using:
“A protocol for the standard set was just assigned, right? So, we could actually
just implement that” [I.09].
Other physiotherapists mentioned several missed opportunities concerning the
implementation of the protocol of the standard set and the software; for example,
some participants indicated that their practice found it difficult to correctly implement
the standard set at the beginning of the study. Most of the physiotherapists mentioned
that this was due to the way their practice leader or colleague had informed them
about how to find the standard set in their electronic health record:
“We were not informed correctly, as that colleague [who informed the others
about the standard set] actually started that trajectory before fully implementing
the standard set in our system. They just told us what the intention was and how
we should start with it” [I.05].

7) Availability of resources in the practice

Most participants commented that all measurement instruments, and the resources
required to properly use them, were available; however, a few participants stated
that some measurement instruments were not available in their practice. This was

131

6

Chapter 6

mainly true for the Microfet™, a tool to measure muscle strength, as this instrument
is expensive to purchase:
“So the hand-held dynamometer, we don’t have that in our practice. As an
investment it is quite expensive. So, eventually we never decided to buy the
Microfet™” [I.08]
Also, some of the participants mentioned that some practices do not have enough
space to optimally use some of the measurement instruments. This specifically holds
true for the six-minute walk test (6MWT), for which it is advised that the patients walk
ten metres back and forth in a straight line, but this is not possible in every practice.

8) Transparency

Another aim of the project was to make the anonymous results of the measurement
instruments transparent for stakeholders and eventually to make the data totally
transparent on physiotherapist or practice level. All physiotherapists indicated that
the transparency of the data is an important factor for improving the quality of care;
however, the participants indicated that the data collection should be optimized
before it is used for external transparency purposes. All physiotherapists stated
that it is important to perform a case-mix correction for the burden of COPD.
Furthermore, the physiotherapists indicated that it is important to harmonize the use
of the measurement instruments:
“I think it is good to compare between different practices, but it is not enough
with the measurements we use now because, for example, the six-minute walk
test can be measured in many different ways” [I.09].
Most of the physiotherapists indicated having no problem with the data being
accessible in an anonymous form for policymakers when it is case-mix corrected,
as mentioned above:
“I think that the more information we can provide to policymakers, the better the
directives they write” [I.06].
The physiotherapists mentioned that making the data of the measurement
instruments totally transparent on an individual level is important, yet they expressed
some concerns related to potential gaming because they fear the negative
(financial) consequences. A third party would therefore be needed to perform the
measurements, according to some participants. Another barrier mentioned was that
the physiotherapists think that both patients and health insurers might misinterpret
the results:
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“It is always difficult to know how another party would interpret such data. You
may want to be transparent because it is important to you, but I am not sure that
the patient who reads it can interpret it correctly” [I.10].

DISCUSSION
The results of our study show that the participating physiotherapists in the survey
had a positive attitude towards, felt knowledgeable about, and were supported
by practice policy and colleagues in the use of a standard set of measurement
instruments with patients with COPD. The qualitative analysis resulted in experiences
of physiotherapists with implementing the standard set of measurement instruments
into eight defined categories. Although some barriers were mentioned, the
physiotherapists during the interviews valued using the measurement instruments on
patient-level for the evaluation of physiotherapy treatments, as well as on aggregatedlevel for quality improvement purposes. Moreover, the physiotherapists indicated
that the measurement instruments have added value for the anonymized publication
of outcomes, providing transparency to policymakers. To our knowledge, this was
the first study that used a mixed methods design to evaluate the experiences of
physiotherapists regarding the implementation of a standard set of measurement
instruments for the improvement of primary care physiotherapy treatments for
patients with COPD.
In accordance with the present evaluation of the implementation of a standard set,
previous studies have identified barriers for implementing a guideline for COPD
physiotherapy treatment (22). Similarities were found in both the positive attitude of
physiotherapists towards using measurement instruments and the negative finding
that using measurement instruments takes too much time (22). In more general
studies of the use of measurement instruments in physiotherapy, lack of time was
again reported as a barrier (9, 23-25).
Another important finding was that patients are more motivated to undertake the tests
when sufficient information about the importance of the measurement instruments
is provided by the physiotherapists. This is consistent with the study of Østergaard
et al. (26), in which the patients were found to be less active when physiotherapists
did not provide information about the importance of physical activity.
To identify the experiences of primary care physiotherapists regarding the use of
measurement instruments, most researchers only used surveys and focussed on
specific outcome instruments (23, 27). The present study used a survey combined
with semi-structured interviews to provide additional information and explanations to
the answers given in the survey. Moreover, this design was used to create a complete
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overview of the experience of using all the measurement instruments, including the
use of the data for quality improvement and transparency.
Prior studies have also developed standard or core sets of outcome measures for
patients with COPD (28-32). Most of these sets were to be used in clinical trials (28,
29, 31) or were not designed for the evaluation of the physiotherapy treatment of
patients with COPD (30, 32). In the current study, we evaluated the implementation
of the standard set that was developed for use in Dutch primary physiotherapy care.
We believe that researchers, policymakers, and other stakeholders can learn from the
experiences of physiotherapists using the standard set of measurements to collect
aggregated outcomes for quality improvement and external transparency.

Limitations

This study has several limitations. First, interviews were held by only one of the
researchers (JZ) and member checking was not performed. This could have
negatively influenced the trustworthiness and validity of this study (33). To strengthen
trustworthiness, the interviews were independently analysed, and codes were
assigned by JZ and AV.
Second, as only physiotherapists were interviewed in this study, it is important to
indicate that the barriers and facilitators allocated to the domain ‘patient factors’
were based on the perception of the physiotherapists and not obtained from the
patients themselves.
Lastly, the major categories that emerged in this study were allocated to the seven
domains developed by Flottorp et al. (21); however, the domains ‘incentives and
resources’ and ‘capacity for organizational change’ both contained the same
two major categories because no distinction could be made when allocating the
different topics and categories to the domains. Despite this issue, data saturation was
obtained and a consensus about the findings was reached as all research members
discussed the codes, categories, and domains several times during the study.

Implications for practice

Feedback regarding the outcome data might promote quality improvement, but its
effectiveness is related to how the feedback is provided (34). The physiotherapists
indicated that the feedback is very useful for quality improvement; thus, it can be
assumed that feedback regarding the measurement instruments can contribute to
quality improvement initiatives. This could lead to better physiotherapy treatment
for patients with COPD; however, future research should explore how the use of
measurement instruments affects the quality of physiotherapy treatment and the
outcomes of care.
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The physiotherapists indicated that they were sceptical and not prepared to
provide their data for full transparency yet, because they believed it likely that other
physiotherapists would manipulate their outcomes to avoid negatively affecting their
reimbursement by health insurers. The participants therefore suggested that the
measurements should be performed by a third party. This idea should be explored
in the future before making the outcomes totally transparent.
Sets of measurement instruments are always subject to change, and the routine
evaluation of the instruments is always necessary. We will therefore routinely discuss,
improve, implement, and evaluate the standard set in future research.

Conclusion

This mixed method study shows that the participating physiotherapists supported
the use of a standard set of measurement instruments to improve the quality of
physiotherapy treatment for patients with COPD. Eight categories were identified in
the physiotherapist experiences with the use of the standard set for these patients.
Moreover, we showed that the routine use of the set of measurement instruments has
the potential to be used for the anonymized publication of outcome data, providing
transparency to policymakers. The results of this study could be used for future
projects focussed on improving, implementing, and evaluating the standard set.
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In this chapter, the main findings of this thesis will be presented and discussed in the
context of the relevant literature. The overarching aim of this thesis was to develop,
select and test a core set of outcome-based quality indicators for physical therapy
practice for patients with non-specific low back pain (NSLBP) and chronic obstructive
pulmonary disease (COPD), based on patient-reported outcome measures (PROMs)
and physical performance measures. The goal was that the analysis of the combined
results of the core set could be publicly reported and used to improve clinical care,
such as was presented in figure 1 of chapter 1, and to compare and discriminate
treatment outcomes in physical therapy practice, i.e., between physical therapists
or physical therapy practices. First, we point out the main findings of this thesis,
followed by a reflection on the five themes we identified: 1) data collection, 2) the
development of outcome-based quality indicators, 3) using outcomes in clinical
decision-making, 4) using quality indicators for internal quality improvement, and
5) using quality indicators for external transparency. By means of these themes,
we will give an interpretation of the results of our studies, discuss methodological
considerations and provide recommendations for practice and research. Finally, we
will formulate our overall conclusions.

