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ABSTRACT 
Chronic obstructive pulmonary disease is one highly prevalent 
chronic disease that demands increasing care; it is already the third 
leading cause of death worldwide. There is accumulating evidence 
that in patients with chronic obstructive pulmonary disease 
pulmonary rehabilitation is effective in improving the prognostic risk 
factor profile and in delaying mortality. In order to benefit from 
pulmonary rehabilitation, exercise adherence plays a crucial role. 
The present review discusses the current evidence on exercise 
adherence in chronic obstructive pulmonary disease and provides 
practical tips for assessing and adopting strategies to improve 
adherence in the Dutch context. 
Studies from the Netherlands identify varying rates of exercise 
adherence depending on the complexity of the disease, such as 
comorbidities, and its treatment. Multiple factors determine exercise 
adherence in chronic obstructive pulmonary disease. In the 
Netherlands, factors such as perceived behavioral control, self-
efficacy, exercise history, motivation, education, physical health, 
comorbidities, depressive symptoms and fatigue determine exercise 
adherence.  
The Dutch version of the Rehabilitation Adherence Measure for 
Athletic training and a prediction model, the Predicting Adherence 
in paTients with CHronic diseases tool, can be used to identify poor 
adherence. Improving exercise adherence requires a multifaceted 
approach with strategies targeting healthcare providers, patients 
and healthcare systems. In the Dutch context, raising awareness of 
the patient’s context, emphasizing the importance of the patient-
therapist relationship, providing clearer information, and enhancing 
social support within the patient’s environment are essential for 
improving exercise adherence and chronic obstructive pulmonary 
disease control. 
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1. Introduction 
Chronic obstructive pulmonary disease (COPD) is a 
leading cause of morbidity and mortality 
worldwide, with an economic and social burden that 
is both substantial and increasing. 1 The prevalence 
of COPD increased by almost 40% between 1990 
and 2017, and by 2017, COPD had become the 
third leading cause of death globally. 2 In the 
European Union, the total costs of respiratory 
disease are estimated to be about 6% of the total 
annual healthcare budget, with COPD accounting 
for 56% (38.6 billion euros). 3 COPD prevalence, 
morbidity, and mortality vary across countries. 4 

 
Based on demographic trends, the absolute number 
of patients with COPD is expected to increase by 
31% between 2015 and 2040 in the Netherlands. 
5 COPD is associated with an increase in disability-
adjusted life years and years of life lost across the 
life course, and with substantial social and economic 
consequences for both individual patients and 
health system. 2 Total healthcare costs for patients 
with COPD were 400 million euros in 2007 in the 
Netherlands, and will rise to nearly 1.4 billion euros 
in 2032, being more than three times what it was in 
2007 (including a growth in healthcare spending of 
2.3% per year). 6 

 
Pulmonary rehabilitation (PR) aims to reduce the 
levels of morbidity, improve functioning, and is 
currently an integral component of managing 
COPD. 7 PR is a cost-effective method for improving 
health-related quality of life in patients with COPD 
and is recommended in national guidelines. 8 
Despite PR being cost- effective, increasing demand 
from an aging population and rising supply costs 
demand sustainable and affordable care. 9 In the 
medium term the cost of care is rising and a 
shortage of personnel is looming. 10 Due to the high 
number of consultations per patient per year (24.7), 
the cost of PR in primary care is relatively high: 
nearly 40 million euros in 2007. 6 To keep 
healthcare affordable and to make PR less labor-
intensive, there is a need for more focus on self-
management, without compromising the 
effectiveness of PR. 11  
 
Attention to self-management in patients with 
chronic diseases is becoming increasingly important 
to provide effective and efficient care. 12 Self-
management programs in primary care may 
improve health behaviors, health outcomes, and 
quality of life and, in some cases, have 
demonstrated effectiveness for reducing healthcare 
utilization and the societal cost burden of chronic 
diseases. 13 Self-management can be defined as 
‘actions that individuals, families, and communities 
engage in to promote, maintain, or restore health 

