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Take home message  

The major finding 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. 
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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. 

  



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 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. 

Method  

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 case-mix 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 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 post-treatment 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) 

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 between-relative 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 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 pre- and 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: hand-held 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 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 intercept-only 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 



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. 

 

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. 

 

 

 

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 scores
a
  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 2.2 points 3.5 points 298.4 Nm 3.0 points 



(130.3 m) (0.9) (1.1) (95.5) (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 multi-level 

analysis 

1679 

(36.0%) 

2201 

(47.3%) 

1110 

(23.8%) 

160 

(3.4%) 

1226 

(26.4%) 

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) 

 

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 

 Intercept-only 

model 

Adjusted 

model  

6MWT end score 0.08 0.17
a 

6MWT change score 0.00 0.01
a
 

6MWT MCID improvement
 b
  0.03 0.04

a
 

6MWT MCID deterioration 
b
 0.06 0.06 

CCQ end score 0.11 0.20
a
 

CCQ change score 0.06 0.09
a
 

CCQ MCID improvement
 c
 0.05 0.07

a  

CCQ MCID deterioration 
c
 0.03 0.05

a
 

GPE-DV end score 0.14 0.15
a
 

MRC end score 0.08 0.12
a
 

MRC change score 0.23 0.34
a
 

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 (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 non-acceptance 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 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 

post-treatment and 2a (6MWT), 2b (CCQ) and 2c (HHD) presents the caterpillar plots of the quality 

indicators in the final core set.  

 

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/ 

Percentage* 

Range*  

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 

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) 

 

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 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.  

 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.  
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Appendix A  

Table 1 Standard set of outcome domains and associated measures for patients with COPD accepted 

by all stakeholders as described in recent research[1] 

Domain Measure Guided measurement protocol  

 A: mandatory for all patients with COPD Intake Every 3 

months
 

End 

Practice/physical therapist level Characteristics of practices and physical 
therapists 

Once a 
year  

    

Physical capacity 6-Minute Walk Test (6 MWT) X X X 

Health-related quality of life Clinical COPD Questionnaire (CCQ) X X X
1 

Experience   Global Perceived Effect (GPE)    X X
 

 B: Conditional measures    

Quadriceps strength Hand-Held Dynamometer (HHD) (with a 
Microfet™)  

X X X 

Dyspnea Medical Research Council Dyspnea 
(MRC) 

X X X 

 C: Exploratory measures
2 

   

Physical activity Accelerometer (for physical activity in 
daily life)  

   

ABC-Tool
 

The Assessment of Burden of COPD tool    
1 

After treatment ≥12 months the CCQ needs only to be measured once a year. 
2  

The exploratory measures were not included in this study  

 

Table 2 Description of PROMs and physical performance measures   

Patient Reported Outcome Measures 
(PROMs) and physical performance 
measures  

Description   

6-Minute Walk Test (6 MWT)[2] Physical performance test where the patients walks for 6 minutes, 
according to the structured guidelines of Butland et al.[2] 

Clinical COPD Questionnaire (CCQ)[3] The CCQ is an 10 item questionnaire scores the health-related quality of 
life for patients with COPD, scored on a 7-point Likert scale, score 0 is 
“very good health status” and 6 “extremely poor health status” 

Global Perceived Effect Dutch Version  
(GPE-DV) [4] 

This 2-item questionnaire is about patient satisfaction and the patient 
experienced effect of the treatment on a 7-point likert scale  

Hand Held Dynamometrie (HHD)[5] Physical performance test where the patients scores his maximal 
isometric quadriceps strength  

Medical Research Council Dyspnea (MRC)[6] Single item scores the patient experienced symptoms of dyspnoea 
during physical activity on a 5-point Likert scale, score 1 is “symptoms of 
dyspnoea during heavy activities” and 5 “to symptoms of dyspnoea to 
leave the house” 

The Assessment of Burden of COPD index [7] A 15 item questionnaire scores the experienced burden of the COPD 
disease  

Accelerometer  Tool to measure physical activity in daily practice in average steps per 
day  

Characteristics of practices and physical 
therapist  

This structure measure scores the education level of the physical 
therapists and identifies the characteristics of the practice (e.g. 
equipment’s, training facilities) 

 
 
 
 
References:  



 
1. Verburg, A.C., et al., 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, 2019. 14: p. 2649-2661. 

2. Butland, R.J., et al., Two-, six-, and 12-minute walking tests in respiratory disease. Br 
Med J (Clin Res Ed), 1982. 284(6329): p. 1607-8. 