MAIN FINDINGS
In chapter 2, we described the development of a standard set of six clinical outcome
domains and associated measures for use with patients with NSLBP in primary
care physical therapy practice, including the selection of a tool to stratify patients
into subgroups. In chapter 3, we described the development of a standard set of
outcome domains and associated measures for patients with COPD, consisting of
four mandatory measures, two conditional measures depending on the treatment
goal and two exploratory measures. Furthermore, a measure was included to identify
subgroups based on the burden of disease. The development processes of the
standard sets for NSLBP and COPD were roughly the same. Both consensusbased standard sets were accepted to be relevant and feasible by stakeholders
(i.e., patients and patient associations, physical therapists, researchers, policymakers and health insurers) and were deemed useful for a) the interaction between
the patient and healthcare professional, e.g., for shared decision-making in goal
setting and for monitoring and feedback based on outcomes, b) internal quality
improvement, and c) the external transparency of primary care physical therapy
practices. Both sets provide a promising basis for the further development of quality
indicators in physical therapy practice to improve clinical care and public reporting.
In chapter 4, we described the development, selection and testing of a core set
of six outcome-based quality indicators for patients with NSLBP, based on the
standard set from chapter 2, the cohort data and the consensus in focus groups of
physical therapists and researchers. Our analysis show that the comparability of the
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quality indicators increased after case-mix adjustment for age, gender, chronicity
(duration of complaints) and a baseline score of the outcome measures. The
discriminability of the outcome-based quality indicators between physical therapy
practices was estimated to be adequate. We defined comparability as the extent
to which the outcomes of the quality indicator are comparable between practices,
and discriminability as the extent to which the outcomes of the quality indicator are
able to discriminate between practices. The outcome-based quality indicators were
accepted by stakeholders as having added value in daily practice, as well as for
quality-improvement purposes.
In chapter 5, we used the standard set from chapter 3 as the basis for development,
selection and testing of a core set of seven outcome-based quality indicators for
patients with COPD, showing that the comparability of all outcome-based quality
indicators for patients with COPD increased after case-mix adjustment for age,
gender and the baseline scores of the measures. The discriminability of outcomes
between physical therapy practices fluctuated; for six of the 11 indicators, the
discriminability could not be interpreted as adequate. All participants of the focus
groups reached consensus on the selection of the core set, and perceived that it
added value for quality-improvement purposes.
The studies described in chapters 4 and 5 showed that not all physical therapists were
able to collect enough data. We identified several reasons why the data collection
could be insufficient, such as technical issues or the engagement of end-users
(i.e., patients and physical therapists). Future efforts should highlight the usefulness
of data collection for end-users and improve the validity of the data collected.
Finally, in chapter 6, we aimed to evaluate the experiences of physiotherapists with
the implementation of a standard set of outcome measures for patients with COPD.
We showed that, according to physical therapists, the measurement instruments
(PROMs and physical performance measures) of the standard set have added value
for the physical therapy treatment of patients with COPD. Although some barriers
were mentioned, physical therapists valued using the measurement instruments in
clinical decision-making for goal setting and for the evaluation of physical therapy
treatments for patients with COPD. Measuring outcomes with the measurement
instruments was also valued for quality-improvement purposes, both for enabling
the interpretation of their own (aggregated) outcomes and comparing outcomes with
peers. Moreover, the physical therapists indicated that the quality indicators may have
added value for the (anonymised) publication of outcomes, providing transparency
to policy-makers. The physical therapists indicated that they were sceptical and
not prepared to provide their data for full external transparency yet because they
were concerned about the consequences for reimbursement by health insurers.
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During the project we formed a steering committee with representatives of
associations for patients with COPD (Longfonds) and NSLBP (Dutch association
for low back pain “The Spine”), policy-makers of professional physical therapy bodies
(the Royal Dutch Society for Physical Therapy (KNGF) and the Association for Quality
in Physical Therapy (SKF)) and health insurers (CZ and the Friesland). During the
meetings, we discussed the views and perspectives of stakeholders regarding the
value and implementation of outcome-based quality indicators for Dutch physical
therapy. The committee monitored the process and finally accepted the core sets of
outcome-based quality indicators for patients with COPD and NSLBP.
Table 1 Participants, goals and results of each chapter in this thesis
Chapter

Goal

Participants

Results

Chapter 2

To develop a standard
set of measures for
patients with NSLBP in
primary care physical
therapy practice

Patients with NSLBP
and representatives
from the patient
association,
physical therapists,
researchers, policymakers and health
insurers

A standard set of six outcome
domains and measures was
accepted as being relevant and
feasible by stakeholders, and
deemed useful for a) interactions
between patients and healthcare
professionals, b) internal quality
improvement and c) external
transparency

Chapter 3

To develop a standard
set of measures for
patients with COPD in
primary care physical
therapy practice

Patients with COPD
and representatives
from the patient
association,
physical therapists,
researchers, policymakers and health
insurers

A standard set of eight domains
and associated measures was
accepted to be relevant and
feasible. The set can be useful for
a) interactions between patients
and healthcare professionals b)
internal quality improvement and
c) external transparency

Chapter 4

To develop, select
and test a core set of
outcome-based quality
indicators, accepted by
stakeholders for their
usability and perceived
added value as qualityimprovement tools

Patients with NSLBP,
physical therapists
and senior
researchers

After describing the
comparability and discriminability
of the indicators, stakeholders
selected a final core set of six
quality indicators for patients with
NSLBP in primary care physical
therapy practice

Chapter 5

To develop, select
and test a core set of
outcome-based quality
indicators that are wellaccepted by physical
therapists based on their
perceived added value
as quality-improvement
tools

Patients with COPD,
physical therapists
and senior
researchers

The comparability and
discriminability of the indicators
was described. All participants
in the focus groups accepted the
quality indicators as a qualityimprovement tool based on their
perceived added value, and
selected a core set of seven
outcome-based quality
indicators for patients with COPD
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Table 1 Continued
Chapter

Goal

Chapter 6

To explore the
Physical therapists
implementation of the
who treated patients
core set developed in
with COPD
chapter 5 for quality
improvement and public
reporting, based on the
experiences of physical
therapists

Participants

Results
Although some barriers were
mentioned, physical therapists
valued using the standard set for
the evaluation of their treatments.
The set was perceived to be
useful for quality-improvement
purposes, for the (anonymised)
public reporting of outcomes,
and for providing transparency to
policy-makers

Data collection
Interpretation of the results
One aspect that can enhance the collection of valid data is to solve technical issues
with sampling and data extraction.(1) In the routine data collection performed during
our studies, several technical issues were experienced by different actors in the data
collection process. At the patient level, the patients could provide their PROMs via
different routes in the EHRs: some at home using online portals and some at the
physical therapy practice during the treatment. Previous research suggested that
supportive EHR-systems should be developed to enable patients to fill in their PROMs
via online portals at home to increase the amount and reliability of the data provided.(2)
At the level of the physical therapists, some therapists did not register outcomes at all,
and some selected versions of PROMs or physical performance measures included
in the EHR were not connected to the national data registry, which led to a loss of
data. At the level of software companies, a few used incorrect algorithms to calculate
item scores with the result that the PROM scores in the national data registries could
not be interpreted. Finally, at the level of the professional bodies in physical therapy,
the standardisation procedures led to problems in their national data registries
during the data collection by different EHR providers. Despite these challenges,
a positive observation is that the amount of data collected was greater than for
previous studies reported in Dutch physical therapy using the same registries.(3-6)
Methodological considerations
In this thesis, real-world observational outcomes of 72,226 treatment episodes for
NSLBP and 4651 treatment episodes for COPD are presented. Although this seems
a large amount, pre- and/or post-treatment measurements for the selected PROMs
or performance measures were missing for a substantial proportion of the patients.
For the analysis involving the patients with COPD, when the treatment episode had
not ended, we used the last provided measurement. The proportion of adequate
data fluctuated between 0.05 and 0.52 for patients with COPD, and between 0.07
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and 0.33 for the different selected measurements for patients with NSLBP. Thus,
it is still important to increase the proportion of patients with completed pre- and
post-treatment measures. Without a second measurement after the baseline, the
treatment outcomes (defined as the changes in outcomes at the end of treatment)
cannot be estimated, and patients with missing data cannot be included in most of
the multi-level analyses. As a result, the data of fewer patients are used to compare
the differences in outcomes related to the treatment between practices, which
may lead to selection bias. One method to search for potential selection bias is to
compare the included patients (with pre- and post-treatment measurements) with
patients lacking the pre- and post-treatment measurements, for instance to check
whether there were any differences in treatment duration or patient characteristics.
Previous research with patients with NSLBP used part of the same national registry
database and judged that no selection bias was found between patient groups
with and without missing data, based on a reliability analysis of a priori–formulated
hypotheses, including a comparison of the patient characteristics of both groups.
(7) It takes time and effort to develop routine data collection systems for PROMs in
daily practice, as well as requiring effort to change behaviour and to develop the
supporting systems.(8, 9)
A possible explanation for providing insufficient pre- and post-treatment measurements
could be that patients with short treatment trajectories do not consider the completion
of these measurements to be useful. We hypothesise that these patients are less
motivated to complete post-treatment scores because they no longer have any
complaints and/or the treatment trajectory is already finished. This hypothesis is
strengthened by the results of a previous study comparing patients with and without
pre- and post-treatment PROM scores, which revealed that the patients lacking
these measurements had received, on average, 35% fewer treatment episodes than
those who did complete them.(7) In these cases, a solution could be that patients
do not need to score all PROM items but only report their recovery, or alternatively
that the PROMS outcome could be coupled to the Global Perceived Effect scale.
Another explanation for the low response rates could be that patients experience
survey fatigue, which can lead to a decline in survey completion over time.(10)
Other studies showed that a low response rate was associated with older age,
chronicity, comorbidities, questionnaire length, item relevance or perceptions of
response burden.(11, 12) An important aspect for increasing patient awareness of the
usefulness of providing PROMs is to use the provided outcomes as an evaluation of
the treatment course.(13-15) Nonetheless, despite the potentially perceived response
burden, Atkinson et al. (12) found that a growing number of patients with cancer are
willing to self-report their experiences for themselves and others, and suggested
that it should be possible to increase responses across a broad range of patients
with different diseases.
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Recommendations for practice and research
Future efforts should focus on solving the technical issues in data collection, with
end-to-end validations to search for bugs or other technical problems. In end-to-end
validations, standardised dummy treatment episodes, including PROMs and physical
performance measures, are entered into the EHRs and sent to the national registries.
The dummy treatment episodes are then checked in the registries for completeness,
and potential technical issues can be found and solved in collaboration with the
responsible actors.
Another aspect for increasing the validity and reliability of the outcome measurements
is to consider the method used to collect patient outcomes. Current Dutch practice
is that physical therapists are responsible for providing outcome data in the national
data registries via their EHR, while most collected outcomes in the standard sets
are PROMs completed by patients. A possible future initiative could be to create a
system in which patients are responsible for providing data without involvement of
their physical therapists. This system needs to be understandable and feasible for
all patients, e.g., via an app, website, or email, but should stay connected to the EHR
data. Several studies demonstrated that the routine use of PROMs is acceptable
and feasible for patients, who expressed a preference for an electronic mode of
administration.(16-18)
Furthermore, tailored implementation interventions could help increase data
collection. For example, Eilayyan et al.(15) identified several barriers for the use of
PROMs in primary care clinical settings, including a lack of skills, beliefs about the
consequences, and the environmental context, so they developed a theory-based
knowledge-translation intervention to facilitate the use of PROMs based on the identified
barriers. Strategies such as this can increase the routine completion of outcome
measures and thus increase the validity of data used to develop quality indicators.

