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General introduction
COPD

Chronic obstructive pulmonary disease (COPD) is a common, preventable and
treatable disease. It is characterized by persistent respiratory symptoms and air-
flow limitation that is due to airway and/or alveolar abnormalities usually caused by
significant exposure to noxious particles or gases.' Tobacco smoking is the main
risk factor for COPD, but other environmental exposures, such as air pollution and
biomass fuel exposure, may also contribute. Furthermore, host factors, such as
genetic factors and accelerated aging, predispose individuals to develop COPD."
Both the prevalence and burden of COPD is rising worldwide. COPD accounts
for 6% of all deaths globally and is projected to become the third leading cause
of morbidity and mortality worldwide by 2030.% In the Netherlands, the prevalence
of COPD is estimated to be around 2% across all ages. However, as COPD is
strongly related to age, estimated prevalences rise up to more than 10% in those
aged 40 years and older. As a result of the ageing population and changes in
demographics, the prevalence of COPD in the Netherlands is expected to increase
by 36% between 2010 and 2040. COPD already accounts for more than 6,000
deaths and 22,000 hospital admissions each year, thereby representing a substan-
tial and growing burden for individual patients and for the Dutch society in terms of
healthcare organisation and costs.®

Diagnosis of COPD is based on clinical symptoms (dyspnoea, cough and sputum
production are the most common symptoms) and patient characteristics (age >
40 years, history of exposure to risk factors), in combination with spirometry.?
Traditionally, disease severity was solely based on the degree of persistent airflow
obstruction (obtained by spirometry) and classified according to the global initiative
for chronic obstructive lung disease (GOLD) classification. However, more recent
evidence shows that lung function alone does not correlate well with patient’s ex-
perience of disease severity and quality of life.>* Although the degree of persistent
airflow obstruction remains the cornerstone of diagnosis, GOLD guidelines now
recommend that disease severity is determined by a combined assessment of
airflow obstruction, exacerbation frequency and symptom burden (Figure 1)."
Furthermore, several extra-pulmonary symptoms (e.g. limited functional status
and exercise capacity, poor nutritional status, co-morbidity) negatively influence
quality of life and prognosis in individual patients. Many of these extra-pulmonary
symptoms of COPD can also be seen as characteristics of older, geriatric patients
in general. Therefore, they can accumulate in older patients with COPD, ultimately
leading to a vicious circle of deteriorating health status and poor prognosis.®”’
Acute exacerbations in COPD, defined as an acute worsening of respiratory
symptoms that result in additional therapy, play a key role. These exacerbations
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Figure 1. GOLD categorisation of COPD based on a combined ABCD assessment.
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Abbreviations: FEV;: forced expiratory volume in 1 second; FVC: forced vital capacity; GOLD:
global initiative for chronic obstructive lung disease; CAT: COPD assessment test; CCQ: Clini-
cal COPD questionnaire; mMRC: modified Medical Research Council dyspnoea scale

represent a major burden for individual patients, are the most frequent reason for
hospital admission and death among patients with COPD, and negatively influence
quality of life and exercise capacity, often leading to readmissions, further decline
of health status and high mortality rates.”"° In patients who lack sufficient recovery
during hospital stay, and in patients with frequent exacerbations and hospital read-
missions, pulmonary rehabilitation is recommended.®

Pulmonary rehabilitation after hospital admission for acute exacerbations (i.e.
postacute pulmonary rehabilitation) has proven to be an effective treatment with
positive effects on quality of life, exercise capacity, hospital readmissions and mor-
tality.® However, despite proven benefits, many older patients with COPD do not
receive postacute pulmonary rehabilitation in daily practice.” Several reasons for
this underuse have emerged. First, many physicians do not recommend postacute
pulmonary rehabilitation to their older patients; this lack of referral can be related
to the more impaired clinical and functional status of these older patients, who are
more likely to present with frailty, higher burden of co-morbidities, and disability.
Secondly, patients that are referred are less likely to participate, also mainly due
to poor health status and other age-related problems.” This is also caused by
(temporary) care dependency after hospital admission which requires a specific
setting for rehabilitation, including support and training of activities of daily living
and a fluent transition from hospital admission to rehabilitation setting. Finally, in
many older patients hospitalised for an acute exacerbation of COPD, palliative care
methods and advance care planning are indicated because of their poor quality of
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life and prognosis.” However, palliative care is still scarcely received by patients
with severe COPD, and integration of palliative care into (postacute) pulmonary
rehabilitation is recommended but not yet implemented in practice.™

To summarise, COPD is a significant and growing problem among older adults. Ex-
acerbations play a key role in terms of quality of life, prognosis and costs. Although
postacute rehabilitation is effective and recommended, older patients with more
advanced COPD often have additional specific age-related problems and needs
that render referral and uptake of pulmonary rehabilitation difficult. Therefore,
there is a need for specifically designed postacute rehabilitation programs for older
patients with COPD.

Geriatric rehabilitation

Geriatric rehabilitation can be an interesting option for older patients hospitalised
for an acute exacerbation of COPD. Geriatric rehabilitation has emerged as a rela-
tively young but important and evolving field of interest in both clinical practice and
scientific research. Geriatric rehabilitation is defined as “evaluative, diagnostic and
therapeutic interventions whose purpose is to restore functional ability or enhance
residual functional capability in older people with disabling impairments”." In the
Netherlands, geriatric rehabilitation is provided as a form of postacute rehabilita-
tion, offered at skilled nursing facilities, usually situated in nursing homes, and
organised as structured-care pathways in close collaboration with several medical
departments of adjacent hospital(s). Geriatric rehabilitation does not differ from
rehabilitation medicine in its approach and aims, but patients admitted for geriatric
rehabilitation generally have specific characteristics, problems and needs as-
sociated with ageing. For example, they often have complex health issues due
to co-morbidities, and may suffer from limited functional status, sarcopenia and
cognitive problems. Furthermore, loneliness due to loss of social role or work and
spiritual questions, including advance care planning, are common. In this sense,
geriatric rehabilitation operates at the cross-roads of geriatric medicine, rehabilita-
tion medicine and palliative care.'®

Geriatric rehabilitation can improve outcomes related to function, nursing home
admissions, and mortality.® However, until now, evidence of this could only be
acquired from two types of geriatric rehabilitation programs, i.e. general and or-
thopaedic geriatric rehabilitation.'® Studies on the effectiveness of rehabilitation
programs specifically designed for geriatric patients in other clinical specialties
(e.g. pulmonary, cardiac or stroke) are still lacking. This indicates the need and
importance for the development, implementation and evaluation of other types of

13



14 | Chapter 1

geriatric rehabilitation programs, since they may have the potential to change clini-
cal practice in the future.'

In view of the ageing populations worldwide, appropriate rehabilitation programs
for older patients are needed. On the other hand, increasing healthcare costs
also call for appropriate and cost-effective use of rehabilitation resources.''® This
implies screening or case finding of patients (e.g. with COPD) who are most likely
to benefit from geriatric rehabilitation, and selecting the most appropriate setting for
each patient, since the goal is to provide the right type of care, at the right moment,
in the right setting, to the right patient.

