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Aim and outline of of this thesis

The central aim of this thesis is to investigate whether developing and implementing 
a specific geriatric rehabilitation program for older patients with severe COPD that 
also integrates palliative care aspects, the GR_COPD program, is both feasible 
and effective.
With this goal in mind, four studies were performed that included two different study 
populations, as well as a systematic review and meta-analysis of the literature.
First, the feasibility study (that included a retrospective case series of 61 consecu-
tive patients with COPD that followed the GR_COPD program) investigated feasi-
bility in terms of patient characteristics, suitability, safety and preliminary evaluation 
of patient response to the GR_COPD program. Furthermore, in this specific group 
and setting, the responsiveness of the clinical COPD questionnaire (CCQ) was 
examined in order to determine if the CCQ could be used as a primary outcome in 
the subsequent GR_COPD study. 
Second, the GR_COPD study (that included a prospective cohort of 158 patients, 
hospitalized for an acute exacerbation and indicated for the GR_COPD program), 
investigated the effect of the GR_COPD program on disease-specific health status 
(measured with the CCQ), functional status and exacerbation frequency.  
Third, a systematic review of the literature was made, including a meta-analysis, 
that examined the prevalence of pain, factors related to pain and pain management 
interventions in patients with COPD. 
Fourth, cross-sectional data from the GR_COPD study were used to examine the 
prevalence, characteristics and relationships of pain in patients hospitalized for an 
acute exacerbation and indicated for the GR_COPD program.

Results

Main findings 
Part one: The GR_COPD program
Chapters 3 and 4 present the feasibility study. The results show that patients admit-
ted to the GR_COPD program had complex health issues: i.e. all patients suffered 
from advanced COPD (GOLD stage 3 or 4), co-morbidities were frequent, health 
status was severely impaired, and exercise capacity was limited. Furthermore, 
undernourishment was prevalent and many patients were at risk for an anxiety dis-
order or depression. These results confirm that patients admitted to the GR_COPD 
program have specific and complex problems and needs that can be explained by 
the co-occurrence of disease- and age-related problems. This underpins the need 
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for a suitable program that addresses these complex health issues. Preliminary 
evaluation of patient response to the GR _COPD program showed a clinically 
relevant improvement in both functional status and health status. Moreover, adher-
ence to the program was good, there were no unexpected adverse events and over 
90% of these patients were discharged home after a median length of inpatient re-
habilitation of 35 days. Thus, we concluded that geriatric rehabilitation for patients 
with advanced COPD is feasible and is likely to offer substantial benefits.
The study in Chapter 4 evaluated outcomes of the CCQ in relation to lung function, 
degree of dyspnoea and (change in) functional status. Results showed that, in 
this specific group of patients, the CCQ is sensitive to change in response to the 
GR_COPD program. 
Chapter 5 presents the results of the GR_COPD study and shows that, during 
a three-month follow-up period, the GR_COPD program had a significant and 
clinically relevant treatment effect on disease-specific health status (measured 
with the CCQ) and exacerbation rate. This allowed us to conclude that geriatric 
rehabilitation, for older patients with severe COPD and hospitalized for an acute 
exacerbation, is effective. However, a longer follow-up period is needed to reveal 
whether these results can be maintained for a longer period of time. Nevertheless, 
we also concluded that the GR_COPD program should be implemented in clinical 
practice, as no alternative rehabilitation programs for this specific group of patients, 
are available.

Part two: Pain in patients with COPD
Chapters 6 and 7 present two studies that focused on pain in COPD. Overall 
symptom burden is one of the most important determinants of disease-specific 
health status and, therefore, adequate symptom control is of major importance, 
from the perspective of both palliative care and rehabilitation medicine. Patients 
with COPD suffer from many different symptoms, of which the most commonly 
known are dyspnea, cough and sputum production. We decided to focus on pain, 
since pain is also highly relevant but an often unrecognized, underestimated and, 
therefore, undertreated symptom in patients with COPD; moreover, pain has a 
negative impact on quality of life and possibly also on functional status.
The results of our systematic review (Chapter 6) confirm that pain is prevalent in 
patients with COPD, with moderate to severe scores on intensity and interference. 
Furthermore, the results show that pain is related to many other symptoms (e.g. 
dyspnea, insomnia, fatigue, anxiety and depression) and that pain is negatively as-
sociated with health-related quality of life. Nevertheless, much remained unknown 
due to the relatively few studies on pain in COPD and the considerable amount of 
heterogeneity in the design of the included studies. 