Development of outcome-based quality indicators
Interpretation of the results
The inclusion of stakeholders (patients and representatives of patient associations,
physical therapists, policy-makers of the professional bodies and health insurers)
in the development process of this thesis was essential for ensuring that the core
set of outcome-based quality indicators was feasible for daily practice. Without
the collaboration and acceptance of stakeholders, our studies would not have
succeeded. In the steering committee meetings involving multiple stakeholder
representatives held throughout the project, we discussed the views and perspectives
of stakeholders regarding the value and implementation of outcome-based quality
indicators for Dutch physical therapy. Furthermore, we used the national data
registries of the professional bodies in Dutch physical therapy for our data collection,
147

7

Chapter 7

and Dutch health insurers encouraged the participation of physical therapists in our
studies. The patient associations monitored the process in the stakeholder meetings.
Other research has also underlined the importance of stakeholder engagement in
designing implementation strategies for quality-improvement purposes, (19-22) and
for overcoming barriers in the implementation of PROMs in daily practice.(11, 23)
We reached a consensus of multiple stakeholders (patients and patient associations,
and purchasers and providers of care) regarding the standard sets of outcome
domains and associated measures. The final selection of the core sets of outcomebased quality indicators for NSLBP and COPD based on these standard sets was
conducted by physical therapists and senior researchers alone, enabling a specific
focus on quality-improvement purposes by providing feedback of the patient
outcomes in physical therapy practice. Nonetheless, as pointed out in the previous
paragraph, patient associations and health insurers were informed and gave consent
during the routinely organised meetings.
Methodological considerations
In developing quality indicators, adjusting the outcomes for case-mix variables that
influence the outcomes of delivered care is highly important for the comparability and
discriminative ability of health outcomes between physical therapy practices. In our
studies, we were only able to adjust for a limited number of patient characteristics:
age, gender, chronicity and the baseline score of the outcome of interest. Other
patient level case-mix adjusters may also be relevant in physical therapy practice,
such as socioeconomic status, ethnicity, smoking history, comorbidities, work
status or psychosocial factors (poor social support, anxiety, depression and
catastrophising).(24-26) By including more relevant patient-level case-mix variables
in the multi-level analysis, the residual variance is expected to decrease, and thus
the comparability between physical therapy practices would increase.(27) Future
data collection should try to include more meaningful patient characteristics that can
be used as case-mix variables; however, the administrative burden of patients and
physical therapists must also be taken into account. One possible solution would be
to develop a questionnaire to collect case-mix variables that can be administered
via the EHR by patients in their own homes. Also, some case-mix variables could
be derived from standardised procedures in the EHR without effort for patients or
physical therapists, such as estimating socioeconomic status based on the postal
code of patients.
Another possibility for dealing with differences in the characteristics of patients when
developing quality indicators is the stratification of patients into subgroups. The value
of stratifying heterogenous patient populations for targeted treatment options and
to increase the comparability of treatment outcomes between stratified patients is
well documented.(28-36) From the start of this thesis, we were aware of the added
148

General discussion

value of stratification and we aimed to use implement this approach in the multilevel analyses to increase the comparability of the aggregated treatment outcomes
between physical therapists. The physical therapists in our interviews described in
chapter 6 also underlined the value of stratifying patients with COPD into subgroups
based on the burden of disease. This is especially important when focussing on a
heterogeneous patient population such as those with COPD. Unfortunately, we did
not have sufficient data to stratify patients from either population (those with NSLBP or
COPD) into subgroups for a multi-level analysis at the physical therapy practice level.
At the total patient population level however, we were able to stratify patients with
NSLBP and identified differences between the subgroups. For these patients, the
experienced pain and physical functioning were significantly different between
subgroups based on a stratification by prognostic factors using the STarT Back
Screening Tool (SBT). Still, previous research concluded that prognostic screening
instruments, such as the SBT, scored poorly at assigning higher risk scores
to individuals who develop chronic pain than to those who will not.(31) A recent
publication by Bier et al. (37) increased the predictive validity of the Dutch SBT
by incorporating the duration of the complaints and changing cut-off scores of
the screening tool, which may potentially increase the usability of the SBT as a
stratification tool.
Recommendations for research and practice
In our opinion, future research should focus on the further development of valid
stratification tools or models. One example would be the estimation of the validity
of the recently developed profiling system for patients with COPD, used to allocate
patients into subgroups for exercise-based care, presented as the “Dutch model”.
(30) This Dutch Model has the aim of assigning the right patient with COPD to the
right type of exercise-based care at the right moment.(30) Through the use of valid
stratification tools, the comparability and discriminability of quality indicators between
physical therapy practices will increase, and will therefore be more useful for qualityimprovement initiatives or public reporting.

Using outcomes in clinical decision-making
Interpretation of the results
As stated in our general introduction, monitoring quality of care is shifting from
evaluating processes of care towards evaluating outcomes of care. A benefit of this
shift is the reduction of the experienced administrative burden on physical therapists
in administrating processes of care. When physical therapists collect a minimal
standard set of outcomes, of which most are PROMs that can be provided via
online portals by patients in their EHR, the remaining administration will be less
time-consuming during the treatment. Although some EHR systems already make
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it possible for patients to complete their PROMs online at home, there is still room
for improvement to actually motivate patients to do so. During the interviews with
physical therapists in our pilot study described in chapter 6, the therapists typically
underlined the value of using PROMs in their communication with patients. This is
supported by other research into the use of PROMs in clinical practice, which can
encourage physical therapists to motivate their patients to complete their PROMs
online.(14, 38-40) This collection of meaningful outcomes for patients that can be
used in the interaction between patients and physical therapists can also be used to
evaluate quality of care. A precondition seems to be that the administrative burden of
physical therapists is as low as possible by providing PROMs for online completion
by patients at home, with the registration of a limited number of physical performance
measures during the practice visit.
Methodological considerations
A central topic in the interaction of physical therapists and patients during clinical
decision-making is evaluating the course of recovery. In our studies we only used
cross-sectional outcome data for the development of quality indicators, such as posttreatment scores and change scores. This raises the possibility of using outcome
data routinely collected during the treatment episode to predict the course of
recovery through a ‘people like me’ approach to support person-centredness and
individualised care.(41) Using the ‘people like me’ approach, the course of recovery
can be predicted using data from similar patients based on their characteristics and
the recovery curve, and can be used for shared decision-making and goal setting by
an individual patient and their physical therapist. Currently, Dutch researchers and
physical therapists are using this system in patients with intermittent claudication.(42)
When reflecting on the ‘people like me’ approach and the populations in our studies,
we noted that patients with COPD have a greater potential to use this approach
because their standard set included physical performance measures, while the
standard set for patients with NSLBP only included PROMs. As reported by A. J.
Kittelson et al.,(41) “measures of physical performance may be more sensitive to
change (thus potentially more useful for monitoring progress) and provide a different
picture of patient functioning than is captured with PROMs”. Nonetheless, PROMs
report on patient perceptions of their daily functioning and participation in society,
which are not directly assessed by physical performance measures. Furthermore,
we found that the PROMs for patients with NSLBP were able to discriminate
between physical therapy practices.(43) Another possibility is to combine PROMs
with physical performance measures to explore the association of these trajectories
with one-year outcomes, as Harmelink et al. demonstrated.(44) They combined the
Timed Up and Go (TUG) a physical performance measure with the Knee injury and
Osteoarthritis Outcome Score-Activities of Daily Living (KOOS-ADL) a PROM for
measuring physical functioning.(44)
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Recommendations for research and practice
A notable benefit in shifting towards outcomes of care is that the meaningful outcomes
of patients as presented in our standard sets can also be explored in the interactions
between patients and physical therapists, e.g., in goal setting and shared decisionmaking.(3, 45-48) The usefulness of using routinely collected outcomes for goal
setting and shared decision-making is well documented.(14, 40, 42, 49, 50) A recent
Cochrane review by Gibbons et al. (50) stated that “Despite the mixed certainty of
the evidence, mainly due to issues with blinding and concealment which are difficult
to overcome in trials of complex interventions that include feedback elements, the
data suggest that routine use of PROM feedback in clinical practice could thus
improve the quality of health care”. Physical therapists who treated patients with
COPD underlined the value of the standard set in their interaction with patients; for
example, the physical therapists stated that patients were motivated to complete the
measurement instruments in the standard set to monitor their own results over time.
Furthermore, the physical therapists highlighted that the standard sets guide their
treatment plan and, if possible, improve the treatment results.

Using quality indicators for internal quality improvement
Interpretations of the results
We developed core sets of outcome-based quality indicators that are able to
discriminate patient outcomes between physical therapy practices, which can be
used as a basis to search for explanations of differences in delivered care. Quality
improvement can be achieved by reflecting on patient outcomes with peers and
learning from each other for future treatments.(51, 52)
As an illustration, figure 1 presents a graphic visualisation of a quality indicator:
pre- and post-treatment score changes in experienced pain, as measured using the
Numeric Pain Rating Scale (NPRS), were sampled in 22,740 patients with NSLBP. The
data were clustered within 93 practices and adjusted for case-mix variables. Roughly
one third of the practices scored less than average, one third were average, and
one third were above average, based on the confidence intervals (95% CI) of each
practice. Practices that are presented in green registered higher changes scores than
the practices in purple and blue. This can be an indication of potential differences in
the quality of delivered care between practices. The next step would be to search
for explanations of those differences in outcomes within the processes of delivered
care: what was the content of the delivered care? Are the patient populations
substantially different from the benchmark data? Are the differences in change
scores clinically relevant? Hence, the interpretation of the differences in delivered
care must be clarified to identify whether these differences are indeed related to
quality of care. The clarification of outcomes is, in our opinion, most effective when
physical therapists collaborate with their peers. In the interpretation of the results
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with peers, the opportunity arises to compare, discuss, and learn from each other
through clinical reasoning processes.(51-53) In our opinion interpreting outcomes
and discussing with peers are the mechanisms through which quality improvement
can be achieved. In the following paragraphs, we provide some suggestions for
using quality indicators to evaluate quality of care.

