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SuMMAry AnD generAl DISCuSSIOn

In this thesis two main topics have been addressed: physical activity and physical fitness in 
patients with COPD. As detailed in Chapter 1 physical activity is defined as any bodily movement 
produced by skeletal muscles that requires energy expenditure.1 And physical fitness can be 
defined as the ability to carry out daily tasks with vigor and alertness, without undue fatigue, and 
with ample energy to enjoy leisure time. Physical fitness can be divided into performance and 
health related fitness.2 Both topics are important in patients with COPD. Physical activity level 
has been shown to be decreased even in early stages of the disease.3 Low physical activity level 
has negative consequences in general and for COPD patients in particular. Physical fitness in 
this population is also decreased and loss of exercise tolerance and muscle strength negatively 
affect quality of life. Physical activity and physical fitness affect each other and can both be 
modified by interventions such as physical activity counseling and pulmonary rehabilitation 
(PR). Physical activity and physical fitness may also be affected by psychological variables and 
biological or environmental variables as has been described in the introduction of this thesis. 
This thesis focused on five research questions related to physical activity and physical fitness. 
Figure 1 shows in which chapters (2-6) the five research questions have been discussed. The 
figure shows how physical activity and physical fitness have a reciprocal interaction and can be 
modulated by interventions and psychological variables.

Figure 1. Analytical model of variables interacting with physical activity and physical fitness 
in COPD. HADS: Hospital Anxiety and Depression Scale; SRQ-E: Self Regulation Questionnaire for Exercise; LIVAS: 
Lichamelijke vaardigheden schaal, Dutch version of the Perceived Physical Ability Subscale; ESWT: Endurance shuttle 
walk test; 6MWD: six minute walking distance. The numbers refer to the chapters in this thesis.
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Physical activity in COPD
Chapters 2, 3 and 4 dealt with physical activity in COPD patients. Three topics were addressed 
more specifically:

- The relationship between daily physical activity, physical variables and psychological 
variables. Direct as well as indirect relationships between those variables were 
studied cross-sectionally. 

- The effects of a physical activity counseling intervention on physical activity level, 
exercise capacity and quality of life in patients from general practices, outpatient 
clinics and a PR centre. 

- The predictors of and reasons for drop-outs from a physical activity counseling study.
To investigate these topics data from the COACH study, a randomized controlled trial, were 
used. In this trial COPD patients from all GOLD stages were recruited in three different settings: 
general practices, hospital outpatient clinics and a specialized PR centre. The counseling group 
received an intensive intervention period of 3 months in which 5 counseling sessions took place, 
followed by a follow up period of 12 months in which three additional counseling sessions 
were scheduled, including one phone call. The usual care group received care appropriate to 
their health status, which was a multidisciplinary PR program in the PR setting.

The relationship between physical activity, physical fitness and psychological variables 
In chapter 2 the baseline data of the COACH study were used to investigate the associations 
of physical activity with variables reflecting functional capacity and psychological variables. 
In addition, we investigated whether these associations differed for patients with high or low 
functional status. Variables that correlated significantly with steps per day were included in a 
multiple linear regression model, which showed that the six minute walking distance (6MWD) 
and Saint George Respiratory Questionnaire (SGRQ) activity score together explained 37% of 
the variance of physical activity. However, in a multiple linear regression model containing 
only psychological variables the Dutch version of the perceived physical ability subscale 
(LIVAS), which measures self-efficacy, still explained a considerable 16% of the variance of 
physical activity. This led us to believe that the association of psychological variables with 
physical activity might be indirect and mediated by variables reflecting functional capacity. 
In a structural equations model this hypothesis was tested, and results suggested that indeed 
psychological variables indirectly explained physical activity through functional capacity 
variables. 