Summary and general discussion 155

8

The cross-sectional study (Chapter 7) on the prevalence and characteristics of 
pain in patients indicated for the GR_COPD program, shows that pain was also a 
prevalent and significant symptom in this specific population, as 40% of all patients 
suffered from pain, with moderate to severe scores on intensity and interference. 
Furthermore, compared to patients without pain, patients with pain had an overall 
higher symptom burden and a more impaired disease-specific health status. Al-
though we found no difference in objective measurements of activities of daily living 
and exercise capacity, patients with pain experienced more limitations in functional 
status, as measured with the functional domain of the CCQ. Results from this study 
also indicate that pain treatment was probably suboptimal in terms of pain relief 
and prescription of analgetics. These results tend to confirm that, in patients with 
COPD, pain is often unrecognized, underestimated and undertreated. Thus, we 
concluded that, in this group of patients and setting, pain needs more attention and 
standard assessment of pain should be implemented into daily practice, together 
with patient education on this subject.

Reflection

To further discuss the outcomes of the work presented in this thesis, the postacute 
rehabilitation (PAC) quality framework of Jesus and Hoenig was used as a theoreti-
cal context and translated to the GR_COPD program and study.1 
The PAC quality framework was based on the structure, process, outcome (SPO) 
model of Donabadian and the International Classification of Functioning, Disability 
and Health (ICF) model of the World Health Organization (WHO). It was developed 
in order to clarify what constitutes ‘quality of care’ in postacute rehabilitation, and to 
provide a sound and evidence-based framework that can be used for quality of care 
evaluation and improvement (Figure 1). The PAC quality framework was therefore 
used as a model to evaluate the results of the present work, and to develop a 
broader and more generic view on geriatric rehabilitation for patients with chronic 
diseases, in terms of implications for clinical practice and recommendations for 
research. Below, we discuss the different elements of the framework in a stepwise 
reverse order, i.e. we start with the outcomes, because these reflect what really 
matters: namely, benefit for our patients.

Outcomes of the GR_COPD program
Macro level
The primary outcome measure of the GR_COPD study was change in disease-
specific health status, as measured by the clinical COPD questionnaire (CCQ). 
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Our results show a clinically relevant effect of the GR_COPD program on disease-
specific health status. Choosing disease-specific health status as primary outcome 
is important, as it reflects the patient’s personal experience of disease severity and 
covers other domains beyond the functional domain, such as symptoms and mental 
status. This is also in line with literature and guidelines on pulmonary rehabilitation 
and palliative care in COPD, which also state that improvement of (health-related) 
quality of life should always be the ultimate aim of any intervention or treatment 
program within these domains.2-5