Figure 1 Monitoring the outcome of a score change in pain intensity measured using
the NPRS

Physical therapy practices can use the core sets to monitor and compare treatment
outcomes in daily practice in order to evaluate and enhance quality of care. In this
thesis, we performed a practice test, comparing the outcomes of cross-sectionally
measured outcome-based quality indicators between individual physical therapy
practices. To develop a full picture of the validity and usefulness of the core sets,
further research will be needed to determine which quality indicators are measured
over time. Quality indicator scores could then be used for longitudinal evaluation and
the monitoring of quality improvement within physical therapy practices.
Methodological considerations
A possible challenge in the usefulness of the quality indicators within physical
therapy practices is the reliability of comparing the outcomes of patient populations
with a low prevalence. Most physical therapists within a practice have different
target populations based on their expertise, which could pose a challenge for the
treatment of populations of patients with less common conditions, such as those
with elbow or hand conditions. A solution could be to cluster these diagnoses within
musculoskeletal disorders and compare patient outcomes on general indicators such
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as physical functioning or pain, which would enhance comparability at the practice
level. When physical therapists use the aggregated outcomes of their patients to
compare and learn from the treatment outcomes of their peers, they may also be
interested in more patient-specific measures.
Recommendations for research and practice
A variety of recommendations regarding the use of quality indicators for internal
quality improvement in future practice and research can be derived from the
different studies in this thesis. Despite the advancements in the routine use of
PROMs to evaluate quality of care, doubts remain about the quantifiable benefits
of implementing PROMs in current clinical practice.(11, 54, 55) While the potential
impact of PROMs on patient–clinician communication has been well investigated,
knowledge about the impact of routine outcome measurement on improving patient
outcomes such as quality of life is still limited.(14, 50, 56-59). We think that feedback
on (aggregated) patient outcomes can be beneficial for improving quality of care in
several aspects of health care.
An important requirement in benchmarking and comparing outcomes between
peers is an adequate data infrastructure. The Association for Quality in Physical
Therapy (SKF) and the Royal Dutch Society for Physical Therapy (KNGF) have
developed dashboards for physical therapists and practice owners to receive
feedback on outcomes in comparison with benchmark data.(60, 61) Through the
dashboard, physical therapists also receive feedback on the proportion of patients
with pre- and post-treatment measures (processes of care) in the database. With
this feedback system, the amount of data provided in the database is transparent
for each individual physical therapist. When sufficient data are provided, including
case-mix variables, the dashboard can be used as a learning tool for interpreting
the differences between peers.
The management of physical therapy practices can use routinely collected outcomes
to monitor and compare differences between their employees or benchmark data, or
they can use the outcomes to conduct a plan-do-study-act (PDSA) cycle to provide
a structured iterative testing and evaluation of changes in their care processes and
outcomes to improve quality of care.(62) When using the PDSA cycle, physical
therapists can define action plans based on their own specific learning goals. The
quality indicators can play a key role in this process, thus leading to improvement in
the care of patients with NSLBP and COPD.
The effectiveness of the feedback on (aggregated) outcomes for quality improvement
strongly depends on the method that is used.(63) Feedback is more likely to be
accepted when it comes from a reliable source, such as a supervisor or colleague.
(63) To our perspective, one of the most promising future efforts for quality
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improvement in daily practice is using real-world collected outcomes as a learning
tool in peer assessment meetings. In such meetings, professionals reflect on their
own performance, critically appraise their peers’ performance and give constructive
feedback.(52, 53) When physical therapists receive feedback using combined
outcome measures, they may gain more insight into the quality of their performance;
however, our hypothesis is that feedback on health outcomes alone will not lead to
quality improvement. Instead, professionals need to interpret the data and translate
this information into meaningful actions or use their outcomes in clinical reasoning
discussions. The standard sets of outcomes and outcome-based quality indicators
can be used as a learning tool during the peer meetings, facilitating the comparison
of outcomes and the discussion of alternatives for future treatments.
A prerequisite is that the members of a peer group feel safe enough to share and
discuss routinely collected data.(51) A safe environment is encouraged by including
well-trained coaches in each peer group meeting. The coach needs to be educated
in conducting structured meetings, with an emphasis on the importance of creating
a safe environment.(51, 53) Currently, conducting peer assessment meetings is
mandatory for members of the SKF and for some physical therapy practices of the
KNGF. Both the KNGF and SKF recently developed manuals that can guide peer
assessment meetings (with a coach) in using aggregated outcomes to compare
performance and promote quality improvement.(64, 65) The next step is to investigate
the impact of these meetings on the quality of delivered care.

Using quality indicators for external transparency
Interpretation of the results
A key conclusion of our interviews with physical therapists was that they underlined
the value of transparency regarding their treatment outcomes for quality-improvement
purposes. They valued providing this transparency to policy-makers and in the
(anonymised) publication of outcomes, rather than making their outcomes transparent
for health insurers. One important reason not to provide fully transparent data yet
was, as described in previous paragraphs, concern about the quality of the data,
which further highlights the need to increase the proportion of patients for whom valid
data is collected. An example of the need to increase the validity of the data is the
stratification of patients with COPD into subgroups based on the burden of disease,
or the grouping of patients with NSLBP based on their prognosis profile. Furthermore,
physical therapists were concerned about the consequences for reimbursement by
health insurers. There were also doubts about the knowledge and skills of patients
to interpret the aggregated outcomes when choosing their healthcare provider.
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Methodological considerations
The manipulation or ‘gaming’ of data can be an unintended consequence of
using outcome-based quality indicators for public reporting, particularly in payfor-performance initiatives.(13) In our perspective, gaming means that providers
manipulate outcomes because of a fear of negative consequences or to increase
the positive consequences of their performance. This was suggested during our
interviews with physical therapists. An example of a negative consequence is the
loss of reimbursement of physical treatments if norm values of quality indicators
are not achieved. With this top-down initiative, the goal of improving quality of care
may instead result in physical therapists simply trying to reach the norm value by
gaming their data.
A review that described the results of pay-for-performance initiatives in 14 countries
indeed concluded that it remains unclear whether quality of care was improved
by such schemes;(66) however, the same review suggested that public reporting
was positively associated with quality improvements, and may represent a suitable
alternative to pay-for-performance initiatives with an even stronger financial incentive.
(66-70) In our studies, physical therapists supported the use of making outcomes
transparent at the practice level, but anonymously using numbers, such as is shown
in figure 1. We considered providing aggregated outcome-based quality indicators
anonymously as a first step in working towards full transparency, enabling physical
therapists to compare the differences between their outcomes and those of other
practices without violating their privacy. We think this is critical for maintaining the
value of outcome-based quality indicators as learning tools. Again, creating a safe
environment for physical therapists is key for such implementation initiatives.(52) The
next steps towards external transparency in the future can only be made together
with the physical therapists themselves.
We believe that gaming is not common in the current Dutch physical therapy practice,
as the collection of patient outcomes occurs in a safe environment. This hypothesis is
supported by previous research into Dutch primary care physical therapy comparing
EHR data with those from surveys, which showed that the completeness of the
processes of care was above 90 percent for all indicators in both the survey data
and EHR data.(5) Furthermore, reflecting on our own data, we observed a large
variation in outcomes between physical therapy practices. This indicates that there
is room for improvement by searching for explanations with peers when outcomes
differ. Furthermore, in (focus group) interviews, the physical therapists displayed an
intrinsic motivation to collect outcomes for learning purposes: physiotherapists are
curious to know how they perform.
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Recommendations for research, policy and practice
Aggregated routinely collected outcome data can be used to support future
policy decisions in health care. This can be done by evaluating the value of the
delivered primary care physical therapy treatments at the population level, but
also by comparing the value of a given physical therapy treatment with other (more
expensive) treatments, which can be used to develop policies surrounding the
substitution of care. Substitution of care can be defined as ‘the continual regrouping
of resources across and within care settings to exploit the best and least costly
solution in the face of changing needs and demands’.(71) One example would be the
shift from specialised hospital care and unnecessary hospital consultations, which
are generally more expensive, to less expensive primary care (such as physical
therapy care),(72) a change which is supported by the Dutch minister of Health,
Welfare and Sports.(73)
The standard sets developed in this thesis are used in Dutch daily physical therapy
practice for quality improvement, and are mandatory for all physical therapy practices
participating in SKF. By collecting outcomes from the standard sets, SKF practices
can be transparent to external stakeholders, such as patients and health insurers,
demonstrating that they are using data collection in combination with the peer
assessment meetings to improve the quality of care. Currently, Dutch health insurers
receive policy reports on the process of data collection at each SKF practice, but
not the outcomes of the measures. As discussed, we believe health insurers could
encourage the use of data collection, however differences in outcomes would need
to be interpreted and discussed by the physical therapists themselves in a safe
environment.
New initiatives have also been introduced in the domain of external transparency
of quality of care. Currently, health insurers base their reimbursement policy for
Dutch physical therapy practices on the treatment index as a proxy for quality of
the delivered care. In chapter 1, we explained that the treatment index gives insight
into the number of treatment sessions per patient in a physical therapy practice
compared with the overall mean number of treatment sessions per patient in all
practices. The value of this treatment index as an instrument for controlling healthcare
costs and quality is not without controversy, as it only focusses on the number of
treatment sessions in terms of costs and lacks a component to evaluate the beneficial
outcomes of the provided care,(74) e.g., fewer treatment sessions could have less of
a benefit. The SKF is exploring the feasibility of an outcome index using real-world
data based on the Value-Based Health Care principles of Porter and Teisberg.(75)
Value-Based Health Care aims to achieve high value for patients, with value defined
as the health outcomes relative to the costs for achieving these outcomes.(75, 76) In
the outcome index, the health outcomes are expressed as changes in pain and/or
physical functioning, while the costs are expressed in the number of treatments and
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the duration of the treatment episode. This is an example of how routinely collected
patient outcomes may be used to evaluate quality of care and external transparency.
Potential future initiatives can use outcomes of delivered care for public reporting,
e.g., by presenting outcomes at the population level to gain information about the
overall effect experienced by the patients who were treated in the Netherlands.
Through these outcomes, the value of Dutch physical therapy practice for patients
can become transparent. Important prerequisites for the use of outcomes for external
transparency at the physical therapist level include ensuring the validity of the data,
solving technical issues and creating a system through which patients can provide
patient-reported data without the involvement of their physical therapists, while
ensuring the data are connected to the EHR.