Besides that, we divided the population in patients with high and low functional status (based 
on the median 6 MWD) and calculated associations of physical activity with variables reflecting 
functional capacity and psychological variables within these two groups. In patients with a 
lower functional status physical activity was significantly associated with seven of the variables 
reflecting functional capacity (i.e. forced expiration volume in one second (FEV1), 6MWD, 
Groningen Activity Restriction Scale (GARS) total score, SF-36 physical function, SGRQ activity, 
Clinical COPD Questionnaire (CCQ) function and Dutch Exertion and Fatigue Scale (DEFS)), 
whereas in patients with a higher functional status, physical activity was related to only four of 
these variables (i.e. 6 MWD, SGRQ activity, CCQ function and DEFS). In addition, in patients with 
a higher functional status a significant association existed between physical activity and two 
psychological variables (i.e. self-efficacy (LIVAS) and depression (HADS)), which was not found 
in patients with low functional status. 
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These results suggest an influence of psychological variables on someone’s functional 
capacity. Using structural equations modeling we were able to show indirect relationships 
between groups of variables. Apparently variables such as motivation, self efficacy, anxiety 
and depression influence a persons’ functional capacity, which in turn influences the actual 
use of these capabilities expressed as daily physical activity. In addition, the analysis in the two 
subgroups suggests that psychological variables may play a more important role in physical 
activity in patients with high functional status, whereas variables reflecting functional capacity 
may be a more important determinant of physical activity in patients with low functional 
status.

This cross sectional analysis of the COACH data showed, in line with other studies in COPD, 
that physical activity was significantly associated with variables reflecting functional capacity: 
higher physical activity level was associated with higher FEV1

3-8, higher general quality of life 
(SF-36)5,9, lower fatigue (DEFS)10 and higher disease specific quality of life (SGRQ and CCQ)7,8,11. 
The 6MWD, which explained the largest part of the variance in our multiple regression model, 
was also found to be a determining factor in three other studies.4,5,11 
In addition to the existing literature, we found that in COPD physical activity was negatively 
associated with disability (GARS), which has to our knowledge not been reported before. 
Regarding psychological variables in our study we found higher physical activity level to be 
associated with a higher self-efficacy, which is in accordance with two other studies in COPD.5,8 
Moreover, lower depressive symptoms were found to be associated with higher physical 
activity level, which was not found in two earlier studies.3,9 Finally, and again, in addition to 
the existing literature we found that psychological variables might indirectly affect physical 
activity through variables reflecting functional capacity.

The effects of a physical activity counseling program 
In chapter 3 we investigated the short- and long term effects of the COACH physical activity 
counseling program. In a population of 155 COPD patients from three healthcare settings a 
randomized controlled trial was performed aiming at increasing physical activity. The primary 
outcome measure of this study was physical activity level (steps/day and total activity/day), 
secondary outcome measures were quality of life (CRQ and CCQ) and exercise capacity (6MWD).

Results show that steps/day and total activity/day increased significantly from 0-3 months in 
the counseling group compared to usual care in the total group (p=0.001) as well as in the 
outpatient clinic subgroup (p= 0.007) and the PR subgroup (p=0.03), but not in the general 
practice subgroup. After 15 months a nearly significant difference between counseling and 
usual care in the total group was found (p=0.062). When patients with a baseline physical 
activity level >10000 steps/day, who can be considered as sufficiently physically active, were 
excluded from the analysis, there was a significant long term positive effect of the counseling 
program (p=0.017) in the total group. With respect to secondary outcome measures significant 
changes in exercise capacity (6MWD) and quality of life (CRQ) were shown from 0-3 months 
only in the outpatient clinic group (p=0.049 for 6MWD, p=0.006 for CRQ). 

To our knowledge this was the first study that investigated the short term as well as the long 
term results of physical activity counseling in COPD. It is interesting that the physical activity 
counseling is not only assessed in patients in a PR setting, but also in the general practice and 
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outpatient clinic settings, thereby including a broad range of COPD patients. The COACH study 
confirmed short term results from two pilot studies12,13 and added promising long term results. 
A higher physical activity level was maintained after 1 year follow up, at least in patients with a 
baseline step count <10000 steps/day. Indeed, some adjustments might be necessary to better 
tailor the program to the individual patient, which will be discussed below in the discussion 
and practical implications sections.

It is generally acknowledged that behavioral change programs are more likely to succeed 
when the intervention period is longer than 6 months. The Stages of Change model suggests 
that a person, who tries to change behavior, starts and stays in the ‘action’ phase for about six 
months before entering the ‘maintenance’ phase.14 Two recent studies with longer intervention 
periods indeed showed sustained effects on physical activity level in other populations.15-17 
In COPD a six months period of PR was necessary to increase physical activity, whereas three 
months of rehabilitation was sufficient to improve exercise capacity and quality of life.18 This 
suggests that longer intervention periods indeed are needed to induce long-lasting changes 
in physical activity behavior.