Palliative care in COPD

In many older patients with more advanced COPD, optimal pharmacologic therapy
produces only moderate or incomplete relief from symptoms, resulting in signifi-
cantly impaired quality of life." Considering the poor quality of life and prognosis
in these patients, palliative care is indicated and should start early in the disease
trajectory, combined with active and restorative treatments, such as rehabilitation
(Figure 2)." In fact, it is advocated that integration of palliative care into pulmonary
rehabilitation, and vice versa, is warranted.?*?' However, in daily practice such
integration can be challenging since rehabilitation medicine and palliative care are
usually organised as two separate domains in health care. In geriatric rehabilita-
tion, however, rehabilitation and palliative care methods are already combined.®

Adequate symptom management is considered to be a key part of palliative care
and is also important to achieve optimal effect of rehabilitation. Patients with ad-
vanced COPD suffer from many symptoms, of which dyspnoea, cough and sputum
production are the most commonly known. Recent literature indicated that pain
is also a significant, but largely unrecognised, underestimated and undertreated
symptom in patients with COPD.?% Furthermore, in patients with COPD, other
symptoms, like dyspnoea, anxiety, depression and insomnia, seem to be associated
with pain.? These multiple concurrent symptoms can cluster and aggravate each
other, causing what has been called the ‘vicious COPD circle’.® In this concept,
pain was described as “tying up the body”, which makes breathing difficult, thereby
leading to more breathlessness and pain. Pain also induced anxiety, depression
and insomnia, causing more pain and psychological problems.?® In COPD, pain
is also related to diminished quality of life.?® Subsequently, pain might negatively
influence outcomes of postacute pulmonary rehabilitation in COPD. On the other
hand, postacute pulmonary rehabilitation can also be seen as a possible non-
pharmacological intervention to reduce pain in COPD, as it might counteract the
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Figure 2. Care models illustrating three different concepts of palliative care versus curative
and restorative care.

(A)Traditional model

Curative & Palliative care
Restorative care

Treatment

_—> Time Death
(B)Overlapping model

Curative &
Restorative care

Palliative care

Treatment

_— Time Death
(C)Integrated model

Palliative care

Curative & .
Restorative care /

Hospice

Treatment

—> Time Death Bereavement

Model adapted from Lanken et al”. The third (C), individually integrated model is recommend-

ed as the preferred approach, in which patients receive palliative care (blue line) when they
become symptomatic, concurrently with curative and restorative treatment, such as rehabilita-
tion (black line), in an individualised manner, based on their symptoms and disease trajectory.
The red circle indicates the position of geriatric rehabilitation within this model.

pain-related vicious circles in COPD.? As pain management is preferably under-
taken using multi-domain strategies (e.g. psychological, physical, behavioural and
pharmacological), it might be a separate goal in postacute pulmonary rehabilitation
by means of improving muscle strength, exercise capacity and coping. However,
studies on this topic are lacking, as are investigations on the effect of integrating
standard pain assessment and treatment into rehabilitation programs.
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The GR_COPD program

In view of the above issues related to COPD in older patients, geriatric rehabilita-
tion and palliative care, the GR_COPD program was developed and implemented
as a structured-care pathway in clinical practice (Figure 3). This new program
offers multidisciplinary patient-centred rehabilitation that integrates palliative care
methods, to older patients with COPD who have been hospitalised for an acute
exacerbation. The program aims to counteract or stabilise the gradual decline in
health status, achieve sustainable improvements in functional status, quality of life
and self-management, and prevent hospital readmissions. As the feasibility and
effectiveness of such a program for this specific group (i.e. older patients with
advanced COPD) in this specific setting (geriatric rehabilitation) are unknown,
research was needed. After describing the specific characteristics of the program,
the feasibility of the program had to be established, the outcome measurements
to be used in these patients had to be determined, and the effectiveness of the
GR_COPD program had to be investigated.

Aims and outline of this thesis

The primary aim of this thesis was to investigate the feasibility and effectiveness of
the GR_COPD program; a geriatric rehabilitation program that integrated palliative
care aspects, for older patients with advanced COPD hospitalized for an acute
exacerbation. Therefore, four studies, that included two different study populations
and a systematic review and meta-analysis of the literature, were developed and
executed.

Part one of this thesis focusses on the GR_COPD program itself, the feasibility
study, and the GR_COPD study that examined the effectiveness of the GR_COPD
program. In chapter 2 the characteristics of the GR_COPD program are described,
illustrated by three case studies of patients that were admitted to the GR_COPD
program. The three cases that are presented illustrate why integration of reha-
bilitation and palliative care methods is needed and how this can be implemented
into clinical practice. Chapter 3 presents the results of the feasibility study. The
feasibility study consisted of a retrospective real-life case series of patients receiv-
ing the GR_COPD program. Aim of this study was to investigate feasibility in terms
of patient characteristics, suitability, safety and preliminary evaluation of patient
response to the GR_COPD program. Furthermore, defining a suitable, valid and
reliable outcome measure that is also sensitive to change in response to the pro-
gram, in this specific group and setting, was needed. Therefore, chapter 4 presents
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Figure 3. Flowchart of the GR_COPD program
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results from the feasibility study that investigated the responsiveness of the clinical
COPD questionnaire (CCQ) in this specific group and setting. After completion of
the feasibility study, the subsequent GR_COPD study was developed and aimed
to investigate the effectiveness of the GR_COPD program on health status, as
measured with the CCQ, as primary outcome. Results of the GR_COPD study,
a real-life prospective cohort study with a follow-up period of three months, are
presented in chapter 5.

Part two of this thesis focuses on the palliative care aspects in COPD, with a more
specific focus on symptom burden in general, and pain in patients with COPD,
in particular. Chapter 6 presents the results of the systematic review and meta-
analysis study on pain in COPD, that aimed to systematically investigate published
reports on the prevalence of pain, the characteristics of pain and factors related
to pain, in patients with COPD. Chapter 7 provides the results of cross-sectional
data from the GR_COPD study, that investigated the prevalence of pain and its
characteristics and relationships in patients with COPD, hospitalized for an acute
exacerbation and indicated for the GR_COPD program.