OVERALL CONCLUSIONS
We conclude that the standardised routine data collection of patient-reported
outcomes of care combined with performance measures can play a key role for
quality improvement in physical therapy practice. An important prerequisite in
using outcomes for quality improvement is that they are comparable and able to
discriminate between physical therapists or physical therapy practices. In this thesis,
we developed standard sets and core sets of outcome-based quality indicators
for physical therapy patients with NSLBP and for patients with COPD. The sets
were accepted by stakeholders as having added value for the interactions between
patients and physical therapists, for quality-improvement purposes, and for public
reporting at the population level.
Future efforts should focus on increasing the validity and reliability of the data
collected by the participating physical therapists and patients, including relevant
patient characteristics that can be used to increase the comparability of the outcome
data by taking patient-mix variables into account. Patients should be able to complete
their PROMs using an understandable user interface in a safe environment without
interference from physical therapists. Physical therapists should receive tools to
use outcome-based quality indicators for learning purposes to improve quality of
care in a cyclical process. The next step towards external transparency in the future
should be made by the stakeholders, including physical therapists themselves, in
a collaborative approach.
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SUMMARY
The routine collection of treatment outcome data provides an opportunity to monitor,
evaluate and improve quality of care in primary care physical therapy. These outcome
data can be used at the individual level during the interactions between patients and
professionals for goal setting, monitoring and evaluating treatment outcomes. When
comparing aggregated outcomes at the group level, healthcare providers can reflect
on their own performance and compare themselves with their peers. Furthermore,
aggregated outcomes can be used for public reporting, e.g., as a supported tool
enabling patients to choose a provider or for pay-for-performance initiatives.
The aim of this thesis was to develop, select and test core sets of outcome-based
quality indicators in primary care physical therapy practice for patients with nonspecific low back pain (NSLBP) and chronic obstructive pulmonary disease (COPD),
based on consensus between stakeholders (patients and patient associations,
physical therapists, policy-makers, researchers and health insurers). The core sets
include relevant outcome domains and associated measures for monitoring and
evaluating primary care physical therapy treatment, and their use is supported by
routinely collected real-world data. Any comparison of meaningful outcomes between
physical therapists needed to be valid, reliable and accepted as having added value
by the stakeholders.
The first step in conducting this thesis was to determine which outcome domains
(e.g., pain or physical functioning) should be measured for patients with NSLBP
and COPD, and which measurements would be appropriate (e.g., Numeric Pain
Rating Scale or Patient Specific Functional Scale) when evaluating physical therapy
treatment. The two research questions for this step were therefore: ‘What standard
set of outcome domains and associated measures for patients with NSLBP can be
developed in Dutch primary care physical therapy practice?’ (chapter 2) and ‘What
standard set of outcome domains and associated measures for patients with COPD
can be developed in Dutch primary care physical therapy practice?’ (chapter 3).
In chapters 2 and 3, we conducted a modified RAND/UCLA Delphi procedure to
reach a consensus between stakeholders regarding the expected added value of
the outcome domains and associated measures in clinical practice. Furthermore,
we intended to include a proposal to stratify the patients into subgroups to enable
the comparison of treatment outcomes between matched patients based on their
characteristics. Both standard sets were developed to be useful for a) the interaction
between the patient and the healthcare professional, b) internal quality improvement
and c) the external transparency of primary care physical therapy practices.
In the second step, we aimed to define potential quality indicators based on the
previously selected standard sets of outcome measures for patients with NSLBP
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and COPD using the following research questions: ‘Which potential outcome-based
quality indicators for patients with NSLBP can be used for the selection of a core
set based on the acceptance of stakeholders?’ (chapter 4) and ’Which potential
outcome-based quality indicators for patients with COPD can be used for the
selection a core set based on the acceptance of stakeholders?’ (chapter 5). We
first estimated the comparability and discriminability of all outcome measures that
could potentially form part of a core set of outcome-based quality indicators. Focus
groups were then held with stakeholders, who were invited to accept or decline each
measure based on their judgement of its usability and perceived added value as a
quality-improvement tool.
In the third step, we aimed to explore the implementation of the set of measurement
instruments for patients with COPD in physical therapy practice. The research
question was: ‘What are the experiences of physical therapists in the use of a
standard set for patients with COPD in terms of the interaction between patients,
quality-improvement initiatives and public reporting?’ (chapter 6). To answer this, we
performed a mixed-methods study in two parts: a quantitative survey of 199 physical
therapists evaluating the implementation of the standard set, and a qualitative part
using individual semi-structured interviews with 11 physical therapists to elucidate
their experiences with the use of measurement instruments and the potential use of
the data for quality improvement and transparency.
Chapter 2 describes 13 draft outcome domains and associated measures that were
rated and discussed by stakeholders in consecutive steps, with a final selection of a
core set of five outcome domains and associated measures for patients with NSLBP,
and a tool to stratify patients into subgroups. These were: pain measured with a
Numeric Pain Rating Scale (NPRS), activities measured with the Patient-Specific
Functional Scale (PSFS), physical functioning measured with the Quebec Back Pain
Disability Scale (QBPDS) or Oswestry Disability Index (ODI), and perceived treatment
effect measured with Global Perceived Effect (GPE-DV). To identify the subgroups,
the STarT Back Screening Tool (SBT) was included.
Chapter 3 describes a total of 21 outcome domains and associated measures
for patients with COPD that were rated and discussed in the modified RAND/
UCLA Delphi procedure, including process measures. Ultimately, eight measures
were included in the core set. Four of the measures were mandatory: a process
measure characteristic of the practices and physical therapists, the Clinical
COPD Questionnaire (CCQ) for quality of life, the Global Perceived Effect (GPE)
for experience and the Six-Minute Walk Test (6MWT) for physical capacity. Two of
the measures were conditional, to be used when relevant for evaluating specific
treatment goals: a hand-held dynamometer (HHD) (with Microfet™) for quadriceps
strength, and the Medical Research Council Dyspnea Scale (MRC) for monitoring
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dyspnoea. Two exploratory measures were included: accelerometry for physical
activity, and the Assessment of Burden of COPD tool (ABC). To identify patient
subgroups, a method described in the Dutch standard of care from the Lung Alliance
was included.
Chapter 4 presents 15 potential process or outcome quality indicators that were
defined for PROMs and associated domains based on the standard set for NSLBP.
The comparability and discriminability were described for all potential quality
indicators using cohort data. Finally, a core set of quality indicators was selected
based on the consensus among stakeholders in focus group meetings. In total,
65,815 completed treatment episodes for patients with NSLBP were provided by
1009 physical therapists from 219 physical therapy practices. The comparability of
the data increased after case-mix adjustment, and the discriminability of outcomes
between physical therapists or practices was adequate for all 15 potential quality
indicators, with intraclass correlation coefficients (ICC) between 0.08 and 0.30. The
stakeholders selected a final core set of six quality indicators: two process indicators
(the routine measurement of NPRS and the PSFS) and four outcome indicators (preand post-treatment score changes for the NPRS, PSFS and QBPDS, and the minimal
clinically important difference of the GPE-DV with 95% confidence intervals (CIs)).
Chapter 5 presents two steps. First, a list of potential quality indicators was
defined, followed by the determination of the comparability (case-mix adjusted)
and discriminability (ICCs) of the quality indicators, analysed using a multi-level
analysis. Second, focus group meetings were conducted with physical therapists and
senior researchers to select a core set of quality indicators based on their perceived
added value as a quality-improvement tool. In total, 229 physical therapists from 137
practices provided 4651 treatment episodes for patients with COPD. The evaluation
of the comparability of the quality indicators showed that, in 10 of the 11 case mix–
adjusted models, the ICC increased compared with the intercept-only model. An
evaluation of the discriminability of the outcomes measured with the quality indicators
between physical therapy practices showed that the ICC ranged between 0.01
and 0.34, with five of the 11 ICCs being > 0.10. After discussing the outcomes, the
majority of physical therapists in each focus group preferred the inclusion of seven
quality indicators in the core set, including three process (proportion of patients with
pre- and post-treatment measurements) and three outcome indicators (mean score
changes with 95% CI) based upon the 6MWT, the CCQ, and the determination of
quadriceps strength using a HHD. Furthermore, a combined process indicator was
included to monitor the baseline measurement of three measures used to allocate
patients into subgroups.
Chapter 6 describes the results of a sequential explanatory mixed-methods study
comprising a survey of 199 physiotherapists and semi-structured interviews with
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11 physiotherapists to evaluate their experiences with the implementation of the
standard set for patients with COPD. The results showed that, on average, 68.4% of
the physical therapists indicated having a positive attitude towards using the standard
set of measurement instruments, 85% stated they had sufficient knowledge of the
measurement instruments and 84.7% agreed with the items related to contextual
factors. The survey demonstrated that 80.3% of the physical therapists thought that
the standard set of measurement instruments has an added value for clinical practice
and 90.3% indicated that measurement instruments can be of value in evaluating
treatment outcomes. During the interviews, the physical therapists mentioned some
barriers to the use of the standard set of measurement instruments, such as time
and the availability of the standard set in their practice. Physical therapists valued
using the measurement instruments for the evaluation of physical therapist treatments
for individual patients with COPD, as well as for the aggregated use of outcomes
for quality-improvement purposes. Moreover, the physical therapists indicated that
the measurement instruments have added value for the anonymized publication of
outcomes, providing transparency to policy-makers. Finally, 10 major categories
of physical therapist experiences were allocated to seven generic domains of a
thematical framework.
Chapter 7 outlines and discusses the results of this thesis by describing the
main findings and providing a reflection of the five most essential themes: 1) data
collection, 2) development of outcome-based quality indicators, 3) using outcomes
in clinical decision-making, 4) using quality indicators for internal quality improvement
and 5) using quality indicators for external transparency. Overall, it can be concluded
that the elucidation of outcomes using standardised routine data collection of patientreported outcomes and performance measures can play a key role for quality
improvement in physical therapy practice. The standard sets in this thesis were
perceived by stakeholders as having added value for the interactions between the
patient and physical therapist, for quality-improvement purposes, and for public
reporting at the population level as a first step in working towards full transparency.
Future efforts should focus on increasing the validity and reliability of the data
collected by the participating physical therapists and patients, including patient
characteristics that can be used to stratify patients into subgroups. An important
prerequisite for the use of outcomes for external transparency at the physical
therapist level is to ensure their validity, solve technical issues, and create a system
in which patients can provide patient-reported data without interference from their
physical therapist. Overall, our conclusion is that the core sets with outcome-based
quality indicators with routinely collected aggregated treatment outcomes are able
to discriminate between physical therapists or practices. The core sets are accepted
by stakeholders and are judged as an important basis for quality improvement and
useful in a learning healthcare system.
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SAMENVATTING
Hoofdstuk 1

Het routinematig verzamelen van behandeluitkomsten in de eerstelijns fysiotherapie
biedt de mogelijkheid om de kwaliteit van deze zorg te monitoren, te evalueren
en waar nodig te verbeteren. In een lerend gezondheidszorgsysteem kunnen
behandeluitkomsten op verschillende momenten gebruikt worden:
1. In de behandelkamer in de interactie tussen patiënten en fysiotherapeuten
voor het stellen van behandeldoelen en het monitoren en evalueren van de
behandelresultaten.
2.

Op groepsniveau kunnen fysiotherapeuten samen behandeluitkomsten
vergelijken en reflecteren op hun eigen behandelresultaten ten opzichte van
collega’s.

3.