Exacerbation rate was defined as secondary outcome. Results from the GR_COPD 
study show a relevant effect on exacerbation rate during a three-month follow-up 
period: i.e. patients in the control group had an exacerbation rate of 2.7 as com-
pared to 1.0 in the GR_COPD group. Exacerbation rate can be related to several 
macro outcomes. First, in patients with COPD, exacerbations are strongly related 
to diminished health-related quality of life and have a negative impact on functional 
performance and prognosis.6,7 Second, exacerbation rate can be seen as a deriva-
tive of healthcare utilization, because exacerbations are the most frequent reason 
for hospital admission in these patients.8 However, secondary analysis with a lon-
ger follow-up period that also focuses on other outcome measures more strongly 
related to healthcare utilization (i.e. cost-effectiveness), such as rehospitalizations 
and preventable follow-up care, is needed.
In the ICF-based construct of functional performance, social participation and the 
extent to which patients can perform tasks of daily living in their own environment 
(i.e. activity) are considered the primary outcomes of rehabilitation. Both activity 
and participation are complex concepts, not only determined by individual factors 
but also by the dynamics of social roles and the direct environment in which they 
take place. However, measurement of participation was not part of the primary 
analysis of the GR_COPD study. Although validated and widely used instruments 
are available that measure activity [e.g. functional independence measure (FIM)], 
no internationally used and validated tool that includes the complexity of participa-
tion in this domain is available.1 In the Netherlands, the Utrecht scale for evalua-
tion of rehabilitation-participation (USER-p) was developed and appears to be a 
valid measure to rate participation in persons with physical disabilities.9 Integrating 
personal goals on the level of participation into geriatric rehabilitation programs is 
important, as was recently stated in the Dutch Position Paper on geriatric reha-
bilitation, and has already been confirmed in stroke survivors aged 70 years and 
older.10,11 Therefore, validating the USER-p as outcome measure on a macro level 
could prove important for research in geriatric COPD rehabilitation.
It should be mentioned that the patients’ and caregivers’ actual experience with the 
program was not measured. This can be seen as an important shortcoming of our 
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study, as the patient’s perspective is an important outcome measure that directly 
reflects the degree of patient centeredness and, thus, the quality of healthcare.1 In 
addition to the relevance of the patient’s perspective, it is also important to note 
that the construct of ‘experience’ was preferred to ‘satisfaction’, the latter being 
more expectancy-dependent and more subjective.12 

Intermediate/immediate level
Intermediate outcomes of the GR_COPD program can be categorized into three 
domains: i) body structure and function, ii) functional status and iii) self-manage-
ment. These three domains encompass several standard treatment modules, all 
targeted at improving disease-specific health status as the ultimate goal (on a 
macro level) of the program (Figure 2). These three domains are very similar to 
the immediate/intermediate outcomes defined in the PAC quality framework (body 
structure & function; functional capacity; psychosocial & behavioural), although the 
third domain (i.e. self-management) needs additional clarification and elaboration 
(further discussed below). 
Improvement in body structure and function was achieved through treatment 
modules that focussed on a) optimizing pharmacological treatment, inhalation 
techniques and oxygen use, b) prevention and treatment of co-morbidities, c) op-
timizing nutritional status and/or treatment of undernourishment, and d) improving 
symptom burden. There is considerable evidence to support the important role 
of symptoms in COPD driving the burden of the disease.13 Therefore, optimal 
symptom control is considered to be a key target in COPD treatment and of major 
importance for improving health status, also from a palliative care perspective.14 

Figure 2. Three-domain-model of the GR_COPD program.

Body structure & function

Functional status Self-management

Health Status
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Symptom burden in patients with advanced COPD is known to be high: this is also 
confi rmed by our data (Chapters 3, 4 and 7). Participants of the GR_COPD study 
suff ered from many symptoms, the most prevalent being dyspnoea, fatigue, muscle 
weakness and pain (Chapter 7). Furthermore, in patients with COPD, symptoms 
(including pain) seem to cluster, thereby aggravating each other, causing several 
‘vicious circles in COPD’ (Figure 3). In this concept, originally based on the study 
of Lohne et al, and further developed based on the results from our systematic 
review (Chapter 6), cross-sectional data from the GR_COPD study (Chapter 7) 
and (more recently) studies on pain in COPD, physical deconditioning is seen as 
the underlying process that could explain the observed co-occurrence of pain and 
many other symptoms. This process is mediated by diminished physical activity 
and pain-related fear of movement, and is often aggravated by co-morbidities and 
poor nutritional status.15-18

The central role of symptoms in the burden of COPD emphasizes that standard 
systematic assessment and follow-up of symptom burden should be part of clini-
cal care for patients with COPD during the stable phase of the disease, and also 
during exacerbations and rehabilitation (Chapter 7). This requires a valid multidi-
mensional symptom assessment instrument and specifi c interventions aimed at 
optimal control of several symptoms, such as pain, fatigue, dyspnoea, insomnia, 
anxiety and depression. 
The GR_COPD study could not establish any treatment eff ect on functional status 
(Chapter 5). Considering the fact that postacute rehabilitation in general primarily 
focusses on functional recovery and functional performance, this result is some-

Figure 3. The vicious circles in COPD.