In chapter 8, the summary and general discussion of this thesis, the main findings
emerging from this work are presented and are placed into a broader perspective.
Methodological considerations of the four studies are addressed and interpreted in
terms of their clinical relevance and recommendations are made for future research.
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Abstract

Considering the worldwide ageing population, there is a growing need for rehabili-
tation programmes especially designed for geriatric patients. The authors devel-
oped and implemented a post-acute geriatric rehabilitation programme in a skilled
nursing facility for patients with advanced chronic obstructive pulmonary disease
(COPD); the GR-COPD programme. This paper describes the characteristics of
the programme and presents three case studies to illustrate its possible benefits
for individual patients. The case studies show that integration of rehabilitation and
palliative care components is essential, as patients with advanced COPD admitted
to the hospital for an acute exacerbation often suffer from high symptom burden,
deteriorating quality of life, and poor prognosis. Development and implementation
of a post-acute GR-COPD programme is feasible and can offer substantial benefits
for patients with advanced COPD admitted to the hospital for an acute exacerba-
tion.
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Background

Considering the worldwide ageing population with increasing numbers of frail older
people with chronic diseases, there is a growing need for rehabilitation programmes
specifically designed for geriatric patients. Geriatric patients often have specific
problems and needs associated with ageing: multiple comorbidities and polyphar-
macy, cognitive dysfunction, frailty and the need to talk about end of life decisions.
Due to this complexity, disabilities in geriatric patients are often multicausal.” Geri-
atric rehabilitation (GR) has emerged as a promising field of interest and has been
defined as “evaluative, diagnostic and therapeutic interventions whose purpose
is to restore functional ability or enhance residual functional capability in elderly
people with disabling impairments” .

In a recent systematic review on the effects of inpatient GR programs Bachmann
et al concluded that GR has the potential to improve outcomes related to func-
tion, admission to nursing homes and mortality in elderly patients.! Interestingly,
they found only two types of GR programs in their meta-analysis: general and
orthopaedic (for hip fracture). They found no study in any other clinical specialty,
such as pulmonary, cardiac or stroke that was specifically designed for geriatric
patients. This emphasizes the need for development and research for other types
of GR programmes.

One of the fields in which development of disease specific programmes for geriatric
patients can be meaningful is that of progressive organ failure such as chronic
obstructive pulmonary disease (COPD). COPD is a progressive airway disease
with rising prevalence, morbidity and mortality rates worldwide.®* The prevalence of
advanced COPD worldwide ranges from 0.1 to 0.7% in the general population and
is strongly related to age.* In the Netherlands, 18% of all COPD patients suffer from
severe COPD, i.e. Global Initiative for Chronic Obstructive Lung Disease (GOLD)
stage Il disease, to very severe COPD, i.e. GOLD stage IV disease (Table 1). Itis
expected that the prevalences of advanced COPD, i.e. GOLD stages Ill and IV, will
rise by 30% and 120%, respectively in the next decade.’

Health status is severely impaired in advanced COPD. Patients have high symptom
burden, deteriorating functional capacity, declining quality of life, and poor progno-
sis.%” Pulmonary rehabilitation (PR) has emerged as a recommended standard of
care for patients with symptomatic COPD and is effective in all stages of COPD.?
PR after an acute exacerbation is a highly effective and safe by means of reduc-
ing the risk of readmission and mortality.® However, in geriatric patients suffering
from severe or end-stage COPD, training capacity is often limited and patients
experience too many restrictions in daily functioning to undertake such an intensive
programme.
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Table 1. GOLD staging of COPD

Stage Severity FEV, % predicted”
| Mild COPD >80%
Il Moderate COPD 50-80%
1l Severe COPD 30-50%
\Y Very severe COPD <30%

#: Recommended simplified spirometry thresholds from the Global Initiative for Chronic Ob-
structive Lung Disease (GOLD)." All values are based on post-bronchodilator FEV;.
Abbreviations: FEV,: Forced expiratory volume in the first second as % of predicted value.

Poor health status and prognosis in advanced COPD also call for implementation
of palliative care methods. Palliative care should start early in the disease trajec-
tory (when patients become symptomatic) and should be combined with active
treatment and life-prolonging care.' This recommendation is supported by the
Official American Thoracic Society." However, although the palliative care needs
of patients with severe or end-stage COPD are increasingly being recognized, pal-
liative care is still scarcely received by patients with advanced COPD."? This might
be due to the difficult disease trajectory of severe COPD, a phenomenon that was
recently described as ‘prognostic paralysis’."

Integration of rehabilitation and palliative care has been recognized as an inter-
esting option for patients with advanced COPD." Rehabilitation and palliative
care programmes already show many common characteristics. They are both
integrated, patient-centred, and multidisciplinary programs primarily focused on
symptom control, functional capacity, quality of life, and participation. In patients
with progressive disease, incorporation of rehabilitation into palliative care, and
vice versa, can offer a strong model for collaboration. Such collaboration can also
facilitate the gradual transition from curative management to palliative care.' This
approach is in line with the model presented by the American Thoracic Society in
which patients receive palliative care concurrently with curative/restorative care
(including rehabilitation) in an individualized manner."

However, the implementation of such collaboration and integration in daily practice
remains challenging. The authors proposed that a post-acute GR programme for
patients with severe or end-stage COPD (a GR-COPD programme) could be a
solution to the problems, as GR already combines rehabilitation and palliative care
aspects. The paper describes the characteristics of this GR-COPD programme. To
illustrate the methodology of the programme and its possible benefits for patients,
three case studies are reported.
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Geriatric Rehabilitation in Dutch nursing homes

In the Netherlands, GR is provided at skilled nursing facilities (SNF), usually
situated in nursing homes. An SNF offers post-acute restorative treatment with a
multidisciplinary patient-centred approach in a therapeutic environment. GR does
not differ from rehabilitation medicine in its approach. However, patients admit-
ted to GR programmes do have different characteristics that those admitted for
standard rehabilitation do not: higher age, substantial comorbidity and frailty. Due
to their comorbidity and frailty, patients’ training capacity is sometimes severely
limited, and they often suffer from concurrent diseases and complications interfer-
ing with the rehabilitation treatment. In this sense, GR operates at the intersection
of geriatric medicine, rehabilitation medicine, and palliative care.

In the Netherlands, 55,000 patients are admitted for GR each year."® Almost all of
these (93%) are admitted to an SNF for GR after hospital admission. Nearly half
are admitted following a hip fracture or other orthopaedic surgery, 24% after stroke,
and 31% after any other acute disabling disease or surgery, such as chronic or
acute cardiopulmonary or neurological (other than stroke) diseases or abdominal
surgery.'®

SNFs in the Netherlands offer an inpatient rehabilitation programme with an aver-
age length of admission (LoA) of 42 days and a maximum LoA of 3 months. On
specific indication the inpatient rehabilitation programme can be prolonged for
another 3 months (usually for stroke). Each patient receives a weekly average of
18-22 hours of nursing care and 4 hours of individual therapy.®

SNFs have a specialized multidisciplinary team including an elderly care physi-
cian," a skilled nurse, a physiotherapist, a psychologist, an occupational therapist,
a speech and language pathologist, a dietician, and social worker.