Predictors of and reasons for dropout from a physical activity counseling study
In chapter 4 dropout from the COACH study was investigated. Drop out is a problem that 
frequently occurs in programs aiming at enhancement of physical activity level in patients 
with chronic disorders, whether or not as part of a clinical trial.19,20 We investigated the reasons 
for and predictors of drop out of patients participating in a physical activity counseling study. 

Total dropout rate of the physical activity counseling study was 29.7%. Death, motivation, 
medical and personal reasons were identified as reasons for dropout. Motivation (n=22) and 
medical reasons (n=12) were the most prevalent reasons for dropout. Medical reasons were 
among the most important reasons for dropout from PR studies as well.21-23 Although both 
treatment strategies may differ in their burden for the patients, the reasons for dropout may be 
similar. Regarding predictors of dropout, low intrinsic motivation for physical activity and low 
mental status at baseline predicted dropout from counseling in the short term (0-3 months). 
Lung function (FEV1) predicted dropout from counseling in the long term (3-15 months). Only 
low motivation for physical activity predicted short term dropout from usual care, whereas 
lower functional status predicted long-term dropout from usual care. It seems that short term 
dropout is characterized more by psychological factors such as motivation and mental status, 
especially when a patient is participating in a physical activity behavior change program. In 
contrast, in long term dropout factors related to diseases status (FEV1, functional status) play a 
more important role. 

This study adds to the literature an analysis of dropout from physical activity counseling in 
COPD, which has not been reported before. There are some studies reporting on dropout 
from PR. In accordance with these studies we found medical reasons to be the most frequent 
reasons for dropout. Regarding predictors of dropout, low mental status was a predictor which 
might be similar to a PR study that found being depressed to predict dropout.23 In addition, 
lower FEV1, predicting long term drop out in our study, might be linked to worse disease status, 
which may also be the case for quadriceps force, higher number of pack years and lower fat 
free mass, which were found to be predictors of dropout in two PR studies.21,23
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Discussion physical activity in COPD
Together the results of the COACH study show that the role of psychological variables should 
not be underestimated in explaining physical activity behavior in COPD and therefore should 
not be overlooked in physical activity behavior change programs in this disease. Especially in 
patients with higher functional status these variables may play an important role as significant 
associations of physical activity with depression and self efficacy were shown. In addition, 
when we look at dropout, a psychological reason like lack of motivation is the most important 
reason of dropout. Moreover, intrinsic motivation for physical activity and low mental status at 
baseline predict dropout from a physical activity counseling program. Possibly, future studies 
should not only aim at improving physical activity level but also at modifying the psychological 
factors that either seem to influence this physical activity level, or lead to dropout from physical 
activity counseling.

With regard to the applicability of the COACH counseling program we showed that the 
dropout rate was lowest in the outpatient clinic subgroup. The effects of counseling on 
physical activity level were the largest in this setting. This advocates for implementation of 
COACH particularly in patients from the outpatient clinic setting. Physical activity counseling in 
these patients might influence their disease progression. Adopting a physically active lifestyle 
in earlier disease stages might prevent patients from getting worse. Even when lung function 
decreases, patients can still benefit from the positive effects of their daily activity routine, as it 
prevents them from physical deconditioning. Moreover, it has been shown that in the general 
population being physically active on a moderate level has beneficial effects on hospital 
admission and mortality.24 

For the other two health care settings, general practice and PR, some alterations to the program 
or to the selection of patients might be necessary to make the program more effective. Such an 
alteration might be to offer more feedback moments over a longer period to increase the long 
term effects of the intervention. This might be especially important for patients in the PR group 
who were not able to maintain the higher physical activity level when they returned home 
again, and also dropped out more often. Other ways to improve the efficacy of our counseling 
program could be to introduce other or more intense feedback signals on physical activity. For 
example by offering patients real time feedback signals, such as sound or visual signals from 
a pedometer or accelerometer itself or integration of these devices in a smartphone (mHealth 
applications). When patients fail to achieve their goals a counselor can intervene early, e.g. 
by discussing the experienced barriers with a patient. Indeed, such applications have already 
been shown to be feasible in cardiac patients.25 