 

 

 

 

 

Pain related fear of movement 

Anxiety 

Depression 

PHYSICAL DECONDITIONING 

Dyspnoea 

Pain 

Diminished physical activity 

Insomnia Fatigue 



160 Chapter 8

what surprising and might even be concerning. Functional status as intermediate 
outcome refers to the ability of the patients to function (i.e. perform. activities of 
daily living such as washing, getting dressed, going to the bathroom, walking and 
eating) regardless of social roles or environmental variables.1 We defined functional 
recovery as improvement in two functional domains: 1) change in the level of care 
dependency concerning activities of daily living, as measured with the Barthel Index 
(BI), and 2) change in exercise capacity, as measured with the six-minute walking 
test (6MWT). When analysing the results of the BI and 6MWT we concluded that, 
although both outcome measures had improved to a clinically-relevant extent, the 
BI is probably less suitable as an outcome measurement in this specific group 
of patients because of (amongst other reasons) its ceiling effect. Results of the 
6MWT showed a high amount of missing data and a wide range, leading to limited 
statistical power. Based on these results, the relevance of the BI and the 6MWT as 
outcomes in geriatric COPD rehabilitation can be questioned, also because of the 
possible limited correlation of these instruments to activity and participation. When 
the GR_COPD study was designed, choosing these instruments to measure (im-
provement in) functional status was based on international literature and guidelines 
on pulmonary rehabilitation (6MWT) and generic geriatric rehabilitation (BI). Thus, 
we conclude that, based on our results, together with the construct of activity and 
participation from the PAC framework, additional instruments are needed.
For this, the Utrecht scale for evaluation of rehabilitation (USER) and the USER-
participation (USER-p), might be a more suitable choice for measuring functional 
status and participation, and improvement of these outcomes in response to geriat-
ric COPD rehabilitation. The USER was developed in the Netherlands, and is a valid 
and reliable instrument to measure immediate/intermediate outcomes of rehabilita-
tion on an individual level, and can also be used to measure the effectiveness of 
specific rehabilitation programs.10 The USER consists of several domains including 
activities of daily living, mobility, cognition, psychosocial functioning and several 
symptoms (including fatigue and pain). The USER is also part of the Standard 
Measurement Plan for Geriatric rehabilitation, developed at the University Network 
for the Care Sector South Holland (UNC-ZH) that is currently being implemented 
and tested in several geriatric rehabilitation units.
Improvement of self-management, as the third intermediate outcome of the 
GR_COPD program, was pursued by the following treatment modules: educa-
tion, peer-group support, smoking cessation support, training of energy saving 
techniques, general advice concerning healthy aging (e.g. nutrition, exercise), and 
assessment of compliance and coping responses (e.g. patients compliance with 
care recommendations, adaptive coping responses). Motivation for the program 
and psychological status, expressed by symptoms of anxiety and depression and 
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cognitive impairment, are also known to affect macro outcomes of postacute reha-
bilitation.1 Furthermore, the interaction between motivation and psychological sta-
tus is of interest and importance. For instance, symptoms of depression can predict 
uptake and non-completion of rehabilitation, and cognitive impairment  increases 
the risk for dropout during pulmonary rehabilitation.19,20 From a broader perspec-
tive, research questions should move from focussing on effectiveness of postacute 
rehabilitation for patients with COPD to how referral, uptake and adherence can be 
improved, also in relation to patients’ motivation and preferences in terms of setting 
and timing.6,21 In the GR_COPD study, indication for the program was based on a 
set of standard criteria, probably resulting in a relatively high referral rate (although 
evaluation of the referral rate was not part of the study). Also, the feasibility study 
showed good adherence, as only one patient dropped out due to lack of motivation. 
However, uptake of the program can be interpreted as being relatively low: of the 
158 included patients only 78 were motivated for the GR_COPD program. This 
finding again raises the important discussion concerning which variables influence 
and constitute patients’ motivation for rehabilitation, and how to improve uptake.
The GR_COPD study was not aimed at measuring the direct effects of the program 
on self-management, or one or more of its individual components. Also, we did 
not investigate the relationship between (components of) self-management and 
psychological status as independent variables and health status as a dependent 
primary outcome measure, nor did we investigate the effect of specific self-
management and psychological treatment modules on an intermediate or macro 
outcome level. However, more knowledge on the effectiveness of these specific 
elements of the GR_COPD program (also in relation to motivation and uptake) is 
important since improvement of self-management is a key component of treatment 
in general for chronic conditions, such as COPD.1,5 The PAC quality framework 
does not present an evidence-based conceptual understanding and approach for 
definitions and quality evaluation of self-management; this emphasizes the need 
for the development of concepts that describe and explain the complex interactions 
between motivation, psychological status and self-management in this specific 
group of patients and setting.