and cope with illness and disability, with or without 
the support of health professionals, and including 
but not limited to self-prevention, self-diagnosis, 
self-medication, and coping with illness and 
disability’. 14 This definition encompasses a range of 
self-management methods and approaches, one of 
the most important for self-management of chronic 
diseases being long-term adherence. 15 Long-term 
adherence in self-management can be 
conceptualized by three components: 1. Initiation: 
When the patient starts a lifestyle behavior change 
in accordance with his healthcare provider; 2. 
Implementation: The extent to which a patient’s 
behavior corresponds with agreed 
recommendations from his healthcare provider; 3. 
Persistence: The time from initiation to 
discontinuation. 16 Non-adherence can occur in any 
of these phases, and may change over time in 
patients. So, appropriate attention should be paid 
to patients’ level of adherence, as reduced 
adherence attenuates the benefits of the behavior 
change, and may negatively impact self-
management and thus health outcomes. 15 

 
As adherence is one of the critical determinants of 
self-management and COPD control, measures must 
be adopted to enhance adherence. Given general 
unawareness and lack of COPD control, improving 
adherence is crucial in the Dutch context. This review 
discusses the current evidence on exercise 
adherence in COPD and provides practical tips for 
assessing and adopting strategies to improve 
adherence in the Dutch context. 
 

2. Defining adherence 
Adherence has been defined as follows: “the extent 
to which a person’s behavior in therapeutic 
interventions, such as medication usage, following a 
diet, and/or executing lifestyle changes, 
corresponds with agreed recommendations from a 
healthcare provider”. 17 Adherence is a complex, 
multi-dimensional construct encompassing patient-
related, social/economic, therapy-related, 
condition-related and health system dimensions. 15 
In pulmonary rehabilitation it can be indirectly 
observed through a collection of related events, 
including attendance at clinic appointments, the 
extent to which patients follow their prescribed 
treatment, their communication with their healthcare 
provider regarding their recovery, and providing 
feedback about their home-based healthcare 
activities (e.g., performance and frequency of the 
exercises). 1 

 

3. Factors affecting exercise 
adherence in COPD 

Current evidence in the Netherlands shows  variable 
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 exercise adherence rates ranging from 50% to 
75%.12 The varying rates might be due to the 
complexity of the disease, such as comorbidities, 
and its treatment, but could also be due to 
methodological differences in defining and 
assessing adherence. 12 Thus, it is important to 
recognize that adherence is a complex phenomenon 
influenced by multiple factors. When interpreting 
reported rates, it is essential to consider the context 
and methodological details of the studies. 
Comparing rates between different studies can 
sometimes give a biased result due to this 
variability. 
 
Numerous factors influence adherence in patients 
with COPD and, partly for this reason, there is great 
variability in reported measures of adherence. 
These factors encompass social/economic, 
healthcare team/system, therapy-related, 
condition-related, and patient-related factors 
(Figure 1). 19 More than one factor may be the 
reason for sub-optimal adherence. In Ricke et al.’s 
review (2023) high-quality evidence supported that 
higher exercise adherence was predicted by the 
patient-related prognostic factor perceived 
behavioral control. Moderate-quality evidence 
supported that higher exercise adherence was 
predicted by higher self-efficacy, having an 
exercise history and being motivated. Additionally, 
higher exercise adherence was predicted by the 

social/economic prognostic factors higher education 
(moderate-quality evidence) and better physical 
health (low-quality evidence). Condition-related 
prognostic factors, including fewer comorbidities 
(moderate-quality evidence), fewer depressive 
symptoms (low-quality evidence) and less fatigue 
(low-quality evidence), also predicted higher 
exercise adherence. When predicting exercise 
adherence, the most prognostic factors were found 
in the patient-related, social/economic, and 
condition-related domains. 19 Relatively little 
research has been conducted on the health-system 
factors and therapy-related factors of adherence. 
The common belief that patients are solely 
responsible for their treatment adherence is 
misleading and often reflects a misunderstanding of 
how other factors influence people’s behavior and 
capacity to adhere to their treatment. 15 This holds 
true for the Dutch context as well. A recent study 
shows that the Theory of Planned Behavior, which 
consists only of patient-related factors, is 
insufficiently able to predict exercise adherence. 
When the Theory of Planned Behavior is extended 
with the patient-therapist relationship (health-
system factor) and other factors are taken into 
account such as MRC dyspnea score (condition 
related factor) and education (social/economic) 
then this model is better able to predict exercise 
adherence. 20