3. van der Molen, T., et al., Development, validity and responsiveness of the Clinical 
COPD Questionnaire. Health Qual Life Outcomes, 2003. 1: p. 13. 

4. Hudak, P.L. and J.G. Wright, The characteristics of patient satisfaction measures. 
Spine (Phila Pa 1976), 2000. 25(24): p. 3167-77. 

5. Desrosiers, J., et al., Comparison of the Jamar dynamometer and the Martin 
vigorimeter for grip strength measurements in a healthy elderly population.  Scand J 
Rehabil Med, 1995. 27(3): p. 137-43. 

6. Fletcher, C.M., Standardised questionnaire on respiratory symptoms: a statement 
prepared and approved by the MRC Committee on the Aetiology of Chronic Bronchitis 
(MRC breathlessness score). BMJ 1960. 2:1665. 

7. Slok, A.H., et al., 'To use or not to use': a qualitative study to evaluate experiences of 
healthcare providers and patients with the assessment of burden of COPD (ABC) tool. 
NPJ Prim Care Respir Med, 2016. 26: p. 16074. 

 



Appendix B Description of defined quality indicators for patients with COPD  

 

1. Monitoring the process of repeated measurement of the 6MWT  

Definition The proportion of patients with COPD who underwent physical therapy treatment and who 
completed the 6-Minute Walk Test (6 MWT) 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 with COPD who underwent physical therapy treatment for ≥3 months, 
and who completed the 6MWT pre- and post-treatment measured  

Denominator All patients who underwent physical therapy treatment for COPD 
Specification Physical capacity is measured in all patients with COPD with the 6MWT, a physical performance 

test where the patients walks for 6 minutes in a comfortable way 
Type of indicator  Process  

 

2. Monitoring the mean end score of the 6MWT  

Definition Describing the mean end score and 95% CI of patients with COPD who underwent physical 
therapy treatment for ≥3 months, and are pre- and post-measured with the 6-Minute Walk Test 

(6 MWT) 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 
Specification Physical capacity is measured with the 6MWT in all patients with COPD, a physical performance 

test where the patients walks for 6 minutes in a comfortable way 

Type of indicator  Outcome  

 

3. Monitoring the mean change score of the 6MWT 

Definition The mean change score and 95% CI of patients with COPD who underwent physical therapy 
treatment for ≥3 months, and are pre- and post-measured with the 6-Minute Walk Test (6 MWT) 
to evaluate physical capacity 

Rationale Improvement of physical capacity is an important goal in physical therapy treatment for ≥3 
months, for patients with COPD. Physical capacity is measured with the 6MWT 

Specification Physical capacity is measured with the 6MWT in all patients with COPD, a physical performance 
test where the patients walks for 6 minutes in a comfortable way 

Type of indicator  Outcome  

 
4. Monitoring the minimal clinical important difference of the 6MWT 

Definition The proportion of patients who underwent physical therapy treatment and experienced an 
minimal clinical important difference (MCID) on physical capacity measured with the 6-Minute 
Walk Test (6 MWT) 

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 with COPD who underwent physical therapy treatment for ≥3 months, 
and had a physical capacity difference of ≥30 meter between pre- and post-treatment measured 
with the 6MWT 

Denominator Total number of patients with COPD who underwent physical therapy treatment ≥3 months, and 
was measured on pre- and post-treatment with the 6MWT 

Specification Physical capacity is measured with the 6MWT in all patients with COPD, a physical performance 
test where the patients walks for 6 minutes in a comfortable way 

Type of indicator  Outcome  

 

 

 

 



5. Monitoring the process of repeated measurement of the CCQ  

 

6. Monitoring the mean end score of the CCQ 

Definition Describing the mean end score and 95% CI of patients with COPD who underwent 
physical therapy treatment for ≥3 months, and are pre- and post-measured with the 
Clinical COPD Questionnaire (CCQ) to evaluate health-related quality of life) 

Rationale Monitoring health-related quality of life is an important goal in physical therapy treatment 
for patients with COPD. Health-related quality of life is measured with the CCQ 

Specification The CCQ is an 10 item questionnaire scores  aspects of health-related quality of life for 
patients with COPD, scored on a 7-point Likert scale, score 0 is “very good health status” 
and 6 “extremely poor health status” 

Type of indicator  Outcome  

 

7. Monitoring the mean change score of the CCQ 

Definition The mean change score and 95% CI of patients who underwent physical therapy 
treatment for ≥3 months, and are pre- and post-measured with the Clinical COPD 
Questionnaire (CCQ) to evaluate health-related quality of life 

Rationale Monitoring health-related quality of life is an important goal in physical therapy treatment 
for patients with COPD. Health-related quality of life is measured with the CCQ 