Patient care process: evaluation of the GR_COPD program
The GR_COPD program was developed as a structured care pathway, in close 
collaboration with the pulmonary department of the adjacent hospital. Coordination 
of care across settings enables smooth transitions and helps to synchronize the 
care provided by different healthcare providers interfacing with the patients. The 
resultant synergies are known to have a positive effect on patients’ outcomes.1 
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The GR_COPD program was based on (inter)national guidelines on comprehensive 
evidence-based pulmonary rehabilitation.5,22 Implementation and dissemination of 
these guidelines into clinical practice was assured by repeated knowledge transi-
tion from the pulmonary department to the multidisciplinary rehabilitation team, and 
vice versa. Furthermore, the feasibility study (Chapters 3 and 4) was developed 
to evaluate the program and the results were also used for quality improvement.
Although guidelines should direct practice, rehabilitation should always be tailored 
to patients’ needs and possibilities and, therefore, programs need to be individual-
ized. This also applies to the treatment plan of the GR_COPD program, which is 
based on an individual comprehensive assessment. Outcomes from this assess-
ment, combined with the experience of the rehabilitation team, are used as input 
for the complex process of individualized clinical reasoning about the wide variety 
of variables that constitute a patient’s disabilities and limitations. At the next level, 
individualization should be part of the process of defining specific rehabilitation 
goals, i.e. use patient-centred goal setting and shared decision-making. Structured 
goal setting in rehabilitation has the potential to improve macro outcomes via 
higher levels of motivation and self-efficacy.23 Although patient-centred goal setting 
does take place within the GR_COPD program, this is not done in a formalized way 
[e.g. by using an instrument that facilitates the goal-setting process, such as the 
Canadian Occupational Performance Measure (COPM) or Goal Attainment Scale 
(GAS)] and, therefore, implementation cannot be guaranteed. In the Standardized 
Measurement Plan for Geriatric Rehabilitation, the COPM is one of the core instru-
ments. Preliminary results of pilot studies show that the COPM is feasible in this 
population.24