With regard to the lack of a positive effect in patients recruited from general practice we 
suggest this could be explained by several behavioral change theories. For instance, the 
Health Belief Model, the Self Determination Theory and the Goal Setting theory, suggest that 
individuals are only motivated to change behavior, when they fear health consequences of an 
unhealthy lifestyle or expect benefits of behavioral change.26-28 When we apply these theories 
to our study population part of the patients in the general practice setting might not have 
been willing to change physical activity behavior, because they were not yet experiencing the 
limitations of their disease. Another explanation for the lack of a positive effect might be that 
these patients had higher baseline physical activity levels, which may have led to less room for 
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improvement. Nevertheless, we think the counseling program can still be worthwhile for COPD 
patients from the general practice setting, as intervening early in the disease might prevent 
these patients from getting worse in a later stage of their disease, when they start experiencing 
limitations. To be more effective, the counseling in this group might focus somewhat more 
on educating patients on the importance of a physically active lifestyle, thereby increasing 
patients’ motivation to keep or adopt a physically active lifestyle. Possibly, when patients in 
this setting are selected more specifically for having low baseline physical activity level, low 
exercise capacity and/or high motivation for physical activity the counseling can even be more 
effective. 

Besides the above suggested modifications to our counseling program, it might be necessary 
to develop programs with a different approach. For patients with low motivation for physical 
activity this may include more social support from family, friends, neighbors or other 
COPD patients acting as external motivation. Besides that, being physically active together 
with others gives the opportunity to learn from peers and often increases the experienced 
enjoyment of the activity. Social cognitive theory can be used to develop such interventions 
for COPD patients with low intrinsic motivation, as social support and enjoyment are factors 
mentioned to influence behavior in this theory, next to factors such as self-efficacy, goal setting 
and outcome expectations.29

Physical fitness in COPD
In Chapter 5 and 6 two different questions about the endurance shuttle walk test (ESWT), a 
measurement tool for endurance exercise capacity, were investigated:

- Which variables explain the change in endurance exercise capacity in COPD patients, 
measured by the ESWT? Thereby insight was gained in whether there is a patient 
profile associated with improved exercise capacity after PR. 

- What is the clinically relevant change of the ESWT in a population of COPD patients 
with chronic respiratory failure?

Variables explaining the change in endurance exercise capacity in COPD
In chapter 5 the ESWT was used as primary outcome measure in an observational study 
investigating who benefits most of PR in terms of endurance exercise capacity. It has been 
shown before that PR has positive effects on exercise capacity in COPD.30 However, not all COPD 
patients benefit from PR to the same extent. We included 102 COPD patients who followed PR 
(age 60 ± 10 (mean ± SD) years, FEV1 % predicted 44 ± 6 %, 54 men). Lung function, maximal 
incremental cycle testing, quadriceps force and incremental and endurance shuttle walk test 
(ISWT/ESWT) were performed at the start of PR. The ESWT was repeated after 7 weeks of PR. A 
mean change in ESWT (ΔESWT) of 100±154 % was found. Four variables showed a statistically 
significant negative correlation with ΔESWT: FEV1 % pred. (ρ=-0.20), peak work rate (ρ=-0.24), 
Δlactate (ρ=-0.33) and incremental shuttle walk test (ISWT) (ρ=-0.31). Further exploration of 
predictive variables for change in ESWT using a cluster analysis revealed the presence of 2 
homogeneous groups which were significantly different on several variables: 1) a profile with 
high ΔESWT, TLC and RV and low FEV1, VO2peak, quadriceps force, Δlactate, HRpeak % pred. and 
ISWT distance, and 2) a profile with low ΔESWT, TLC and RV and high FEV1, VO2peak, quadriceps 
force, Δlactate, HRpeak % pred. and ISWT distance.
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The study showed that single variables from lung function or exercise testing at baseline have 
limited predictive value for response to exercise training. However, patients with worse disease 
status (i.e. a combination of lower FEV1, more hyperinflation, lower exercise capacity and worse 
quadriceps force) improve more in endurance exercise capacity. This is an important finding as 
many clinicians often hesitate to offer PR to COPD patients with a very severe disease status. 
The study also revealed that the ESWT showed a good responsiveness to change after PR.

Existing literature on this topic suggests that a larger improvement in endurance exercise 
capacity may be related to worse functional status.31,32 Our study adds to the existing literature 
the finding of a new patient profile that is a combination of clinical characteristics, rather than 
single variables to be related to larger improvements in endurance exercise capacity.  