Specification The CCQ is an 10 item questionnaire scores  aspects of health-related quality of life for 
patients with COPD, scored on a 7-point Likert scale, score 0 is “very good health status” 
and 6 “extremely poor health status” 

Type of indicator  Outcome  

8. Minimal clinical important difference of the CCQ 

 

 

 

 

 

 

 

 

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

Rationale Monitoring health-related quality of life is an important goal in physical therapy treatment for 
patients with COPD. Health-related quality of life is measured with the CCQ  

Numerator The number of patients with COPD who underwent physical therapy treatment for ≥3 
months, and who completed the CCQ pre- and post-treatment measured 

Denominator All patients who underwent physical therapy treatment for patients with COPD 
Specification The CCQ is an 10 item questionnaire scores  aspects of health-related quality of life for 

patients with COPD, scored on a 7-point Likert scale, score 0 is “very good health status” 
and 6 “extremely poor health status” 

Type of indicator  Process  

Definition The proportion of patients with COPD who underwent physical therapy treatment and 
experienced an minimal clinical important difference (MCID) on health-related quality of life 
and measured with the Clinical COPD Questionnaire (CCQ) 

Rationale Improving physical functioning is an important goal after physical therapy treatment. Health-
related quality of life is measured with the CCQ 

Numerator The number of patients with COPD who underwent physical therapy treatment for ≥3 
months, and had a health-related quality of life difference of ≥0.4 points between pre- and 
post-treatment measured with the CCQ 

Denominator Total number of patients with COPD who underwent physical therapy treatment ≥3 months, 
and health-related quality of life was measured between pre- and post-treatment with the 
CCQ 

Specification The CCQ is an 10 item questionnaire scores  aspects of health-related quality of life for 
patients with COPD, scored on a 7-point Likert scale, score 0 is “very good health status” 
and 6 “extremely poor health status” 

Type of indicator  Outcome  



9. Monitoring the process of end measurement of the GPE-DV  

Definition The proportion of patients with COPD who underwent physical therapy treatment and who 
completed the Global Perceived Effect Dutch Version (GPE-DV) post-treatment to evaluate the 
perceived treatment effect  

Rationale Patient with COPD with perceived treatment effect is a generic way to monitor the result of the 
treatment 

Numerator The number of patients with COPD who underwent physical therapy treatment and who 
completed the GPE-DV post-treatment measured  

Denominator All patients who underwent physical therapy treatment for patients with COPD 
Specification This questionnaire about patients experienced treatment effect is scored on a 7-point Likert 

scale, score 1 is “much improved” and 7 “worse than ever” 
Type of indicator  Process  

 

10. Monitoring the mean end score of the GPE-DV  

Definition Describing the mean end score and 95% CI of patients with COPD who underwent physical 
therapy treatment for ≥3 months, and are post measured with the Global Perceived Effect Dutch 
Version (GPE-DV) to evaluate the perceived treatment effect 

Rationale Patient with COPD with perceived treatment effect is a generic way to monitor the result of the 
treatment 

Specification This questionnaire about patient experienced treatment effect is scored on a 7-point Likert scale, 
score 1 is “much improved” and 7 “worse than ever” 

Type of indicator  Outcome  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



11. Monitoring the process of repeated measurement of the HHD  

Definition The proportion of patients with COPD who underwent physical therapy treatment and who 
completed the hand-held dynamometer (HHD) pre- and post-treatment to evaluate quadriceps 
strength 

Rationale Monitoring muscle strength is an important goal in physical therapy treatment for patients with 
COPD. Muscle strength is measured with the HHD (with a Microfet™) 

Numerator The number of patients with COPD who underwent physical therapy treatment for ≥3 months, 
and who completed the HDD pre- and post-treatment measured 

Denominator All patients with COPD who underwent physical therapy treatment  
Specification Quadriceps strength is measured in all patients using the hand-held dynamometer (HHD), with a 

Microfet™ 
Type of indicator  Process  

 

12. Monitoring the mean end score of the HHD 

Definition Describing the mean end score and 95% CI of patients with COPD who underwent physical 
therapy treatment for ≥3 months, and are pre- and post-measured with the hand-held 
dynamometer (HHD) to evaluate quadriceps strength 

Rationale Monitoring muscle strength is an important goal in physical therapy treatment for patients with 
COPD. Muscle strength is measured with the HHD (with a Microfet™) 

Specification Quadriceps strength is measured in all patients using the hand-held dynamometer (HHD), with a 
Microfet™ 

Type of indicator  Outcome  

 