The GR_COPD program was developed as a modular program that combines 
specific interventions of rehabilitation medicine and palliative care. The program 
is aimed at restoring patients’ health status to the level before hospital admission 
or, in other patients, to counteract or stabilize the gradual decline in health status 
that preceded hospital admission and prevent hospital readmissions (Chapter 2). 
The GR_COPD program consists of several standard treatment modules within 
the three domains (Figure 2). Using standardized treatment modules that specify 
exactly what kind of treatment is provided, facilitates quality monitoring and pre-
sumably improves outcomes.1 However, the complexity of most disabilities, and the 
rehabilitation process itself, challenge the use of standardized treatment modules. 
Nevertheless, using a modular program (categorized into the three domains) seems 
to be a suitable and workable structure for this specific group of patients. Moreover, 
it can be argued that geriatric rehabilitation after an acute exacerbation of a chronic 
(‘acute-on-chronic’) disease (e.g. heart failure, renal failure, Parkinson’s disease, 
oncological diseases) is different from geriatric rehabilitation after an acute event, 
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such as a hip fracture or stroke. Besides focussing on functional recovery and 
improvement of body structures and body functions, rehabilitation after an ‘acute-
on-chronic’ event should also be aimed at improving self-management strategies 
(i.e. educate the patient how to live well with a chronic disease) and should also 
integrate palliative care aspects into the rehabilitation plan.
In Chapter 2 we described the palliative care aspects of the GR_COPD program. 
The palliative care needs of patients with advanced chronic organ failure can be 
divided into five domains: 1) symptoms, 2) care dependency, 3) family caregiving, 
4) co-morbidities. and 5) advance care planning.25 Although all of these domains 
were implemented into the structure of the GR_COPD program, this was not car-
ried out in a standardized systematic way in daily practice. Implementation of a 
more standardized systematic assessment of the five palliative care needs defined 
by Janssen et al might be beneficial to patients and could improve outcomes of 
the GR_COPD program. Therefore, a validated instrument for the assessment of 
multidimensional symptom burden, and specific interventions aimed at optimal 
control of specific symptoms (such as pain, fatigue and insomnia), are needed. 
An intervention that facilitates implementation of advance care planning into daily 
practice was recently developed and evaluated, and should be implemented into 
practice.26

Interprofessional processes
Interprofessional processes support the care process and outcomes, and encom-
pass team functioning and improvement processes. However, since evaluating the 
quality of the interprofessional process of the GR_COPD program was beyond the 
aims of this research project, this element is not addressed in detail. Nevertheless, 
the design of the GR_COPD program does meet all the conditions that define 
good quality of team functioning in postacute rehabilitation, such as deliberate care 
planning (e.g. multidisciplinary treatment plans), care coordination (e.g. weekly 
interdisciplinary team meetings), team leadership (e.g. coordination of interdisci-
plinary care by the elderly care physician) and sociologic factors (e.g. rehabilitation 
climate as part of organizational culture). 

Structure of the GR_COPD program
Organizational management
When the GR_COPD program was first developed, geriatric rehabilitation was part 
of a government-guided long-term care reimbursement system without financial 
incentive for efficient or high-quality geriatric rehabilitation. In 2011, a bundled 
payment system was introduced to improve the quality of service delivery and, 
ultimately, the quality of care. Considering the process of service delivery, develop-
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ing structured care pathways was one of the main goals. However, this requires 
effective collaboration between different stakeholders, e.g. nursing homes with 
specialized nursing facilities (SNF), specialized rehabilitation centres and hospitals. 
Although the GR_COPD program was developed in close collaboration with the 
pulmonary department of the adjacent hospital (secondary care), structural collabo-
ration with a pulmonary rehabilitation centre (tertiary care) or general practitioners 
and other primary care stakeholders was not part of the developmental process. 
Moreover, structural cooperation in daily practice on a patient, outcome and quality 
level was only present between the SNF and the adjacent hospital. Developing 
and implementing cooperation on a large scale with multiple healthcare providers 
and stakeholders from different domains of the healthcare system is challenging, 
especially in a changing external healthcare environment.27,28 Nevertheless, from a 
patient’s and evidence-based perspective, integrated care pathways that cover all 
domains of healthcare should always be pursued, as they improve quality of care 
and contribute to deliverance of the right type of care, at the right moment, in the 
right setting, for the right patient.