The clinically relevant change of the ESWT
In chapter 6 the minimally important difference (MID) of the ESWT in patients with severe COPD 
and respiratory failure undergoing PR was investigated. Although, the endurance shuttle walk 
test has proven to be responsive to changes in exercise capacity after PR for COPD, it is not clear 
yet which amount of change should be considered as clinically relevant. Data were derived 
from a randomized controlled trial, investigating the value of non invasive positive pressure 
ventilation added to PR. Fifty-five stable COPD patients, GOLD stage IV, with chronic respiratory 
failure were included, mean (SD) FEV1 31.1 (12.0) % pred, age 62 (9) y. The 6MWD, peak work 
rate and CRQ were used as anchors and Cohen’s effect size was used as a distribution based 
method. The results of this study showed that the estimated MID of the ESWT is 186s, 76% or 
154m with CRQ as anchor, 199s, 81% or 164m with peak work rate as anchor, and 199s or 82% 
with the 6MWD as anchor. Using the distribution based method the MID was 144s, 61% and 
137m. The MID differed only slightly between the two anchor based methods used. Therefore 
we recommend using a change in ESWT ranging from 186-199s, 76-82% or 154-164m as MID in 
COPD patients with chronic respiratory failure. Further research should elucidate whether this 
cut-off value is also valid in other COPD populations and with other interventions. 

Discussion physical fitness in COPD
We used the ESWT in two studies. Both studies have shown that the ESWT is a very feasible 
instrument to measure exercise capacity. In accordance with the literature the ESWT showed to 
be very responsive to changes in subjects following PR in both our studies.33,34 In our opinion, 
these results are clinically relevant. Regarding predictors of this change in ESWT after PR, not 
one single variable from lung function or maximal incremental exercise testing at entry of 
PR predicts the response to exercise training, but an integrated patient profile seems more 
appropriate. Particularly the more severe COPD patients, i.e. patients with worse lung function 
combined with worse exercise capacity seem to benefit more from PR, which provides a strong 
argument not to exclude these severely disabled patients from PR programs. 

Although the ESWT has been shown to be responsive after PR in COPD patients, it was not clear 
yet whether a statistical change is clinically relevant. The MID of the ESWT has been investigated 
in one other study, that showed a smaller MID for the ESWT after pharmacological treatment 
with bronchodilators.35 In that study a MID for the ESWT after PR was not estimated. The 
estimation of an MID may be influenced by many factors, e.g. the intervention, the population 
and the anchors and distribution based methods used. In this respect, our patient group was 
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rather small and specific. Taken together, it would be interesting to investigate whether the 
MID results from the current study can be confirmed in a larger and broader COPD population.

Of course we were very interested in the implications of our newly defined MID for other PR 
studies. We identified four studies using the ESWT as outcome measure, all showing significant 
improvements in ESWT after intervention.36-38 The four selected studies included patients with 
quite similar mean age (60-70 years) and mean FEV1 (37.5-49.6 %predicted) and demonstrated 
mean ESWT improvements between 138-378 seconds and 15-100%.36-38 A major difference 
with the patients included in our MID analysis is that the patients in our analysis all suffered 
from chronic hypercapnic respiratory failure. Probably, the differences found in mean ESWT 
changes in these studies are due to differences in COPD population, study design and efficacy 
of the intervention. Comparing the mean ESWT improvements of the four studies with our 
MID it can be acknowledged that a considerable proportion of the participants improved more 
than our MID. We realize that our newly defined MID is a construct that needs further validation 
in future studies, using different anchors and including different study populations.

Future PerSPeCtIVeS

Implications for clinical practice 
Our physical activity counseling program can be used as a tool to enhance the self management 
of physical activity behavior in COPD patients. We think that the results from our physical 
activity counseling study have a number of possible implications for COPD patients and the 
healthcare practitioners treating these patients, such as GP’s, pulmonary physicians, physical 
therapists and general practice/respiratory nurses across different healthcare settings. 