In the first week after admission to the SNF a comprehensive geriatric assessment
(CGA) is conducted.”® This comprises a general medical assessment of disease
severity, medication, and comorbidity; obtaining (hetero) anamnestic information
on symptoms and functional capacity and psychosocial functioning; clinimetric
tests; assessment of activities of daily living (ADL) status; assessment of health
status; psychosocial screening; and intake by the social worker. Based on the
CGA, an individual multidisciplinary GR programme is designed by the elderly care
physician. Goal setting is tailored to the individual patient and the GR programme
is evaluated weekly and adjusted as needed by the multidisciplinary team. The
elderly care physician and the skilled nurse visit all patients weekly (family can be
present) to evaluate their progress and adjust goals when needed.



28

Chapter 2

Characteristics of the GR-COPD programme

Patients with GOLD stage Ill or IV COPD who are admitted to the hospital with an
acute exacerbation are signed up for the GR-COPD programme by a pulmonolo-
gist. GR-COPD is considered appropriate when patients suffer from high symptom
burden and a substantial decline in functional capacity without sufficient recovery
during their hospital stay. Furthermore, a multidisciplinary programme must be
deemed necessary to achieve functional recovery (not only physiotherapy).

Two ‘standard’ GR-COPD treatment programmes were developed (Boxes 1 and 2).
Differentiation between these two programmes is based on the patients’ medical
history, health status before hospital admission, and training capacity. Both pro-
grammes are individually tailored to the patients’ needs and possibilities, based on
the CGA.

Box 1. GR-COPD1

* Chronic obstructive pulmonary disease (COPD) Global Initiative for Chronic
Obstructive Lung Disease (GOLD)" stage Ill and IV

» History: stable course of health status

« Aim: restore patient to their pre-hospitalisation functional level

» Training capacity: relatively good

* Programme: focus on exercise and strength training (physiotherapy), opti-
mal pharmacological therapy, nutritional advice and patient education

Box 2. GR-COPD2

» Chronic obstructive pulmonary disease (COPD) Global Initiative for Chronic
Obstructive Lung Disease (GOLD)" stage Ill and IV

» History: frequent exacerbations and/or hospital admissions, gradual decline
of health status, multiple disabling comorbidities

* Aim: to counteract or stabilize the gradual decline of health status and
optimize quality of life

» Training capacity: limited

*  Programme: rehabilitation and palliative care methods are integrated

Programme content

The GR-COPD programmes consists of several modules concerning different
aspects of rehabilitation and palliative care: optimizing pulmonary medication
use and inhalation techniques; chronic use of oxygen; smoking cessation; control
of symptoms (mostly dyspnoea, cough, pain, fatigue, insomnia, and anorexia);
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physiotherapy (endurance and strength training, inspiratory muscle training, relax-
ation techniques, breathing regulation skills and mucus evacuation techniques);
occupational therapy (regulation of pace, use of walking aids); nutritional status
and dietary supplementation; speech, breathing and swallowing techniques; psy-
chosocial intervention (mostly aimed at depression, anxiety or adverse coping
strategies); self-management strategies and peer support contact; spiritual needs;
advance care planning. During the last part of the programme, focus is on dis-
charge and strategies to maintain the attained physical and psychosocial levels
of functioning. Patients follow a standardised daily programme and assignment
to therapies is stringent. Patients who lack motivation or patients with prominent
psychiatric or cognitive dysfunction are not included in the programme and are
instead discharged back to their place of residence.

Case studies

Mrs A

Mrs A was 69 years old when she was admitted to the SNF for the GR-COPD1
programme. She had been diagnosed with COPD GOLD stage Il in 2008 by her
GP and had been unwilling to undergo further evaluation and treatment since. She
was admitted to the hospital for 5 days because of progressive dyspnoea due to
an acute viral infection. Her medical history showed no other chronic diseases or
disabilities. She smoked 40 cigarettes per day. In the past few months her health
status had declined significantly and she could walk only small distances, taking
several pauses along the way.

On admission to the GR-COPD ward she had a high symptom burden, with dys-
pnoea at rest, cough, and phlegm, all present during most days. Furthermore she
suffered from impaired functional capacity, fatigue, impaired nutritional status, and
anorexia. Table 2 shows the outcomes of several tests and questionnaires that
were conducted in her CGA.

An individual multidisciplinary rehabilitation programme was designed. Primary
interventions were to give education, to support smoking cessation, to analyse
and to give advice concerning her diet and to restore functional capacity by means
of lower- and upper-body exercise and strength training. During her stay Mrs A
recovered very well and stopped smoking, and she could be discharged back
home after 30 days. At discharge her functional- and exercise capacity, health- and
nutritional status had all improved (Table 2). She continued physiotherapy twice a
week. Three months after discharge she was seen by her pulmonologist. She was
doing very well, maintaining her functional capacity with daily 1-hour walks and



30

Chapter 2

physiotherapy once a week, and referred to herself as being ‘a different person’.
Smoking cessation had been successful. She experienced no restrictions in daily
functioning at all and her nutritional status had improved considerably.

Mrs B

Mrs B, 82 years old, widowed, and living alone, had suffered from GOLD stage
11 COPD since 2005 and had a cardiac history including hypertension, an acute
myocardial infarction in 2007, and a coronary artery bypass graft in 2008. She was
admitted to the hospital owing to progressive dyspnoea and care dependency. In
the past few weeks she had presented twice to the emergency care unit, once with
atypical thoracic pain and once with a collapse without evident cause. She was
apparently anxious, living alone, and feeling that she had lost control over her life.
She was transferred to the SNF after 3 days of hospitalisation.

During the first week an CGA was conducted (Table 2). Based on the CGA an
individual GR-COPD2 programme was designed, the goals of which were: to
optimize ADL independency; improve functional capacity, nutritional status and
coping strategies; and restore her feelings of security and control. To achieve
these goals the GR-COPD programme included the following rehabilitation and
palliative care modules: physiotherapy (standard endurance and strength train-
ing, relaxation techniques and breathing regulation skills), occupational therapy
(regulation of pace and advice concerning all ADL and a walking aid), analysis of
diet and dietary supplementation, analyses of and intervention regarding a possible
anxiety disorder and/or depression by a psychologist, and weekly conversations
with the social worker concerning her feeling of insecurity and loss of control due
to her progressive limitations and care dependency .

During her stay Mrs B showed good progress in daily functioning, her adaptation
and coping strategies improved, and her symptoms diminished remarkably (Table
2). Nevertheless, she remained very insecure, needing constant reassurance.
The psychologist concluded that, although there was no specific anxiety disorder
or depression present, Mrs B was indeed very frail in both her physical and her
psychosocial functioning. The multidisciplinary team foresaw that, considering her
frailty and the feeling of insecurity, discharge back home would probably cause a
relapse. This was discussed with Mrs B and her children and it was concluded that
moving to a residential care home was indicated. After 10 weeks of admission she
was discharged back home and a few weeks later she was able to move to the
residential care home of her choice.
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MrC

Mr C, 60 years old, was admitted to the hospital with an acute exacerbation with-
out signs of infection. In the past few months he had been treated for several
exacerbations by his GP and had been admitted to the hospital three times. His
medical history showed, besides GOLD stage IV COPD, Dupeytren’s disease in
both hands. Mr C was married and lived with his wife. 18 months prior to his most
recent hospital admission he had followed the GR-COPD1 programme and after
discharge had been stable for more than a year without exacerbations or hospital
admissions. On admission to the GR-COPD ward he was mostly bed-bound and
could walk only small distances in his room. He used oxygen 1 I/minute continu-
ously because of chronic respiratory failure. A CGA was conducted during the first
days of admission (Table 2).