Patient centeredness
In the PAC quality framework, patient-focussed quality definitions are considered to 
be of key importance and, therefore, the patient is placed in the centre of the frame-
work. First, a patient-centred rehabilitation process, with alignment with patients’ 
care needs, values and perspectives, is crucial, Second, patients can be seen 
as co-creators of their own rehabilitation process and directly influence outcomes 
and quality of care. Therefore, involvement of the patient (and family/caregiver) in 
the rehabilitation process, mediated by individual goal setting, shared decision-
making, improvement of self-management and context-based care, is needed.11 
This process should be fostered by healthcare providers. Recently, patients are 
increasingly involved in the development of patient- reported outcome measures 
(PROMs), also in line with value-based healthcare.29,30 The GR_COPD program 
was developed as a patient-centred program. The treatment plan is based on a 
thorough individual assessment that includes the patient’s preferences, needs and 
goals, also in the context of psychosocial status and participation. Furthermore, 
the program is aimed at improving self-management and disease-specific health 
status, using a disease-specific PROM (i.e. the CCQ) as outcome. Nevertheless, 
processes that actually constitute patient centeredness were not yet transparent 
and, thus, the quality of implementation cannot be objectively measured and evalu-
ated. This calls for implementation of innovative techniques that, ideally, facilitate 
and foster patient centeredness (e.g. goal setting and self-management), improve 
the quality of the process (i.e. ensure that patient centeredness was indeed part 
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of daily practice) and improve (macro) outcomes (i.e. are (cost)-effective). An in-
novative technique that has the potential to combine these outcomes, is eHealth.31 
eHealth can be defined as the use of information and communication technologies 
for health and can, when integrated into usual care (i.e. blended eHealth), improve 
self-management in patients with chronic diseases, such as COPD.32 Developing 
and implementing blended eHealth interventions aimed at improving, facilitating 
and monitoring patient centeredness in geriatric rehabilitation, can be seen as 
a new and important field of interest, both from a practice and evidence-based 
perspective.

Methodological consideration

When interpreting the results of this thesis, some important limitations should be 
considered. We discuss these limitations in relation to the three study designs that 
were used. 

Limitations of the feasibility study
The first and most important limitation of the feasibility study (designed as a real-life 
study describing a consecutive series of patients all receiving the GR_COPD pro-
gram, but with no control group) is population bias due to the selection procedure, 
which was not based on strict inclusion criteria and might negatively affect gener-
alizability. The lack of a control group, although self-evident when considering the 
design and aims of this study, can be seen as a second limitation: it is plausible that 
those that received usual care also experienced significant improvement. Thirdly, 
when considering the guidelines on conducting feasibility studies, one important 
recommended objective was not incorporated into this study: we could not report 
on recruitment rate, as data from patients that were indicated but not motivated for 
the program, were not collected. 

Limitations of the systematic review and meta-analysis
First, because our review was the first systematic review study on pain in patients 
with COPD, at the time of performing the search strategy the literature on this topic 
was scarce; only 14 studies on pain and symptom burden in patients with COPD 
could be included and, of these, only 11 reported on the prevalence of pain in 
COPD. Also, because the included studies showed considerable heterogeneity in 
design, setting, patient characteristics and pain measurement instruments used, 
this probably affected the validity and reliability of our results. As a consequence, 
the estimated prevalences of pain in patients with COPD showed a large range (21-
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72% overall; 32-60% in high-quality studies). Furthermore, the appropriateness of 
including data from quality of life instruments that included a separate pain domain 
is debatable. Because our search strategy did not include ‘quality of life’ as a key-
word, we included only those studies on quality of life that mentioned the keyword 
‘pain’ in the abstract. This implies that our data on pain as a subdomain of quality of 
life are probably incomplete. However, there has been a recent increase in studies 
specifically focussing on pain in COPD; this allows to more accurately determine 
the prevalence of pain in COPD, and helps the development and implementation of 
treatment interventions that specifically target pain in patients with COPD.