13. Monitoring the mean change score of the HHD 

Definition The mean change score and 95% CI of patients with COPD who underwent physical therapy 
treatment for ≥3 months, and are pre- and post-measured with the hand-held dynamometer 
(HHD) to evaluate quadriceps strength 

Rationale Monitoring muscle strength is an important goal in physical therapy treatment for patients with 
COPD. Muscle strength is measured with the HHD (with a Microfet™) 

Specification Quadriceps strength is measured in all patients using the hand-held dynamometer (HHD), with a 
Microfet™ 

Type of indicator  Outcome  

 

14. Monitoring the minimal clinical important difference of the HHD 

Definition The proportion of patients with COPD who underwent physical therapy treatment and experienced 
an minimal clinical important difference (MCID) on physical capacity measured with the hand-held 
dynamometer (HHD) to evaluate quadriceps strength 

Rationale Monitoring muscle strength is an important goal in physical therapy treatment for patients with 
COPD. Muscle strength is measured with the HHD (with a Microfet™) 

Numerator The number of patients with COPD who underwent physical therapy treatment for ≥3 months, and 
had a quadriceps strength difference of ≥7.5 Nm between pre- and post-treatment measured with 
the HHD 

Denominator Total number of patients with COPD who underwent physical therapy treatment ≥3 months, and 
quadriceps strength was measured on pre- and post-treatment with the HHD (with a Microfet™) 

Specification Quadriceps strength is measured in all patients using the hand-held dynamometer (HHD), with a 
Microfet™ 

Type of indicator  Outcome  

 

 

 

 

 

 

 



15. Monitoring the process of repeated measurement of the MRC  

Definition The proportion of patients with COPD who underwent physical therapy treatment and who 
completed the Medical Research Council Dyspnea (MRC) pre- and post-treatment to 
evaluate symptoms of dyspnoea 

Rationale Monitoring symptoms of dyspnoea during physical activity is an important goal in physical 
therapy treatment, for patients with COPD. Symptoms of dyspnoea was measured with the 
MRC.   

Numerator The number of patients with COPD who underwent physical therapy treatment for ≥3 
months, and who completed the MRC pre- and post-treatment measured 

Denominator All patients who underwent physical therapy treatment for patients with COPD 
Specification Single item scores the patients with COPD experienced symptoms of dyspnoea during 

physical activity on a 5-point Likert scale, score 1 is “breathless during heavy activities” and 
5 “to breathless to leave the house” 

Type of indicator  Process  

 

16. Monitoring the mean end score of the MRC 

Definition Describing the mean end score and 95% CI of patients with COPD who underwent 
physiotherapy treatment for ≥3 months, and are pre- and post-measured with the Medical 
Research Council Dyspnea (MRC) to evaluate symptoms of dyspnoea 

Rationale Monitoring symptoms of dyspnoea during physical activity is an important goal in physical 
therapy treatment, for patients with COPD. Symptoms of dyspnoea was measured with the 
MRC 

Specification Single item scores the patients with COPD experienced symptoms of dyspnoea during 
physical activity on a 5-point Likert scale, score 1 is “breathless during heavy activities” 
and 5 “to breathless to leave the house” 

Type of indicator  Outcome  

 

17. Monitoring the mean change score of the MRC 

Definition The mean change score and 95% CI of patients with COPD who underwent physical 
therapy treatment for ≥3 months, and are pre- and post-measured with the Medical 
Research Council Dyspnea (MRC) to evaluate symptoms of dyspnoea 

Rationale Monitoring symptoms of dyspnoea during physical activity is an important goal in physical 
therapy treatment, for patients with COPD. Symptoms of dyspnoea was measured with the 
MRC 

Specification Single item scores the patient with COPD experienced symptoms of dyspnoea during 
physical activity on a 5-point Likert scale, score 1 is “breathless during heavy activities” 
and 5 “to breathless to leave the house” 

Type of indicator  Outcome  

 



Appendix C characteristics of participants in the focus groups 

Table 1 characteristics of participants in the focus groups  

ID Gender Age, years Work experience, years 

P.01 Female 33 6 

P.02 Female 33 3 

P.03 Male 30 5 

P.04 Male 33 5 

P.05 Male 34 10 

P.06 Female 25 0 

P.07 Man 54 26 

P.08 Female 37 15 

P.09 Female 58 35 

P.10 Female 32 9 

P.11 Male 30 7 

P.12 Male 23 1 

P.13 Male 39 15 

P.14 Male 35 4 

P.15 Female 40 13 

P.16  Female 48 23 

P.17  Female 29 2 

P.18 Male 58 34 

P.19 Male 57 31 

P.20 Male 60 34 

 