An individual GR-COPD2 programme was designed and included physiotherapy
(endurance and strength training) and occupational therapy focusing on improving
Mr C’s daily functioning so he would be able to function at home without help,

Table 2. Comprehensive geriatric assessment on admission and discharge

Mrs A Mrs B MrC
Admission Discharge Admission Discharge Admission
FEV, 32% 47% 21%
BMI 21.2 kg/m? 23.1 kg/m? 19.5 kg/m? 21.4 kg/m? 23.5 kg/m?
FFMI 12.8 kg/m? 13.3 kg/m? 14.2 kg/m?
HADS-A 4 14 8
HADS-D 5 15 3
cca 5.1 1.2 3.9 1.7 3.3
BI 18 20 20 20 14
6MWT 253 m 342m 168 m 287 m 76 m

Abbreviations: FEV,: Forced expiratory volume in the first second as % of predicted; BMI: Body
mass index , calculated as weight/height® (kg/m?); FFMI: Fat-free Mass Index, was measured
during hospital stay using the bioelectrical impedance analysis; HADS: Hospital Anxiety and
Depression Score is a screening instrument for symptoms of anxiety and depression with two
seven-item subscales, one for anxiety (HADS-A) and one for depression (HADS-D). A score
of 8 points or higher on either subscale indicates a higher risk for the presence of a clinically
relevant anxiety disorder or depression; CCQ: Clinical COPD Questionnaire is a 10-item, self-
administered questionnaire measure of health status. Higher scores indicate a worse health
status. The minimal clinically important difference (MCID) of the CCQ total score is +0.4;%° BI:
Barthel Index , measures activities of daily living. Total score ranges from 0 to 20, with 20 rep-
resenting complete functional independence. Its MCID is +1.8;*" 6MWT: the six-minute walking
test is a widely used instrument to measure exercise capacity in patients with chronic obstruc-
tive pulmonary disease (COD). The MCID for the 6MWT in general for COPD patients is +54
meter. In patients with severe COPD the MCID is +26m.?
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considering that he was alone at home most of the time because his wife still
worked. He was also treated by the dietician for losing weight and by the language
and speech therapist regarding breathing and relaxation techniques, and he par-
ticipated in the education and peer support group run by the psychologist.

During the first month of his stay Mr C suffered from insomnia and recurrent tho-
racic pains. He described the pain as being unbearable and used Oramorph 2.5
mg as needed with moderate effect. Long-acting morphine and promethazine were
prescribed. There was no progress in his functional status and the physiotherapist
reported that his exercise capacity was very limited, mostly due to deep desatura-
tion during exercise training, even though oxygen therapy was then temporarily
enhanced. In fact, physiotherapy now seemed to have an adverse effect, leading
to more exhaustion and pain.

All of this was discussed within the team and with Mr C, his wife and children. It was
concluded that the aim of the programme should now be focussed on control of
his symptoms of pain and insomnia. End-of-life care communication and advance
care planning (do not attempt cardiopulmonary resuscitation, no more admissions
to the hospital, discussion of the possibility of palliative sedation) seemed to lift a
lot of weight from his shoulders and diminished his fear of dying from suffocation.
During the weeks that followed Mr C’s insomnia improved and pain was sufficiently
controlled with long-acting morphine, 15 mg twice a day. He had ‘good and bad
days’, as he called them, and enjoyed visits from his grandchildren very much.
After a few weeks, the elderly care physician was called one evening because Mr
C experienced acute progression of dyspnoea and extreme anxiety. After physi-
cal examination, diminished unilateral breathing sounds were heard, indicating a
possible pneumothorax on the left side, and palliative sedation was started with
subcutaneous morphine and midazolam. On this Mr C became unconscious quickly
and died the next morning in the presence of his wife and children.

Discussion and conclusion

These case studies show that a GR-COPD programme can offer substantial
benefits and can integrate aspects of rehabilitation and palliative care. For some
patients the focus is primarily on rehabilitation; restoring functional capacity and
improving symptom burden, nutritional status and psychosocial functioning. The
case of Mrs A demonstrates the possible effects on functional capacity and quality
of life. In the case of Mrs B, adaptation to and acceptation of her loss of indepen-
dence had a crucial role. Without focusing on this part of the problem, the effects
of the GR-COPD programme probably would not have lasted long and relapse
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would have been expected. In other patients, as for Mr C, rehabilitation cannot be
the primary goal anymore and focus must primarily be on palliative care: symptom
control, quality of life and advance care planning.

As literature on this topic is very scarce, further research is essential. This should
focus on defining appropriate outcome measurements to identity which patient
outcomes can be achieved and sustained. Furthermore, there is a need to identify
patient characteristics that can predict which patients are most likely to benefit from
a GR-COPD programme.
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Abstract

In view of the worldwide aging population, disease-specific geriatric rehabilita-
tion (GR) programs are needed. Therefore, we developed and implemented a
postacute GR program for patients with advanced chronic obstructive pulmonary
disease (COPD) (the GR-COPD program). The aim of this study is to investigate
the feasibility of the GR-COPD program and to present clinical data on patient
characteristics and course of functional capacity and health status. This is a natu-
ralistic prospective cohort study of patients with advanced COPD. A total of 61 pa-
tients entered the GR-COPD program and were eligible to participate in this study.
All patients suffered from advanced COPD, and comorbidities were frequent. On
admission, functional capacity and health status were severely limited but showed
significant and clinically relevant improvement during the GR-COPD program. Pa-
tients with advanced COPD admitted to hospital for an acute exacerbation suffer
from severely impaired functional capacity and poor health status. Development
and implementation of a postacute GR program for these patients are feasible and
likely to offer substantial improvements. Further research is essential and should
focus on designing a controlled intervention trial to investigate the efficacy of the
program.
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Introduction

Geriatric rehabilitation (GR) has emerged as a promising field of interest, showing
that it has the potential to improve outcome measurements related to morbidity and
mortality in elderly people.’ GR is usually organized as a form of integrated care and
does not differ from rehabilitation medicine in its multidisciplinary, patient-centered
approach. However, geriatric patients differ in many ways from younger patients
that need rehabilitation. Besides having multimorbidity, their disabilities are usually
multi-causal. Pre-existent functional limitations are not only caused by comorbidity
but also by physiological conditions, such as sarcopenia.? Furthermore, patients
admitted for GR often suffer from concurrent diseases and complications interfer-
ing with the rehabilitation treatment. In this sense, GR operates at the crossroads
of geriatric medicine and rehabilitation medicine.? Considering the worldwide aging
population, there is a growing need for programs designed for geriatric patients.
However, studies on development, implementation and evaluation of disease-
specific GR programs (other than orthopedic and general), are lacking.’

