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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.
Keywords: COPD, Measurement instruments, Standard set, Treatment evaluation, Physiotherapy, Quality
improvement
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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].
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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.

Methods
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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 Additional file 1. The set was implemented
in a two-year 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 Fig. 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.
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.’

Study design

Data analysis

A mixed methods approach with an explanatory sequential design was used by means of a survey and interviews

Mean scores and standard deviations (SD) were calculated for each question and for the three domains.
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Fig. 1 Diagram of the study. A sequential explanatory mixed method design

Descriptive statistics were calculated to describe the percentage 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 Additional file 2 for the interview
guide).
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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. [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 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
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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 h (SD 6.7 h), whereas the mean working hours
per week among the female participants was 28.4 h (SD
6.1 h). See Table 1 for full details.
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 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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Table 2 Results of the survey on attitude, knowledge, and context

Attitude

% (in total)
who agree‡

Mean (SD)

Min–max§
1–5

68.4

3.88 (0.86)

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 t ime†

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

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

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

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

Knowledge

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

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

†

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 min. 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 Additional 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.
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].
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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

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

Knowledge and skills of physiotherapists

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

Acceptance (including attitudes) of physiotherapists

Different experiences of using the measurement instruments related to age
Mixed perspectives on different ways to use the data of
the measurement instruments

Patient factors

Patient motivation and behaviour

Resistance to frequent measuring
Interest in own results
Participating in filling in questionnaires
Enthusiasm towards using an accelerometer
Barriers to using the accelerometer

Professional interactions

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

Information system of the practice

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

Availability of resources in the practice

Lack of space to complete the 6MWT
Microfet™ is expensive to purchase
Shortage of accelerometers

Capacity for organizational change

Information system of the practice

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

Availability of resources in the practice

Lack of space to complete the 6MWT
Microfet™ is expensive to purchase
Shortage of accelerometers

Social, political, and legal factors

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

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].
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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].

It was indicated in the instructions for the standard set
that measurements should be conducted every 3 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 6 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
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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].
Knowledge and skills of physiotherapists

The interviews revealed that physiotherapists who had
not received additional COPD-specific training had less
of a positive experience with the use of the standard 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].
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].
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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
3 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].

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:
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“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 COPDspecialized 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.
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
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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].

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].

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 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
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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.
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:
“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].
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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 aggregated-level
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 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].
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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
codes 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.
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
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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.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s41687-022-00487-2.
Additional file 1: Overview of the standard set of measurement instruments [13].
Additional file 2: Interview guide.
Additional file 3: Characteristics of the physiotherapists participating in
the individual interviews.
Acknowledgements
The physiotherapists who contributed to the interviews are acknowledged for
their effort and for sharing their experiences.
Author contributions
Concept/research design: ACV, JZ, SAvanD, PJvanderW. Manuscript writing:
ACV, JZ, SAvanD, HK, PjvanderW/. Data collection: ACV, SAvanD, JZ. Data
analysis: ACV, JZ, SAvanD, PjvanderW. Projectmanagement: ACV. Providing
participants: ACV, JZ, SavanD. Providing facilities/equipment: ACV, SAvanD,
HK. Providing institutional liaisons: ACV, SAvanD, HK, PjvanderW. Clerical/
secretarial support: ACV. Consultation (including review of manuscript before
submitting): SAvanD, JZ, HK, PJvanderW. All authors read and approved the
final manuscript.
Funding
This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
Availability of supporting data
The data that support the findings of this study are available from the corresponding author, AV, upon reasonable request.

Page 11 of 12

Declarations
Ethics approval and consent to participate
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.
Consent for publication
Not applicable.
Competing interests
The authors report no conflicts of interest in this work.
Author details
1
Radboud University Medical Center, Radboud Institute for Health Sciences,
IQ Healthcare, PO Box 9101, 6500 HB Nijmegen, The Netherlands. 2 Institute
of Human Movement Studies, Utrecht University of Applied Sciences, Utrecht,
The Netherlands. 3 Association for Quality in Physical Therapy (SKF), Zwolle, The
Netherlands.
Received: 15 March 2022 Accepted: 5 July 2022