Resultaten op groepsniveau kunnen ook worden gebruikt voor externe
transparantie, bijvoorbeeld als een hulpmiddel waarmee patiënten een
fysiotherapeut kunnen kiezen of voor het inkopen van zorg door zorgverzekeraars.

Voorwaarde voor het gebruik van behandeluitkomsten voor de bovenstaande
doelen is dat de gebruikte behandeluitkomsten op een valide en betrouwbare wijze
gemeten worden en door de stakeholders (patiënten en patiëntenverenigingen,
fysiotherapeuten, beleidsmakers, onderzoekers en zorgverzekeraars) worden gezien
als van toegevoegde waarde voor de dagelijkse fysiotherapiepraktijk.
Het doel van dit proefschrift was het ontwikkelen, selecteren en testen van
valide en betrouwbare kernsets van kwaliteitsindicatoren in de eerstelijns
fysiotherapiepraktijk voor patiënten met aspecifieke lage rugpijn en chronisch
obstructieve longziekte (COPD). De kwaliteitsindicatoren in de kernsets omvatten
relevante uitkomstdomeinen en bijbehorende meetinstrumenten voor het evalueren
van de fysiotherapiebehandeling. De kernsets werden ontwikkeld met minimale
datasets voor patiënten met aspecifieke lage rugpijn en COPD. De minimale datasets
omvatten routinematig verzamelde behandeluitkomsten uit de dagelijkse eerstelijns
fysiotherapiepraktijk. Deze sets zijn op basis van consensus tussen stakeholders
vastgesteld.
Naast indicatoren gericht op uitkomsten, zijn er ook structuurindicatoren en
procesindicatoren. Structuurindicatoren evalueren de zorgsetting, bijvoorbeeld
aanwezigheid van een fitnessruimte in een fysiotherapiepraktijk. Procesindicatoren
beschrijven het zorgproces in termen van klinisch redeneren van intake tot afsluiting
en het gebruik van meetinstrumenten. In dit proefschrift hebben wij ons met
name gefocust op proces- en uitkomstindicatoren gericht op uitkomstdomeinen
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gemeten met op PROs of fysieke testen. Hierdoor spreken we van uitkomstgerichte
kwaliteitsindicatoren.
De eerste stap in dit promotieonderzoek was het bepalen van uitkomstdomeinen
die de geleverde fysiotherapeutische eerstelijns zorg het beste in beeld brengen.
Dit kan met behulp van patiënt-gerapporteerde uitkomsten (PROs) of andere
patiëntuitkomsten zoals fysieke capaciteit. PROs kunnen worden gemeten met
behulp van valide en betrouwbare meetinstrumenten, ook wel patient reported
outcome measures (PROMs) genoemd. PROMs zijn vragenlijsten die zich kunnen
richten op generieke PROs, bijvoorbeeld pijn, of aandoening specifieke PROs,
bijvoorbeeld lichamelijk functioneren bij aspecifieke lage rugpijn. Een voorbeeld
van een generiek meetinstrument is de Numeric Pain Rating Scale (NPRS), een
voorbeeld van een aandoening specifiek meetinstrument is de Quebec Back Pain
Disability Scale (QBPDS). PROMs worden toegepast in de praktijk ter ondersteuning
van het patiëntgericht methodisch handelen en het klinisch redeneren, om de
uitgangssituatie vast te leggen, behandeldoelen te formuleren en om de voortgang
te monitoren. Naast PROMs kunnen ook andere meetinstrumenten, bijvoorbeeld de
6-Minuten WandelTest (6MWT) gebruikt worden voor het meten van fysieke capaciteit
bij patiënten met COPD. Verder kunnen patiënten op basis van de resultaten
voorkomend uit PROMs en fysieke testen zoals de 6MWT worden onderverdeeld in
subgroepen om bij het vergelijken van behandelresultaten rekening te houden met
specifieke kenmerken van patiënten.
In Hoofdstuk 2 beschrijven we de ontwikkeling van een zogeheten minimale dataset
voor patiënten met aspecifieke lage rugpijn. Op basis van een literatuurscan hebben
we 13 concept uitkomstdomeinen en bijbehorende meetinstrumenten geselecteerd.
Met behulp van vragenlijsten, interviews, expertgroep bijeenkomsten en een
consensusbijeenkomst hebben patiënten, fysiotherapeuten, beleidsmedewerkers en
onderzoekers input gegeven over welke uitkomsten opgenomen moesten worden de
minimale dataset. Uiteindelijk werd een minimale dataset van vijf uitkomstdomeinen
met bijbehorende meetinstrumenten geselecteerd: pijn gemeten met een NPRS,
activiteiten gemeten met de Patient Specifieke Klachten (PSK), fysiek functioneren
gemeten met de QBPDS of Oswestry Disability Index (ODI), en het ervaren
behandelingseffect gemeten met de Global Perceived Effect (GPE). Daarnaast
werd door stakeholders consensus bereikt over het belang van het identificeren
van subgroepen op basis van beginmetingen. Omdat de verwachte uitkomsten van
de behandeltrajecten voor subgroepen varieert op basis van karakteristieken van
de patiënt. Hiervoor werd de STarT Back Screening Tool (SBT) opgenomen in de
minimale dataset.
Hoofdstuk 3 beschrijft dezelfde methodiek zoals beschreven in Hoofdstuk 2 om
een minimale dataset te ontwikkelen voor patiënten met COPD. Als eerste stap
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werd wederom een literatuurscan uitgevoerd waaruit 21 uitkomstdomeinen en
bijbehorende meetinstrumenten voor patiënten met COPD zijn geselecteerd. Na
dezelfde consensus stappen met stakeholders zoals beschreven in Hoofdstuk 2
werden er uiteindelijk acht uitkomstdomeinen met bijbehorende meetinstrumenten
opgenomen in de minimale dataset. Niet alle meetinstrumenten zijn verplicht
doordat sommige meetinstrumenten alleen noodzakelijk worden bij bepaalde
behandeldoelen. Vier van de meetinstrumenten zijn verplicht: een procesmaat
over kenmerken van de fysiotherapeuten en praktijken, kwaliteit van leven gemeten
met de Clinical COPD Questionnaire (CCQ), ervaren behandelingseffect gemeten
met de Global Perceived Effect (GPE), fysieke capaciteit gemeten met de 6MWT.
Twee uitkomstdomeinen met bijbehorende meetinstrumenten zijn voorwaardelijk en
worden, indien relevant, gebruikt voor het evalueren van specifieke behandeldoelen:
spierkracht van de quadriceps gemeten met een hand-helddynamometer (HHD)
(met Microfet™) en kortademigheid gemeten met de Medical Research Council
Dyspnea Scale (MRC). Daarnaast zijn twee uitkomstdomeinen met bijbehorende
meetinstrumenten opgenomen om te exploreren of deze toegevoegde waarde
hebben: fysieke activiteit in het dagelijks leven gemeten met een accelerometer
en voor ervaren ziektelast de Assessment of Burden of COPD-tool (ABC-tool).
Om subgroepen van patiënten op basis van beginmetingen te identificeren, is een
methode opgenomen zoals beschreven in de Nederlandse zorgstandaard van de
Long Alliantie.
De meetinstrumenten in de minimale datasets die werden ontwikkeld in hoofdstuk
2 (aspecifieke lage rugpijn) en hoofdstuk 3 (COPD) zijn gebruikt als basis voor
het definiëren, testen en selecteren van kwaliteitsindicatoren in hoofdstuk 4 en 5.
Een voorbeeld van een kwaliteitsindicator op basis van PROMs is het percentage
patiënten met aspecifieke lage rugpijn dat klinisch relevant verbetert op pijn gemeten
met de NPRS
In Hoofdstuk 4 beschrijven we de verschillende stappen die wij doorliepen voor
het opstellen van een kernset indicatoren voor het meten van de kwaliteit van
de behandeling van patiënten met aspecifieke lage rugpijn. Allereerst werden
er 15 mogelijke proces- of uitkomstsindicatoren gedefinieerd, gebaseerd op de
uitkomstdomeinen en meetinstrumenten in de minimale dataset. Vervolgens
werden deze getest met data uit de dagelijkse praktijk om de vergelijkbaarheid
tussen fysiotherapeuten of praktijken te onderzoeken. Hiervoor werden per indicator
multilevel regressieanalyses uitgevoerd. Naast vergelijkbaarheid werd ook onderzocht
in hoeverre de proces- of uitkomstindicatoren voldoende onderscheidend vermogen
hebben tussen fysiotherapeuten of praktijken. In de analyses werd gecorrigeerd voor
patiëntkarakteristieken die van invloed zijn op de uitkomsten van de behandeling.
Deze zogeheten case-mix correctie bevatte de variabelen geslacht, leeftijd van de
patiënt, duur van de klacht voorafgaand aan de eerste zitting en beginscore van
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de betreffende uitkomst. De vergelijkbaarheid en het onderscheidend vermogen
tussen fysiotherapeuten of praktijken werd berekend met behulp van de intraclass
correlatiecoëfficiënten (ICC) voor- en na case-mix correctie.
Aan deze studie deden 1.009 fysiotherapeuten uit 219 fysiotherapiepraktijken
mee die 65.815 voltooide behandelepisodes van patiënten met aspecifieke lage
rugpijn hebben aangeleverd. Het onderscheidend vermogen van uitkomsten
tussen fysiotherapeuten of praktijken was voldoende voor alle 15 mogelijke
kwaliteitsindicatoren. De ICC varieerde tussen de 0,08 en 0,30 (0=de variatie in
behandeluitkomsten is niet toe te schrijven aan het fysiotherapeutisch handelen, 1= de
variatie in behandeluitkomsten is volledig toe te schrijven aan het fysiotherapeutisch
handelen). Ten slotte werden fysiotherapeuten en senior onderzoekers uitgenodigd
om hun oordeel te geven over de bruikbaarheid en de toegevoegde waarde van de
kwaliteitsindicatoren als instrumenten voor kwaliteitsverbetering. In focusgroepen
selecteerden fysiotherapeuten en senior onderzoekers een definitieve kernset
van zes kwaliteitsindicatoren: twee procesindicatoren (het routinematig meten van
NPRS en de PSK), en vier uitkomstindicatoren (verschil tussen het begin en na de
behandeling voor de NPRS, PSK en QBPDS, en het minimale klinisch relevante
verschil van de GPE-DV met 95% betrouwbaarheidsintervallen (BI)).
In Hoofdstuk 5 beschrijven we voor patiënten met COPD dezelfde methodiek als
beschreven in Hoofdstuk 4. Eerst werd een lijst met mogelijke kwaliteitsindicatoren
opgesteld. Vervolgens werd onderzocht of de kwaliteitsindicatoren gebruikt konden
worden om praktijken met elkaar te vergelijken en of zij voldoende onderscheid tussen
praktijken kunnen aantonen. Om te zorgen dat verschillen ook toegeschreven konden
worden aan de praktijken en niet aan patiënteigenschappen werd gecorrigeerd voor
leeftijd, geslacht en voor de hoogte van de beginscore van de betreffende uitkomst
in de multilevel regressieanalyses.
In totaal hebben 229 fysiotherapeuten uit 137 praktijken data aangeleverd voor de
analyses. Het aantal deelnemende fysiotherapeuten ligt lager dan in Hoofdstuk 4
omdat het aantal patiënten met COPD in de praktijken lager was dan het aantal
patiënten met aspecifieke lage rugpijn. In totaal werden 4.651 behandelepisodes
van patiënten met COPD geanalyseerd. De resultaten werden voorgelegd in
focusgroep bijeenkomsten waarin aan fysiotherapeuten en senior onderzoekers
werd gevraagd om een kernset van kwaliteitsindicatoren te selecteren op basis van
hun toegevoegde waarde als instrumenten voor kwaliteitsverbetering. De evaluatie
van de vergelijkbaarheid van de kwaliteitsindicatoren toonde aan dat in 10 van de
11 case-mix-gecorrigeerde modellen de ICC toenam met de correctie in vergelijking
met het model zonder case-mix correctie. Het onderscheidend vermogen van de
kwaliteitsindicatoren tussen praktijken varieerde, met een ICC van 0,01 tot 0,34.
Na bespreking van de uitkomsten gaf de meerderheid van de fysiotherapeuten en
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senior onderzoekers in elke focusgroep de voorkeur aan het opnemen van zeven
kwaliteitsindicatoren in de kernset. Deze bestaat daarmee uit drie procesindicatoren
(het aandeel patiënten met geregistreerde metingen op de 6MWT, de CCQ en de
HHD, voor en na de behandeling) en drie uitkomstindicatoren (de gemiddelde
verschilscore gebaseerd op de 6MWT voor het meten van fysieke capaciteit, de
CCQ voor het meten van kwaliteit van leven, en de HHD voor het meten van de kracht
van de quadriceps. Verder werd een procesindicator opgenomen (het aandeel
patiënten met beginmetingen op de 6MWT, CCQ en accelerometer) die gebruikt
kan worden om patiënten in subgroepen in te delen.
In Hoofdstuk 6 beschrijven we de resultaten van een onderzoek naar de
implementatie van de minimale dataset met meetinstrumenten voor patiënten
met COPD in de fysiotherapiepraktijk. Om de ervaringen met het gebruik van de
minimale dataset te onderzoeken hebben we een onderzoek uitgevoerd in twee
delen. Als eerste hebben we een kwantitatief onderzoek uitgevoerd, met een
vragenlijst onder 199 fysiotherapeuten over hun ervaringen met het gebruik van de
minimale dataset. Als tweede hebben we een kwalitatief onderzoek uitgevoerd met
individuele semigestructureerde interviews met 11 fysiotherapeuten. Het doel van
de interviews was om meer inzicht te krijgen in hun ervaringen met het gebruik van
de meetinstrumenten en te achterhalen want hun visie was op het mogelijke gebruik
van de gegevens voor kwaliteitsverbetering en transparantie.
Uit de resultaten van het kwantitatieve onderzoek bleek dat gemiddeld 68% van
de fysiotherapeuten aangaf een positieve houding te hebben ten aanzien van
het gebruik van de minimale dataset, 85% gaf aan voldoende kennis van de
meetinstrumenten te hebben en 85% was het eens met de items die betrekking