One field in which development of disease-specific GR programs can be mean-
ingful is that of progressive organ failure, such as chronic obstructive pulmonary
disease (COPD). Prevalence of COPD is rising worldwide and disease severity is
strongly related to age.® Patients with advanced COPD suffer from a high symptom
burden, deteriorating functional capacity and declining quality of life; moreover,
their prognosis is poor, especially after hospital admission for an acute exacerba-
tion.*®

Pulmonary rehabilitation (PR) has emerged as a recommended standard of care for
patients with symptomatic COPD and is effective in advanced and both stable and
postacute COPD in reducing the risk for readmission and mortality and improving
health related quality of life (HRQoL) and exercise capacity.”® Poor health status
and prognosis in patients with advanced COPD also call for implementation of
palliative care methods. Palliative care should start early in the disease trajectory
(when patients become symptomatic) and should be combined with active treat-
ment and life-prolonging care.’

In clinical practice however, availability of PR programs is limited and patients
with advanced COPD are often excluded from these programs because of their
limited training capacity and frequent concurrent diseases and complications due
to comorbidity, all interfering with the rehabilitation program. Furthermore, although
the palliative care needs of patients advanced COPD are increasingly being recog-
nized, palliative care is still scarcely received by patients with advanced COPD." A
disease specific GR program that is more adjusted to the needs and possibilities of
this group of patients could be an interesting option. Besides offering an adjusted,
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low intensity program, GR in the Netherlands is coordinated by an elderly care
physician, who is specialized in rehabilitation of frail, often elderly, patients with
complex disabilities and multimorbidity." The importance of medical practitioners as
an essential part of GR and their findings about causes, comorbidity and prognosis
being incorporated into the rehabilitation plan, was recently stated.'? Furthermore,
integration of rehabilitation medicine and palliative care is common practice in GR,
and patients with advanced COPD might benefit from this integrated approach.'
Considering these facts, our group developed and implemented an postacute GR
program for patients with advanced COPD (the GR-COPD program).™ Aim of the
present study is to investigate feasibility of the program and to present clinical data
on patient characteristics course of functional capacity and health status.

Methods

Design

This is a naturalistic prospective cohort study of patients with advanced COPD ad-
mitted to a postacute GR program in a skilled nursing facility (SNF). Baseline data
(TO) were collected within 3 days after admission to the SNF. Patient and disease
characteristics, functional capacity, nutritional status, psychosocial functioning and
health status were registered. At discharge from the SNF (T1), functional capacity,
nutritional status and health status were measured again. Data were collected from
May 2009 until January 2011.

Setting and study population

Patients with severe (Global Initiative for Chronic Obstructive Lung Disease
(GOLD)™ stage 3) to very severe (GOLD stage 4) COPD, admitted to the hos-
pital for an acute exacerbation were selected for the GR-COPD program by a
pulmonologist. Indication for the GR-COPD program was considered appropriate
when patients suffered from high symptom burden and/or a substantial decline in
functional capacity without sufficient recovery during hospital stay. Furthermore,
a multidisciplinary approach was required to achieve improvement in functional
capacity and health status instead of physical therapy alone and patients had to be
motivated. Patients who lacked motivation, or patients with prominent psychiatric
or cognitive dysfunction interfering with rehabilitation, were excluded from the pro-
gram. All patients admitted to the GR-COPD program were eligible to participate
in this study. Data were collected from the patient’s file by the patient’s physician
and transferred to an anonymous data file using Statistical Package for the Social
Sciences software (SPSS 20; SPSS, Chicago, lllinois, USA).
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The GR-COPD program

In the Netherlands, GR is organized as a form of integrated and transmural care
and is provided at SNFs, usually situated in nursing homes.' SNFs offer post-
acute restorative treatment with a multidisciplinary patient-centred approach in a
therapeutic living environment.'® During the study period, GR was funded by the
government’s Exceptional Medical Expenses Act (AWBZ), which offers a weekly
average of 18-22 h of nursing care and 4 h of individual therapy. The SNF at
which the current study was conducted has a multidisciplinary team that offers
pulmonary, orthopedic, neurological and general GR. It is situated at a separate
ward of the nursing home and has a capacity of 60 beds. On average, 350 patients
are admitted to the GR ward each year with a mean length of admission (LOA) of
39 days. The GR-COPD program was developed in 2009 by the multidisciplinary
team of the SNF in close collaboration with the pulmonologist and physiotherapist
from the pulmonary department of the local hospital. Development of the program
was based on national and international guidelines on pulmonary rehabilitation
and palliative care.®'” The multidisciplinary team of the SNF consists of an elderly
care physician, a skilled nurse, a physiotherapist, a psychologist, an occupational
therapist, a speech and language pathologist, a dietician, and a social worker. Dur-
ing development and implementation each member of the team received specific
training on pulmonary rehabilitation techniques within their own field of interest. A
detailed description of the program has recently been published." The GR-COPD
program contains several modules concerning different aspects of rehabilitation
and palliative care: optimizing pulmonary medication use and inhalation techniques,
support smoking cessation, adequate symptom control, physiotherapy (endurance
and strength training, inspiratory muscle training, relaxation techniques, breathing
regulation skills and mucus evacuation techniques), occupational therapy, analysis
of nutritional status and dietary supplementation, analysis of speech, breathing and
swallowing techniques, psychosocial intervention (mostly aimed at depression,
anxiety or adverse coping strategies), education focusing on self-management
strategies, peer support contact and advance care planning. Goal setting is tai-
lored to the individual patient and the program is weekly evaluated and adjusted
(as needed) by the multidisciplinary team and the pulmonologist, who makes
monthly visits to all patients. All patients follow a standardized 6-week program
and assignment to therapies is stringent. The program contains a minimum of
six 40-min physiotherapy sessions per week, usually three endurance- and three
strength training sessions. Group sessions are combined with individual training.
Furthermore, training of breathing-, huffing- and relaxation techniques is offered
once a week. Occupational therapy is given once or twice a week in 30- to 45-min
sessions and analysis and evaluation of nutritional status is done by the dietician
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every week. Patients participate in weekly group sessions, which are supervised
by the psychologist, and are aimed at education of patients and relatives on self-
management strategies and peer support contact.

Measurements and instruments

The following patient and disease characteristics were registered: age, sex,
marital status, disease severity (GOLD stage, forced expiratory volume in 1 s as
percentage of predicted (FEV, % pred)), long-term oxygen therapy (LTOT) (yes/
no), smoking status (smoker/nonsmoker), LOA during hospital stay and LOA during
rehabilitation. Comorbidity was assessed using the modified Cumulative lliness
Rating Scale (CIRS);'"® The CIRS consists of 13 items (organ or disease systems)
with a severity scale ranging from 0 to 4 for each item. Total score is the sum of all
items (range 0 to 56), with scores > 10 indicating severe impairment.