 
Figure 1 Factors affecting exercise adherence. 
Note: * = significant predicting factor (p < 0.05); ** = only mentioned in qualitative research; PBC = 
Perceived Behavioral Control  

https://esmed.org/MRA/index.php/mra/article/view/5116


  

 

 
Medical Research Archives |https://esmed.org/MRA/index.php/mra/article/view/5116  4 

Exercise Adherence in Chronic Obstructive Pulmonary Disease: Review of Current 
Evidence from the Netherlands 

4. Measuring adherence 
Self-report diaries are the most commonly used 
measure of adherence. However, there is no 
standardized diary that can be used across 
research studies, making it difficult to compare 
results between studies. Additionally, poor 
completion rates for diaries, coupled with 
inaccurate recall and self-presentation bias, can 
further impact the validity of these data. 21 A more 
objective approach involves the use of electronic 
devices such as accelerometers and pedometers. 22 
However, these devices require the patient to use 
them systematically, and therefore they might only 
be successful for more adherent patients. 
Furthermore, electronic devices might not be able to 
register all prescribed exercises. 23 

 
The literature has shown that two measurement 
instruments appear to be valid and reliable for 
assessing exercise adherence: the Sport Injury 
Rehabilitation Adherence Scale (SIRAS) 24 and the 
Rehabilitation Adherence Measure for Athletic 
Training (RAdMAT). 25 The RAdMAT allows for a 
more detailed and comprehensive assessment of 
adherence, covering items related to patients’ 

attitudes, communication and clinic behaviors. A 
cross-cultural validation of this measurement 
instrument was conducted in the Netherlands. 26,27 
The Dutch version of the Rehabilitation Adherence 
Measure of Athletic Training, the RAdMAT-NL, has 
good psychometric properties making it suitable for 
quantifying exercise adherence in patients with 
COPD undergoing pulmonary rehabilitation in a 
primary physiotherapy practice. 27 The RAdMAT-NL 
is a 16-item questionnaire that uses a 4-point rating 
scale (never = 1, occasionally = 2, often = 3, 
always = 4) to evaluate clinic-based adherence. 27 
The RAdMAT-NL consists of 2 subscales: 
Participation (items 1-5 and 9-16, range 13-52 
points), Communication (items 6-8, range 3-12 
points). The total scale range is 16-64, a higher 
score indicates a higher degree of adherence. 
Without the Communication items (item 6-8) the 
RAdMAT-NL can be used as a single measure of 
adherence. According to the American College of 
Sports Medicine guidelines, a score of at least 85% 
must be achieved to be adherent to the 
rehabilitation program. 28 This means, a minimum 
total score of 45 or higher must be achieved on the 
Participation subscale of the RAdMAT-NL to be 
adherent. 

Figure 2 The Dutch version of the Rehabilitation Adherence Measure for Athletic Training (RAdMAT-NL). 
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To assess patient’s adherence over an extended 
period and not just at the moment, a prediction 
model known as the Predicting Adherence in 
paTients with CHronic diseases (PATCH) tool is 
available for patients with COPD. 29 The predictors 
within the PATCH tool (intention, MRC-dyspnea 
score, depressive symptoms and alliance, which 
relates to the patient-therapist relationship) (Figure 
3) can aid physiotherapist in better estimating the 
likelihood that a patient will be capable of more 
self-management. Information from the PATCH tool 
can be used by healthcare providers to facilitate 

discussions regarding clinical care and target 
services to better manage COPD and make more 
efficient use of healthcare by patients receiving 
prolonged pulmonary rehabilitation in a primary 
physiotherapy practice. 29 Counselling can possibly 
focus on patients who need it the most, the ones who 
are non-adherent. Both healthcare providers and 
patients gain substantial benefits; less time and 
costs spent and placing the patients central to 
address their needs leading to improved health 
behaviors, health outcomes, and quality of life. 

 

 
Figure 3 Example of the PATCH tool. A threshold of 53.5% is suggested as the optimal cut-off value to 
define adherent patients. 
 