Firstly, enhancing awareness of COPD patients on the positive effects of physical activity is an 
important issue. Patients are often skeptic about being physically active or exercising because 
they experience dyspnea. However in the long term a more physically active lifestyle will 
show benefits. Although education on these positive effects theoretically plays an important 
role in this awareness process, self management, in this case of physical activity behavior, 
might even be more important. Patients can be made responsible for their own behavior 
by learning them strategies on starting to change their daily routines and implementing a 
more physically active lifestyle. Aspects of behavioral change theories such as goal-setting, 
and self-regulation might empower patients to take this responsibility and make a clear plan 
for themselves. Self management programs for COPD patients already exist, but till now aim 
mostly at medication and exacerbation control. Management of an active lifestyle should 
therefore have a more prominent role in self management programs and interventions. Also 
in clinical trials investigating self-management programs in COPD should include measures of 
behavior change such as changes in self efficacy and motivation besides measuring physical 
activity, exercise capacity, exacerbation and hospital admission rate.39 

Secondly, the question arises which healthcare practitioner is the most appropriate counselor, 
when this program would be implemented in the general management of COPD patients. 
In our opinion, the counselor should of course have specific knowledge on the medical 
aspects of COPD and the potential burden of this disease for the individual patient. Besides 
that, the counselor should be trained to perform the counseling according to the program, 
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which includes the use of motivational interviewing techniques and strategies from several 
behavior change theories. This actually qualifies all health care practitioners involved in the 
treatment of a COPD patient as potential counselors. Still, we think that physical therapists and 
GP/respiratory nurses are the most appropriate healthcare practitioners to perform physical 
activity counseling. In general, physical therapists and GP/respiratory nurses have more time 
for individual patients, and they are more accessible for COPD patients. Moreover, these 
healthcare practitioners are experienced in monitoring patients over longer time periods. 
Besides that, counseling by a GP or pulmonary physician would be much more expensive, and 
therefore less cost-effective. Physical therapists and GP/respiratory nurses treat COPD patients 
in the different care settings. Ideally, the choice for counseling in a particular setting could 
depend on the individual preferences of the patient. But mostly, the choice is based on the 
actual treatment setting which has logistic advantages. For example, in patients with less severe 
disease counseling might work preventive and could be given by GP nurses, whom patients 
visit already for periodic lung function measurements, instructions on inhalation technique 
and exacerbation management. On the other hand, patients with more severe COPD who are 
already attending a supervised exercise training program in a primary care physical therapy 
centre might effectively be counseled on physical activity by their physical therapist in that 
particular setting. 

With regard to counseling in the tertiary healthcare setting some specific comments should 
be made. In our physical activity counseling study, the increase in physical activity level 
obtained in the intensive intervention period disappeared after 1 year follow up in this group. 
Nevertheless, we think that counseling might be appropriate in this group although some 
modifications from the initial program might be necessary as has been described before. Most 
important for these patients is the continuation of counseling in the home situation, either 
by phone calls of the PR physical therapist, or by face-to-face appointments with the physical 
therapist in the primary care setting to whom the patient is referred. Accurate transfer of 
information on physical activity behavior and plans, next to the usual information on exercise 
programs and test results, from the physical therapist in the PR setting to the physical therapist 
in the primary care setting should be warranted. The physical therapist can support patients to 
overcome (new) experienced barriers in the home situation that might occur when they lack 
the structure and the encouraging environment of a PR program. 

Thirdly, in our opinion it is important to make sure that COPD patients find their way to 
physical activity counseling programs. The doctors responsible for diagnosing and treating 
COPD patients, GP’s and pulmonary physicians, should be well aware of the positive effects 
of physical activity. The question is how prescription of physical activity, possibly by means 
of a counseling program, can be improved. More evidence based data on the positive effects 
of regular physical activity might help to convince doctors in that perspective. The WHO 
states that non communicable diseases, including COPD, are largely preventable by effective 
interventions tackling the shared risk factors including physical activity. In another WHO 
document an overview of evidence on interventions targeting physical activity and/or diet in 
diverse populations is provided. (physical activity and diet, what works, WHO)
It’s important to be aware of the preventive effect of physical activity and realize that a COPD 
patient who is still functioning quite well in daily life should already pay extra attention to 
maintaining an active lifestyle, to prevent worsening of disease status.
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Fourthly, we have looked into the current healthcare guidelines on COPD in the Netherlands, 
and how physical activity and physical training are addressed in these guidelines. Several 
guidelines describe care for COPD patients such as the ‘Richtlijn Ketenzorg COPD’, the ‘NHG 
standaard COPD’ for GP’s, the ‘Zorgstandaard COPD’ of the NVALT for pulmonary physicians 
and the ‘KNGF–richtlijn Chronisch Obstructieve Longziekten’ for physical therapists.40-43 For 
physical training, patients in early stages of the disease are advised to participate in regular 
sports activities and more severe COPD patients can participate in disease specific training 
programs of which frequency, duration and intensity have been described.43 