Nutritional status was measured by the body mass index (BMI) and the fat-free
mass index (FFMI). The BMI was calculated as weight/height® (kg/m?) and was
categorized in two groups: underweight (< 21 kg/m?) and no underweight (= 21 kg/
m?)." The FFMI was measured during hospital stay using bioelectrical impedance
analysis. Depletion was considered when the FFMI was < 16 kg/m? in men and <
15 kg/m? in women."®

Functional capacity

The modified 20-point Barthel Index (Bl) measures activities of daily living and is a
valid, reliable and widely used instrument to assess improvement during rehabilita-
tion programs.? The total score ranges from 0 to 20, with 20 representing complete
functional independence. The minimal clinically important difference (MCID) for the
Bl is not well established for COPD patients. In stroke patients, the MCID of the Bl
is +1.85.%

The 6-minute walk test (6MWT) is a practical, easy to perform and widely used in-
strument to measure exercise capacity in COPD patients. The MCID for the 6MWT
in patients with severe COPD is +26 (+ 2) m.?

Peripheral muscle strength was measured as hand-grip force (HF) using a hand
dynamometer. Total scores (right + left hand) are given in kilogram force, and
normative data are age and sex dependent.?®

Psychosocial functioning

The Hospital Anxiety and Depression Scale (HADS) is a valid and reliable screening
instrument for symptoms of anxiety and depression. It has two 7-item subscales,
one for anxiety and the other for depression. A score of 8 points or higher on either
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subscale indicates a higher risk for the presence of a clinically relevant anxiety
disorder or depression.?

Health status

Health status was measured using the Clinical COPD Questionnaire (CCQ).% The
CCQ s a validated and reliable 10-item, self-administered questionnaire. Items are
scored on a Likert scale from 0 to 6. The final score is the sum of all items divided
by 10; higher scores indicate a worse health status. The CCQ consists of the sub-
domains symptoms, functional status and mental status, and scores for these three
domains can be calculated separately. The MCID of the CCQ total score is +0.4.%°

Statistical analysis

All data were processed using SPSS (SPSS 20.0). Descriptive analyses were used
for general baseline patient characteristics, disease characteristics and data from
measurements on admission. Categorical variables are described as frequencies,
while continuous variables were tested for normality and are presented as mean
and SD or median and interquartile range (IQR) in case of skewed data. Continu-
ous variables were compared between TO and T1 using a paired samples t-test or
Mann-Whitney test, as appropriate. We defined statistical significance at p < 0.05
(two-sided level of significance).

Results

General patient characteristics

Of the 63 consecutive patients who entered the program during the period from
May 2009 until January 2011, 2 were excluded from this study because of a differ-
ent diagnosis (1 due to asthma and 1 due to small airway disease). One patient
dropped out due to lack of motivation and was discharged back home. Two patients
died during the program; in both patients it was concluded that rehabilitation was
no longer feasible. For these patients end-of-life care communication and advance
care planning (e.g. do not attempt cardiopulmonary resuscitation, no more admis-
sions to the hospital) had been performed and death was expected. Overall, 91%
(n=53) of the patients were discharged back home after a median LOA of 35 days
(IQR 21-61). Four patients were discharged to a residential care facility and one
patient was discharged to a nursing home (Figure 1).
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Figure 1: Flow chart of patients

Patients entering the GR-COPD program
between May 2009 and Jan 2011
n=63

Patients excluded because
of different diagnosis
n=2

\4

A4

Patients entering the study
n=61

Lost to follow-up
-lack of motivation; n=1
-death; n=2

A 4

A4

Complete follow up
n=58

Discharge:

-back home; n=53
-residential care facility; n=4
-nursing home; n=1

Table 1 presents the patient and disease characteristics on admission to the GR-
COPD program (T0). All patients had advanced COPD (GOLD stage 3 (n=29) or
GOLD stage 4 (n=32)), with a mean FEV %pred of 32.9 (x10.8). Of these, 17
(28%) patients were on LTOT. Comorbidity was prevalent, as 41% of the patients
had a CIRS score 210, indicating severe impairment due to comorbidity. Organ
and disease systems (except respiratory) showing the highest mean scores were:
cardiac (0.97, 35% = 2), musculoskeletal and integumentary (0.85, 33% = 2) and
endocrine-metabolic (0.75, 31% = 2).
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Table 1. Patient and disease characteristics on admission (baseline/T0) to the GR-COPD pro-
gram.*

Number of patients 61
Age in years (SD) 68.9 (9.9)
Sex: woman, n (%) 30 (49)
Living alone, n (%) 28 (46)
LOA-H in days (IQR) 8 (7-11)
LOA-SNF in days (IQR) 35 (21-61)
GOLD 3, n (%) 29 (48)
GOLD 4, n (%) 32 (52)
FEV,%pred (SD) 32.9(10.8)
LTOT, n (%) 17 (28)
Comorbidity, CIRS (total score) (SD) 9.6 (4.3)
Smoker, n (%) 10 (16.5)

*Categorical variables are described as frequencies, while continuous variables are tested
for normality and are presented as mean and SD or median and IQR in case of skewed data.
Abbreviations: GR-COPD: geriatric rehabilitation program for patients with advanced chronic
obstructive pulmonary disease; LOA-H: length of admission during hospital stay; LOA-SNF:
length of admission during rehabilitation; IQR: interquartile range; GOLD: Global Initiative for
Chronic Obstructive Lung Disease; FEV;%pred.: forced expiratory volume in 1 s as percentage
of predicted; LTOT: long-term oxygen therapy; CIRS: Cumulative lllness Rating Scale.

Measurements on admission

Table 2 presents the outcomes of all measurements on admission (T0) to and
discharge from the GR-COPD program. Functional capacity was impaired; on
admission the Bl and the 6MWT showed care dependency and limited exercise
capacity. Peripheral muscle strength showed that 25 patients (41%) had a HF
below the normative value. Although the mean BMI was within normal range, 20
patients (33%) had a BMI < 21 kg/m? indicating underweight. Depletion of the FFMI
was present in 44% (n=27) of all patients. HADS scores showed that 47% of the
patients had a higher risk (score of = 8) for anxiety and 43% for depression. The
mean CCQ score was 3.5 (+0.9), indicating severely limited health status.

Course of functional capacity during the GR-COPD program

There was a significant and clinically relevant improvement of functional capacity
during the GR-COPD program (Table 2, Figure 2). The median Bl improved from
17 (IQR 15-18) to 20 (IQR 17-20), and the mean 6MWT from 208 m (+119) to 274
m (£122) at discharge. In 41 patients the Bl improved 2 or more points (>MCID), in
2 patients the Bl on discharge was lower than on admission, and in 9 patients the
Bl did not change during the program. In 71.7% of the patients the 6MWT improved
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Table 2. Outcomes of measurements on admission (T0) to and discharge from (T1) the GR-
COPD program.