References
1. Hu J, Meek P (2005) Health-related quality of life in individuals with
chronic obstructive pulmonary disease. Heart Lung 34(6):415–422
2. Dimitrova A et al (2017) Physiotherapy in patients with chronic obstructive pulmonary disease. Open Access Maced J Med Sci 5(6):720–723
3. Meerhoff GA et al (2017) Development and evaluation of an implementation strategy for collecting data in a national registry and the use of
patient-reported outcome measures in physical therapist practices: quality improvement study. Phys Ther 97(8):837–851
4. Porter ME (2010) What is value in health care? N Engl J Med
363(26):2477–2481
5. Van Der Wees PJ et al (2014) Integrating the use of patient-reported outcomes for both clinical practice and performance measurement: views of
experts from 3 countries. Milbank Q 92(4):754–775
6. Van Der Wees PJ (2017) Framework for the use of PROMs. Recommendations to OECD Ministers of Health from the high level reflection group on
the future of health statistics. OECD, Paris, p 27
7. van der Wees PJ et al (2019) Development of a framework with tools to
support the selection and implementation of patient-reported outcome
measures. J Patient Rep Outcomes 3(1):75
8. National Quality Forum I (2013) Patient reported outcomes (PROs) in
performance measurement. In: Washington (DC): National Quality Forum
9. Swinkels RA et al (2011) Current use and barriers and facilitators for
implementation of standardised measures in physical therapy in the
Netherlands. BMC Musculoskelet Disord 12:106
10. Van Peppen RP et al (2008) Outcome measures in physiotherapy management of patients with stroke: a survey into self-reported use, and
barriers to and facilitators for use. Physiother Res Int 13(4):255–270
11. Kyte DG et al (2015) An introduction to patient-reported outcome measures (PROMs) in physiotherapy. Physiotherapy 101(2):119–125
12. Eldin Alreni AS, McRobert C, McLean SM (2021) Utilisation of outcome
measures in the management of non-specific neck pain: a national survey of current physiotherapy practice in the UK. Musculoskelet Sci Pract
52:102347
13. Verburg AC et al (2019) Development of a standard set of outcome
domains and proposed measures for chronic obstructive pulmonary
disease in primary care physical therapy practice in the Netherlands: a
modified RAND/UCLA appropriateness method. Int J Chron Obstruct
Pulmon Dis 14:2649–2661
14. Heeren J, Triemstra M, Boer D (2016) Ontwikkeling van de PREM Fysiotherapie; een vragenlijst over de ervaren kwaliteit van de fysiotherapeutische zorg. 2016 01 Dec. 2016]; Available from: https://www.nivel.nl/
sites/default/files/bestanden/Ontwikkeling-PREM-Fysiotherapie.pdf
15. Verburg ACvD, S. A, Kiers H, Nijhuis-van der Sanden MWG, van der Wees
PJ. A practice test and selection of a core set of outcome-based quality

Verburg et al. Journal of Patient-Reported Outcomes

16.
17.
18.

19.
20.
21.

22.
23.
24.
25.

26.
27.
28.

29.
30.
31.
32.

33.
34.

(2022) 6:79

indicators in Dutch primary care physical therapy for patients with COPD:
a cohort study. Submitted
Tong A, Sainsbury P, Craig J (2007) Consolidated criteria for reporting
qualitative research (COREQ): a 32-item checklist for interviews and focus
groups. Int J Qual Health Care 19(6):349–357
Hsieh H-F, Shannon SE (2005) three approaches to qualitative content
analysis. Qual Health Res 15(9):1277–1288
Flottorp SA et al (2013) A checklist for identifying determinants of practice: a systematic review and synthesis of frameworks and taxonomies of
factors that prevent or enable improvements in healthcare professional
practice. Implement Sci 8(1):35
Guba EG, YS Lincoln (1981) Effective evaluation: improving the usefulness
of evaluation results through responsive and naturalistic approaches.
1981: Jossey-Bass
Dool JVD, Schermer T (2019) Zorg door de fysiotherapeut. Jaarcijfers 2018
en trendcijfers 2014-2018. Utrecht: Nive
Flottorp SA et al (2013) A checklist for identifying determinants of practice: a systematic review and synthesis of frameworks and taxonomies of
factors that prevent or enable improvements in healthcare professional
practice. Implement Sci 8:35
van der Wees PJ et al (2013) Developing a questionnaire to identify
perceived barriers for implementing the Dutch physical therapy COPD
clinical practice guideline. BMC Health Serv Res 13:159
Jette DU et al (2009) Use of standardized outcome measures in physical
therapist practice: perceptions and applications. Phys Ther 89(2):125–135
Stokes EK, O’Neill D (2008) Use of outcome measures in physiotherapy
practice in ireland from 1998 to 2003 and comparison to canadian trends.
Physiother Can 60(2):109–116
van Tuijl AAC et al (2020) Development of a tool for identifying and
addressing prioritised determinants of quality improvement initiatives
led by healthcare professionals: a mixed-methods study. Implem Sci
Commun 1:92
Ostergaard EB et al (2018) Barriers and motivational factors towards
physical activity in daily life living with COPD: an interview based pilot
study. Eur Clin Respir J 5(1):1484654
Haigh R et al (2001) The use of outcome measures in physical medicine
and rehabilitation within Europe. J Rehabil Med 33(6):273–278
Camus-García E et al (2021) Self-management interventions for
adults living with chronic obstructive pulmonary disease (COPD): the
development of a core outcome set for COMPAR-EU project. PLoS ONE
16(3):e0247522
Cazzola M et al (2008) Outcomes for COPD pharmacological trials: from
lung function to biomarkers. Eur Respir J 31(2):416–469
Cieza A et al (2004) Development of ICF core sets for patients with
chronic conditions. J Rehabil Med. https://doi.org/10.1080/1650196041
0015353
Mathioudakis AG et al (2020) Core outcome set for the management of
acute exacerbations of chronic obstructive pulmonary disease: the COSAECOPD ERS Task Force study protocol. ERJ Open Res 6(3):00193–02020
Souto-Miranda S, Marques A (2018) Triangulated perspectives on outcomes of pulmonary rehabilitation in patients with COPD: a qualitative
study to inform a core outcome set. Clin Rehabil. https://doi.org/10.1177/
0269215518821405
Pitney WA (2004) Strategies for establishing trustworthiness in qualitative
research. Int J Athl Therapy Train 9(1):26–28
Ivers N et al (2012) Audit and feedback: effects on professional practice
and healthcare outcomes. Cochrane Database Syst Rev 6:Cd000259

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Page 12 of 12