hadden op contextuele factoren, zoals het praktijkbeleid en hulp van collega’s in
de praktijk bij het toepassen van de meetinstrumenten in de minimale dataset. Uit
het onderzoek bleek ook dat 80% van de fysiotherapeuten vond dat de minimale
dataset een meerwaarde heeft voor de klinische praktijk en 90% geeft aan dat
meetinstrumenten van waarde kunnen zijn bij het evalueren van behandelresultaten.
Tijdens de interviews noemden de fysiotherapeuten enkele knelpunten voor het
gebruik van de minimale dataset, zoals de benodigde tijd voor het vastleggen en
uitvragen van metingen en de beschikbaarheid van de minimale dataset in het
elektronische patiëntendossier (EPD) in de praktijk. Fysiotherapeuten waardeerden
het gebruik van de meetinstrumenten voor de evaluatie van fysiotherapeutische
behandelingen voor individuele patiënten met COPD, evenals voor het
geaggregeerde gebruik van uitkomsten voor kwaliteitsverbetering. Bovendien gaven
de fysiotherapeuten aan dat de meetinstrumenten een meerwaarde hebben voor
het geanonimiseerd publiceren van uitkomsten, waardoor uitkomsten voor patiënten
en beleidsmakers transparant worden. Fysiotherapeuten waren sceptisch over
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volledige transparantie van uitkomsten voor bijvoorbeeld zorginkoop, met name
omdat zij het waarschijnlijk achtten dat andere fysiotherapeuten hun uitkomsten
zouden manipuleren om te voorkomen dat hun vergoeding door zorgverzekeraars
zou worden aangepast. Deelnemende fysiotherapeuten stelden daarom ook voor
om de patiëntmetingen door een derde partij te laten uitvoeren zonder de invloed
van fysiotherapeuten.
Vervolgens beschrijven we in Hoofdstuk 7 de algemene discussie met de
belangrijkste bevindingen van dit proefschrift aan de hand van de vijf thema’s.
Deze thema’s zijn: gegevensverzameling, ontwikkeling van uitkomstgerichte
kwaliteitsindicatoren, gebruik van uitkomsten in klinische besluitvorming, het
gebruiken van kwaliteitsindicatoren voor interne kwaliteitsverbetering en het gebruiken
van kwaliteitsindicatoren voor externe transparantie. Over het algemeen kan worden
geconcludeerd dat het gebruik van uitkomsten met behulp van gestandaardiseerde
routinematige gegevensverzameling van patiëntuitkomsten een sleutelrol kan
spelen voor kwaliteitsverbetering in de fysiotherapiepraktijk. De minimale datasets
in dit proefschrift werden door stakeholders gezien als van toegevoegde waarde
voor de interacties tussen patiënt en fysiotherapeut, voor kwaliteitsverbetering en
voor publieke rapportage op populatieniveau als een eerste stap naar volledige
transparantie van uitkomsten op het niveau van de fysiotherapeut en/of praktijk.
Toekomstige initiatieven moeten gericht zijn op het vergroten van de validiteit
en betrouwbaarheid van de gegevens, inclusief patiëntkenmerken die kunnen
worden gebruikt om voor te corrigeren of te stratificeren. Maar moeten
initiatieven doorontwikkeld worden waardoor fysiotherapeuten kunnen leren
van behandeluitkomsten, zoals een dashboard met feedbackinformatie en
ondersteuning bij peer-review bijeenkomsten. Een belangrijke voorwaarde voor het
gebruik van uitkomsten voor interne kwaliteitsverbetering en externe transparantie
op fysiotherapeutisch niveau is het waarborgen van de validiteit, het oplossen
van technische problemen en het creëren van een systeem waarin patiënten
uitkomst gerapporteerde gegevens kunnen invullen zonder tussenkomst van hun
fysiotherapeut.
Onze conclusie is dat de kernsets met routinematig verzamelde uitkomstgerichte
kwaliteitsindicatoren op groepsniveau voldoende onderscheidend vermogen van
behandeluitkomsten tussen fysiotherapeuten of praktijken hebben. De kernsets zijn
breed gedragen en kunnen in potentie gebruikt worden als belangrijke basis voor
kwaliteitsverbetering in een lerend gezondheidszorgsysteem.
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DATA MANAGEMENT
All data that is collected in this thesis are stored at the server of the Radboudumc,
department IQ-healthcare, secured folder: “H:\PL Philip van der Wees\Project Min
dataset Fysio” of which only the project team had access. In this thesis, all patients
and physical therapists in the prospective cohort are pseudonymized with a unique
code. For the patients, this unique code is obtained by the national registries of
the professional bodies, the encrypted keys of the patients are stored in a safe
environment of a Third Trusted Party. The unique code of participating physical
therapists is the so called “AGB-code”, which is a unique identification key for all
health professionals in the Netherlands. Personal details (name, date of birth, phone
number, email address and unique key) of patients and physical therapists that
participated in (focus) groups interviews were stored in a separate secured folder:
“H:\PL Philip van der Wees\Project Min dataset fysio NAW” of which only the project
leader and PhD candidate had access.
All studies in this thesis were conducted with the principles of Good Clinical Practice,
the Netherlands Code of Conduct for Research integrity and according to the
Declaration of Helsinki. For each study, we followed the international committee for
Research Involving Human Subjects (ICMJE) criteria for authorship. The Medical
Ethical Committee of the Radboudumc approved the study protocols of chapter 2
and 3 (registration # 2017-3154) and chapter 4, 5 and 6 (registration # 2019–5455).
Data were analysed in SPSS (quantitative analysis), LimeSurvey version 2.06 (surveys)
and Atlas.ti (qualitative analysis). Informed consent was obtained from all individual
participants included in the study. According to international standards, data will be
stored for 15 years. Data in this thesis are pseudonymized and documented and
stored to be reusable after anonymization. After publication of all studies in this thesis
data can be reused after a reasonable request upon the PhD candidate.
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DANKWOORD
Wie had dat gedacht? Koen die een proefschrift schrijft! In de zomer van 2017 was
ik iets heel anders van plan; mijn doel was namelijk om het een periode wat rustiger
aan te doen. Ik had de ambitie om mijn werk als fysiotherapeut te combineren met
onderzoek doen en kon aan de slag bij IQ-healthcare in het Radboudumc.
Tijdens de kick-off meeting na mijn vakantie bleek ons project groter te zijn dan
gedacht. Hierdoor werd het mogelijk om een promotieonderzoeker aan te stellen
en al snel kwam de vraag of ik die functie in zou willen vullen. Ik kreeg een week
bedenktijd met de mededeling dat als ik het niet ging doen, mijn aanstelling als junior
onderzoeker ook helaas zou komen te vervallen. Destijds baalde ik natuurlijk enorm
van dit voorstel. Maar achteraf bleek dit precies het duwtje dat ik nodig had om te
beginnen aan een prachtig onderzoek in een geweldig team!
Dit proefschrift had ik met geen mogelijkheid kunnen schrijven zonder de hulp, steun
en bijdrage van patiënten, fysiotherapeuten, collega’s, vrienden en familie. Daar ben
ik iedereen dan ook zeer dankbaar voor. Graag wil ik een aantal mensen in het
bijzonder bedanken.
Allereerst mijn promotieteam.
Prof. dr. P.J. van der Wees, beste Philip, ik heb je als een zeer betrokken promotor
ervaren. Je gaf me vertrouwen en het gevoel dat we dit onderzoek echt samen
deden. Ook tijdens de drukke momenten creëerde je structuur en overzicht zodat
we als team op de juiste koers bleven. Ik koester de herinnering van onze trip naar
de WCPT en onze ‘mansion’ in centrum van Genève. Bedankt voor de prettige
samenwerking waarvan ik hoop dat we die nog lang mogen voortzetten.
Dr. S.A. van Dulmen, beste Simone, als dagelijks begeleider vormde je samen
met Philip de kern van het promotieteam. Zonder jouw betrokkenheid had ik dit
proefschrift niet kunnen schrijven. Jij gaf nooit op, was altijd bereikbaar en bleef op
een fijne manier kritisch tot het laatste moment. Daar ben ik je heel dankbaar voor.
Zelfs toen we onderweg waren naar een focusgroep in een Twingo zonder airco
(met > 35°C) en samen een lekke band moesten verwisselen, waren we nog op tijd!
Dr. H. Kiers, beste Henri, wij leerden elkaar kennen in 2013. Je was mijn
scriptiebegeleider voor de opleiding fysiotherapie. Toen is mijn interesse in de
wetenschap ontstaan. Later zorgde jij ervoor dat ik in contact kwam met Philip, wat
uiteindelijk resulteerde in dit promotieonderzoek. Je ervaring, analytische blik en
input van ‘buitenaf’ hebben dit proefschrift absoluut naar een hoger niveau getild.
Bedankt voor alle hulp en kansen die jij voor me hebt gecreëerd.
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Em. prof. dr. M.W.G Nijhuis-van der Sanden, beste Ria, tijdens mijn promotieonderzoek
ging je met emeritaat en toch bleef je onderdeel van het team. Je bent betrouwbaar,
scherp, kritisch en neemt geen genoegen met half werk. Ondanks een drukke
agenda zorgde je er altijd voor dat je goed voorbereid was in onze overleggen. Er
is geen versie van het manuscript voorbij gegaan waar jij geen feedback op hebt
gegeven. Ik bewonder je arbeidsethos en voel me vereerd dat jij onderdeel was van
het promotieteam.
Daarnaast alle patiënten en fysiotherapeuten die deel hebben genomen aan het
project ‘minimale dataset lage rugpijn en COPD’: voor dit onderzoek was heel veel
data nodig, zonder jullie bijdrage was het nooit gelukt, bedankt!
De begeleidingscommissie van het project minimale dataset, Leen Voogt (NVVR),
Marie-José Schrasser, Renée Kool (Long Fonds), Guus Meerhoff (KNGF), Marije
de Leur (SKF), Rutger Soffers, Jan Ypinga (CZ), Alida Wolters en Sara Meijer
(DFZ). Door jullie bijdrage en (onderlinge) samenwerking hebben we het project
succesvol kunnen afronden en verdere implementatie kunnen faciliteren. Onwijs
bedankt voor jullie bijdrage.
Mijn collega’s van IQ: Juliette, Janine, Reinier, Marjo, Anita, Angelique en Irah,
bedankt voor alle hulp en ondersteuning bij mijn onderzoek. Pleuntje, Joelle,
Julie, Joris, Anna, Nynke, Niek, Gijs, Sijmen, Amy en alle andere kelderstrijders,
bedankt voor de welkome afleiding, borrels, samenwerking en lunchwandelingen
in park Brakkenstein. Überhaupt park Brakkenstein bedankt, je ligt op een perfecte
loopafstand waardoor ik veel pauzes van je heb kunnen genieten.
Guus, als mijn scriptiebegeleider hielp je bij mijn eerste vlieguren als onderzoeker.
Bedankt voor de eindeloze spreekwoorden, fijne sparsessies en de vriendschap
die daaruit voortvloeide.
Thomas, wij zijn pas meer gaan samenwerken tijdens de afronding van
mijn proefschrift. Ik bewonder je enthousiasme en energie voor de leerzame
onderzoeksprojecten waarin we samenwerken. Ik hoop dat nog lang te mogen doen.
Alle collega’s van de Geeresteingroep, ondanks dat ik de laatste tijd nog maar
beperkt in de praktijk aanwezig ben, voel ik me altijd zeer welkom; dank daarvoor!
In het bijzonder David en Jacqueline voor de ruimte die jullie hebben geboden om
mijn onderzoek met patiëntenzorg te kunnen combineren.
Naast het werkende leven zijn vrienden ontzettend belangrijk voor mij om te zorgen
voor voldoende joie de vivre! Ik koester dan ook het grote geluk dat ik een ontzettend
fijne groep vrienden om mij heen heb. Lieve Varsity, geneco’s (welke geëvalueerd is
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tot een wintersportgroep), ‘Loderlaan boys’, Julius, Onno, Suuz, Cecile, Britte en
Joosje: bedankt voor alle feestjes, verjaardagen, reizen, vakanties, sportactiviteiten,
gesprekken en alle andere mooie avonturen.
Lieve Sybren, tussen het schrijven door hebben we samen veeeeeeel (koffie)
momentjes beleefd waarin ruimte was voor ‘ouwe-jongens-krentenbrood’, reflectie,
ontspanning, sport, onderlinge competitie en humor. Ik ben ontzettend blij met jou
als vriend. ‘Koooomt goed jong!’
Lieve Laura en Job, lieve paranimfen, wat zijn jullie fijne mensen en super belangrijk
voor mij. Samen met jullie heb ik hoogte- en dieptepunten meegemaakt. Mede door
jullie ben ik wie ik ben. ‘Iedereen in transitie!’
Lieve familie, Jos en Vera, ik ben blij met jullie, broer en zus. We spreken elkaar niet
elke dag, maar ik hou van jullie. Pa en ma, altijd zijn jullie betrokken en geïnteresseerd
in mijn leven. Mede dankzij jullie beschik ik over belangrijke eigenschappen die nodig
waren om dit proefschrift tot een succes te maken. Zo hebben jullie me laten zien
dat je met discipline, doorzettingsvermogen en samenwerken ver kan komen. Want
ik ben een: ….!
En tot slot lieve Jos, samen met jou leerde ik om beter te ontspannen en om te
genieten van het leven. Je was erbij toen ik in één week een beslissing moest
nemen voor dit avontuur. Je steunt me bij alles, onvoorwaardelijk, zo ook tijdens mijn
promotieonderzoek. Bedankt voor je liefde, ik hou van jou!
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Co-promotors:
Dr. S.A. (Simone) van Dulmen
Dr. H. (Henri) Kiers
Year(s)