Regarding physical activity, all guidelines mention the importance of physical activity and to 
advice patients to enhance their physical activity levels, but most guidelines do not mention 
for whom and in which setting enhancement of physical activity could be part of the treatment 
and which methods could be used. Physical activity is only shortly described in the NHG 
standard and the Richtlijn Ketenzorg as an advice for the patient.40,41 The Zorgstandaard COPD 
adds to this physical activity advice that motivational interviewing techniques can be valuable 
in the physical activity behavior change process.42 The KNGF-richtlijn is the only guideline 
providing some more information on how to enhance physical activity level, specifically 
for physical therapists.43 In this guideline it is mentioned that patients should, during their 
training program, be encouraged to become more physically active. Physical therapists can 
use a problem solving approach and work together with the patient, supporting the patient to 
develop an active lifestyle. In this perspective, the physical therapist could use self-monitoring, 
goal-setting and evaluation, and five steps of behavior change. Although the KNGF guideline 
provides some direction on how to enhance physical activity it does not describe a structured 
program that can be used by physical therapists (or other health care practitioners) to enhance 
physical activity in all COPD patients in the different care settings.

Fifthly, ideally physical activity counseling should be covered by health care insurance to make 
it accessible to all patients and lift the financial barriers to participate. As enhancement physical 
activity is already included in guidelines for COPD financing by health care insurance would be 
a logical next step. In this respect, it would be interesting to investigate the cost effectiveness 
of physical activity counseling compared to the current physical training programs patients for 
COPD patients which are already part of insured care.

In our opinion, a structured physical activity counseling program might help to create 
uniformity in the way physical activity is enhanced in COPD patients and behavior change is 
initiated. A structured physical activity counseling program might also make the enhancement 
of physical activity more effective and easier to implement in health care practice. We think 
it is important to implement a structured physical activity enhancement program, as in our 
opinion physical activity advice might not be enough to empower COPD patients to change 
their physical activity behavior in the long term. Therefore, we think it would be very valuable to 
embed physical activity counseling as a treatment option within the integrated care programs 
being accessible as a treatment option across all healthcare settings and disease stages in the 
standard care for COPD patients. 

Although some adjustment might be necessary to make the program more effective and better 
applicable in our healthcare practice, we think that our COACH physical activity counseling 
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program could act as a starting point to implement structured physical activity counseling for 
COPD patients in clinical practice. Unfortunately, for implementation firstly into guidelines and 
secondly into medical practice and insured care, one positive trial, even if a careful randomized 
controlled trial, usually does not suffice. In a replication trial, use could be made of some of the 
above suggestions for further improvements. Some suggestions for future research have been 
described below. 

Future research
In future research on physical activity counseling some topics might be addressed more 
specifically. With respect to the current counseling program it is interesting to: 

- Investigate the effect of more feedback moments during the follow-up period of the 
study, or adjusting the number of feedback moments to the need of the individual 
patient. 

- Monitor psychological variables, next to physical activity, physical fitness and health 
related quality of life, through time, and make these psychological variables target 
of the intervention as well. Especially variables such as self efficacy and motivation 
might be improved by the cognitive behavioral theories used in the counseling 
program. 

- Investigate whether physical activity counseling in earlier stages has a preventive 
effect, e.g. whether it prevents (part of ) the disease progression or the decline in 
quality of life.

- Investigate peoples’ ideas about physical activity counseling supported by eHealth/
mHealth applications because such applications are a rapidly evolving part of 
healthcare and might be useful tools to empower self management in COPD patients. 
Therefore ideas about apps in general and ideas about contents of an app for physical 
activity enhancement of all stakeholders should be mapped using qualitative research 
methods, such as semi-structured interviews and focus group interviews. 

- Develop an eHealth and/or mHealth application based on the information gathered 
in the qualitative research process and by integrating principles of behavioral change 
theories. Thereafter the feasibility of such an application could be investigated by 
comparing physical activity counseling with eHealth/mHealth support to physical 
activity counseling without eHealth/mHealth support, no counseling at all or eHealth/
mHealth counseling alone.
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