Measurement TO T p
Functional capacity

BI (IQR) 17 (15-18) 20 (17-20) <0.001°
6MWT (m) (SD) 208 (119) 274 (122) <0.001*®
HF (kgf) (SD) 52.0 (17.0) 55.6 (17.5) <0.001°
HF < norm value, n (%) 25 (41) 18 (30) 0.024°
Nutritional status

BMI (kg/m?) (SD) 23.3 (4.7) 23.8 (4.0) 0.051°
BMI < 21kg/m?, n (%) 20 (33) 12 (20) 0.007°
FFMI (kg/m?) (SD) 15.8 (2.3) - -
Psychosocial functioning

HADS_Anxiety 7.5(4.2) - -
HADS_Depression 7.4 (4.6) - -
Health status

CCQ (SD) 3.5(0.9) 2.2(1.0) <0.001°

Categorical variables are described as frequencies, while continuous variables are tested for
normality and are presented as mean and SD or median and IQR. Continuous variables were
compared between TO and T1 using a paired samples t-test’ or Mann—Whitney test’, as appro-
priate. Categorical variables were compared between TO and T1 using chi*-tests®. Abbrevia-
tions: GR-COPD: geriatric rehabilitation program for patients with advanced chronic obstruc-
tive pulmonary disease; BI: Barthel index; 6MWT: 6-minute walking test; HF: handgrip force;
BMI: body mass index; FFMI: fat-free mass index; HADS: Hospital Anxiety and Depression
Scale; CCQ: Clinical COPD Questionnaire.

=2 26 m (>MCID). In 2 patients the 6MWT did not change and in 6 patients the
6MWT decreased. The nutritional status measured by the mean BMI showed no
significant improvement. However, the number of patients with underweight (BMI
<21 kg/m?) decreased from 20 to 12 (p=0.007). Improvement in health status was
also significant and clinically relevant: the mean score of the CCQ improved from
3.5 (£0.9) on admission to 2.2 (£1.0) at discharge.

Discussion

Main findings

The main finding of this study is that, in patients with advanced COPD who suffered
a recent exacerbation, comorbidity is frequent, functional capacity is impaired, and
health status is severely limited. Furthermore, nutritional status is often impaired
and many patients are at risk for an anxiety or depressive disorder. Neverthe-
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Figure 2. Course of functional capacity and health status from admission (T0) to discharge (T1).
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Abbreviations: 6MWT: six-minute walking test; CCQ: Clinical COPD questionnaire;

less, during the GR-COPD program, functional capacity and health status showed
substantial and clinically relevant improvement. This implies that, although these
patients are severely limited in training capacity, a postacute GR program is fea-
sible and is likely to offer substantial benefits.

Strength and limitations

To the best of our knowledge, this is the first study focusing on feasibility, patient
characteristics and course of functional capacity in patients with advanced COPD,
admitted to a postacute GR program. The current study was not designed as an
intervention trial but as a naturalistic prospective cohort study. Therefore, a control
group was not part of this study and the current study can also be seen as a pilot
study. Further research is essential and should focus on designing a controlled
intervention trial to investigate the efficacy of the program. Other limitations are
possible population bias due to criteria used to select patients for the program and
the fact that we were unable to collect information on patients that were selected
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for the program but refused to participate. Since these latter patients were dis-
charged back home from the hospital, health status and functional capacity of our
population is probably worse than that of the initial population that was indicated
for the program in the hospital. This could bias the generalizability of our results.
We used the Bl to measure functional capacity. However, the Bl might not be the
most suitable instrument to measure functional capacity and impairment in patients
with COPD due to the ceiling effect and insensitivity to change at the upper level of
the scale.”” Nevertheless, the Bl is a widely used instrument and recent literature
shows that it can be used in patients with COPD.?® Our results also show the ceiling
effect of the BI, but improvement was still clinically relevant.

Few data are available on GR programs specifically designed for patients with ad-
vanced COPD. A recent systematic review on the efficacy of geriatric rehabilitation
failed to identify one disease-specific program for geriatric patients that has been
well evaluated, other than orthopedic and general geriatric rehabilitation.” Studies
on the effect of PR in elderly patients with COPD are scarce, but show positive
outcomes of PR programs for relatively older COPD patients.?*® However, com-
pared with our population, these studies included only stable COPD patients with
less severe airflow obstruction and functional impairment. Furthermore, excluded
from these latter studies were patients with comorbid diseases that are likely to
limit exercise capacity. Studies on the effect of postacute PR programs in elderly
COPD patients are also scarce. Puhan et al performed a systematic review to
assess the effect of postacute PR on future hospital admissions, mortality, HRQoL
and exercise capacity, in patients with COPD after a recent exacerbation.® The
authors concluded that postacute PR is a highly effective and safe intervention to
reduce hospital admissions and mortality and to improve HRQoL. Of the nine stud-
ies that met their eligibility criteria, five investigated the effect of an inpatient PR
program that followed immediately after hospital admission.*"* Of these studies,
one was conducted at an intensive care unit*' and one study included patients with
less severe airflow limitation compared with our population.* Three small stud-
ies reported positive effects on exercise capacity,® health-care utilization,* and
HRQoL,*® of a postacute PR program in populations who were more similar to ours
with regard to age, lung function and exercise capacity. However, in those studies
comorbidity was not always measured,* or patients with significant comorbidities
were excluded from the PR program.® Although there are differences between our
population and the populations described in studies on the effect of postacute PR,
these data are in line with our results, indicating that postacute rehabilitation in
patients with advanced COPD is feasible, safe and can probably offer substantial
benefits.
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A notable finding of the present study is that the mean age of the patients that
entered the GR-COPD program was 68.9 years, which is relatively young consider-
ing that this is a GR program. However, indication for the GR-COPD program was
based on disease severity and the presence of impaired functional capacity and
health status with insufficient recovery during hospital stay. Age was not an inclu-
sion or exclusion criterion. This suggests that, in patients with COPD, advanced
disease with limited functional capacity and health status can be present at a
relatively young age. Nevertheless, 54% of the patients were aged = 70 years and
almost 20% of our population were aged 280 years.

Implications for future research

Although our results suggest that the GR-COPD program is effective in this specific
group of patients, our study design did not include a control group and a randomized
controlled trial is compulsory to confirm these findings. As literature on this topic is
scarce, further research is essential. Studies should focus on defining appropriate
outcome measurements to identity which patient outcomes can be achieved and
sustained, and identify patient characteristics that can predict which patients with
advanced COPD are most likely to benefit from an post-acute GR program.

Conclusions

Patients with advanced COPD admitted to hospital for an acute exacerbation suffer
from frequent comorbidities, severely impaired functional capacity and poor health
status. Development and implementation of a postacute GR program for this group
of patients is feasible and can probably offer substantial improvements.
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