ECTS

TRAINING ACTIVITIES
a) Courses & Workshops
•

Radboudumc introduction, Nijmegen, the Netherlands

2017

0.5

•

RIHS introductory course, Radboudumc, Nijmegen,
the Netherlands

2017

0.75

•
•

PhD retreat, RIHS, ‘s Hertogenbosch, the Netherlands
Statistics for PhD candidates, Radboud University,
Nijmegen, the Netherlands

2018
2018

1.0
2.0

•

Journal club klinimetrie, IQ Healthcare, Radboudumc,
Nijmegen, the Netherlands
Scientific Integrity course, Radboudumc, Nijmegen,
the Netherlands

2019

2.0

2019

1.0

•

Journal club COSMIN checklist, IQ Healthcare,
Radboudumc, Nijmegen, the Netherlands

2019

2.0

•

Kwalitatieve onderzoeksmethoden, IQ Healthcare,
Radboudumc, Nijmegen, the Netherlands
PhD intervisie IQ Healthcare, Radboudumc, Nijmegen,
the Netherlands

2019

1.0

2018-2020

3.0

2020

1.0

2019

2.0

2019

0.4

•

•
•
•
•
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Academic writing for PhD candidates, Radboud
University, Nijmegen, the Netherlands
Mixed model analysis EpidM, VU University Medical
Center
Workshop multilevel analyses, IQ Healthcare,
Radboudumc, Nijmegen, the Netherlands

Addendum
•

Introduction course qualitative research, IQ
Healthcare, Radboudumc, Nijmegen, the Netherlands

2019

2.0

•

Basiscursus Regelgeving en Organisatie voor
Klinisch Onderzoekers (BROK-cursus), Radboudumc,
Nijmegen, the Netherlands

2020

1.5

2018

0.1

2019

0.1

2022

1.0

2018

1.0

Dutch Physical Therapy day congress (KNGF),
Brabanthallen, ’s Hertogenbosch, the Netherlands
Society for Back Pain Research, Sheffield, England

2019

0.1

2019

1.0

World Congress Physical Therapy, Geneva,
Switzerland
Participation
WCF (Scientific College for Physiotherapy) day,
Amersfoort, the Netherlands WCF (Scientific College
for Physiotherapy) day, Hilversum, the Netherlands
WCF (Scientific College for Physiotherapy) day,
Deventer, the Netherlands

2019

3.0

2018
2019

0.3
0.3

2021

0.3

2019-2020

5.0

2019-2020

3.0

b) Seminars & lectures
•
•

Introduction course participants MDS project (online)
Lecture for physical therapy network for patients with
COPD

c) Symposia & congresses
Oral presentations
•
•

Dutch Physical Therapy day congress (KNGF),
Brabanthallen, ’s Hertogenbosch, the Netherlands
Society for Back Pain Research, Groningen, the
Netherlands

Poster presentations
•
•
•
•
•
•

Organizing
•

Course for participants of research project MDS
TEACHING ACTIVITIES

Lecturing
•

Introduction in qualitative research (master medicine
students)

Supervision of internships
•

Supervision UU students (master thesis Clinical Health
Sciences, direction Physical Therapy Science)

2018-2021

8.0

•

Supervision RU students (master Biomedical Sciences)

2019-2020

4.0

•

Internship ‘Meet your PhD’ (bachelor Biomedical
Sciences)

2018-2019

0.4

TOTAL

46.75
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