Limitations of the GR_COPD study
The design of the GR_COPD study is an important limitation. Because random-
ization was considered unethical, lack of comparability in outcome risk factors 
between the GR_COPD and control group might have led to confounding. There-
fore, we chose to use propensity scores (PS) analysis and included sensitivity 
analysis for unmeasured confounding. PS analysis is recommended when con-
ducting observational real-life studies that evaluate treatment benefits and harms 
in older adults. Although an additional sensitivity analysis showed similar results, 
confounding cannot be fully excluded as we did not perform other recommended 
strategies to address unmeasured confounding (e.g. active comparator design). 
Another important limitation is the generalizability to other patients with COPD; 
although positively influenced by the fact that this was a real-life study and lenient 
exclusion criteria were applied, this influence may have been limited due to selec-
tion bias caused by the indication criteria applied. Moreover, patients willing to 
participate might have been a selective group, even though no differences were 
found in demographics and baseline CCQ and HADS scores between the included 
and not included patients. Finally, results from both the feasibility study and the 
GR_COPD study question the appropriateness and relevance of the instruments 
used to measure functional status (i.e. the Barthel Index and the 6MWT). This 
limitation was mainly reflected in the observed ceiling effect of the Barthel Index 
and the wide range in values of the 6MWT combined with a relatively high amount 
of missing data (40%). Furthermore, since no valid set of outcome measures for 
this group of patients and setting is available, this makes it difficult to compare our 
results on functional status with other studies in general. 
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Conclusion, implications and recommendations

Based on the results of the work in this thesis we conclude that a disease-specific 
geriatric rehabilitation program that integrates rehabilitation with palliative care 
aspects (the GR_COPD program) is needed, is feasible, and shows beneficial 
effects on disease-specific health status and exacerbation rate, in older patients 
with COPD hospitalized for an acute exacerbation. These results imply that the 
GR_COPD program should be available to all patients within this specific group. 
We used the PAC quality framework to structure implications for daily practice 
and recommendations for research. First, considering the macro outcomes of the 
program, it is recommended to use the CCQ as primary patient-related outcome 
measure (PROM), in clinical practice and in research. PROMs related to activity and 
participation (macro outcome) and to functional recovery (intermediate outcome) 
for this specific group of patients are needed, because integration of personal goals 
on the level of activity, participation and functional recovery into the treatment plan 
is important. There is evidence that using the USER and USER-p as outcome mea-
sures on an intermediate and macro level is promising, and further research should 
focus on evaluating the validity, reliability and responsiveness of these instruments 
in geriatric rehabilitation. Furthermore, measurement of patients’ and caregivers’ 
experience with the program is important and should be implemented into practice 
and used as an outcome measure in studies on geriatric rehabilitation.
Second, within the process-outcome interface, it is recommended to use the 
three-domain model with a specific focus on self-management (Figure 2) in 
disease-specific geriatric rehabilitation programs for patients that suffer from acute 
exacerbations of chronic (‘acute-on-chronic’) diseases. Furthermore, palliative 
care aspects should be integrated into the treatment plan by incorporating stan-
dardized symptom assessment and advance care planning methods. Research 
should focus on developing a valid multidimensional symptom assessment 
instrument for patients with COPD or, more generally, for patients with chronic 
organ failure. Specific interventions aimed at optimal symptom control (e.g. pain, 
fatigue and insomnia) and facilitating implementation of advance care planning 
into practice, should be developed and tested. Third, research should focus on 
obtaining more knowledge about the effectiveness of specific interventions of the 
GR_COPD program, especially concerning self-management and palliative care. 
This requires development of a conceptual approach to the complex interaction be-
tween motivation, psychological status and self-management in this specific group 
of patients and setting. Fourth, on an organizational level, models of cooperation 
between multiple healthcare providers and stakeholders that cover all domains of 
rehabilitation medicine (community and hospital care, tertiary (pulmonary) reha-
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bilitation centres) on a patient, outcome and quality level, should be developed 
and implemented into practice. Finally, eHealth is a novel but promising field of 
interest with considerable potential in terms of improving patient centeredness, 
quality of care and saving costs. Therefore, future research should also focus on 
development, implementation and evaluation of blended eHealth interventions in 
geriatric rehabilitation.
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