5. Strategies to improve exercise 
adherence 

The World Health Organization (WHO) recognizes 
that improving patients’ adherence may be the best 
investment for effectively treating chronic 
conditions. 15 Dutch research indicates that therapists 
can contribute to improving their patient's 
adherence in several ways. These include providing 
clear information about the purpose of advice and 
its potential benefits to the patient, collaboratively 
creating a treatment plan (shared-decision making) 
to ensure advice aligns within the patient's context, 
identifying and discussing barriers together with the 
patient (as patients often make cost-benefit 
analyses), and involving the environment to enhance 
social support. Patients can benefit from setting 
realistic and achievable exercise goals. Healthcare 

providers can assist patients in defining specific, 
measurable, and time-bound objectives by 
breaking down the exercise goals into smaller, 
achievable steps so patients may develop complete 
control over their prescribed exercises. 20 Regular 
monitoring of progress can help patients stay 
motivated and track their achievements. 
 
Another approach to help patients achieve lasting 
behavior change and, therefore, improve 
adherence, is to invest in the patient-therapist 
relationship. The patient-therapist relationship in 
therapeutic situations refers to the sense of 
collaboration, warmth, and support between the 
patient and therapist. 30 An impaired patient-
therapist relationship may arise from e.g., when 
patients feel unheard, disrespected, or otherwise 

https://esmed.org/MRA/index.php/mra/article/view/5116


  

 

 
Medical Research Archives |https://esmed.org/MRA/index.php/mra/article/view/5116  6 

Exercise Adherence in Chronic Obstructive Pulmonary Disease: Review of Current 
Evidence from the Netherlands 

out of partnership with their healthcare provider. 31 
Alliance has a direct impact on patient satisfaction, 
defined as  “the degree to which the individual 
regards the healthcare service or product or the 
manner in which it is delivered by the provider as 
useful, effective, or beneficial”. 32 Alliance consists 
of four elements – trust, knowledge, regard, and 
loyalty - and the nature of this alliance has a direct 
impact on patient satisfaction and, consequently, on 
exercise adherence. 32 Patients who trust and “like” 
their healthcare provider experience higher levels 
of satisfaction. Patient satisfaction increases when 
healthcare providers have knowledge about 
patients’ concerns and address their expectations, 
as well as when healthcare providers encourage 
patients to share information. Healthcare providers’ 
friendliness, warmth, emotional support, and caring 
(regard) are all associated with patient satisfaction. 
Patients report higher satisfaction when healthcare 
providers offer continued support (loyalty); 
continuity of care enhances patient satisfaction. 32 
 

Take home message 
Poor adherence limits the potential of pulmonary 
rehabilitation to improve patients’ health and 
quality of life. Furthermore, this non-adherence has 
been associated with substantial costs (for patients 
and society), including avoidable morbidity, 
increased hospital admissions, and prolonged 
hospital stays. 33 Conscious efforts from treating 
physiotherapists and patients are necessary to 
enhance exercise adherence and COPD control. 
Identifying who will adhere and who might not, is 
the initial step in the strategy to determine the level 
of support required during pulmonary 
rehabilitation. Focusing on the five factors affecting 
adherence, i.e., social/economic, healthcare 
team/system, therapy-related, condition-related, 
and patient-related factors, can offer practical 
suggestions for improving exercise adherence, 
including recognizing the significance of the patient-
therapist relationship.  

Considering the current evidence of the 
effectiveness of pulmonary rehabilitation and the 
influence of adherence on maximizing the potential 
of pulmonary rehabilitation, research should focus 
on improving adherence based on research. Future 
research could focus on patients who are non-
adherent: can psychosocial interventions —based 
on the factors predicting adherence — in 
combination with the current biomedical 
interventions, increase adherence so that this patient 
group also achieves better health outcomes and 
ultimately gains the ability for increased self-
management? Subsequently, it can be examined 
whether improved adherence and increased self-
management lead to a sustainable, more active 
lifestyle in patients with COPD. 
 

Conclusion 
Exercise adherence plays a pivotal role in achieving 
COPD control, but it can often be overlooked in 
routine clinical practice. Given that various factors 
contribute to poor adherence in patients with 
COPD, a holistic approach is essential to identify 
and address these issues. Strategies involving 
patients, physiotherapists, and health systems are 
necessary. In the Dutch context, raising awareness 
of the patient’s context, emphasizing the importance 
of the patient-therapist relationship, providing 
clearer information, and enhancing social support 
within the patient’s environment are essential for 
improving exercise adherence and COPD control. 
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