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Integrated care of the COPD 
patient: a pulmonary 
rehabilitation perspective

Educational aims
 To demonstrate that the current care system for chronic obstructive pulmonary disease
 (COPD) patients often falls short of desired outcomes.
 To describe the concepts of the chronic care model and integrated care.
 To emphasise the positioning of pulmonary rehabilitation and self-management and self
 management strategies within integrated care. 

Summary
The current acute care model for COPD is, in general, insufficient for optimal manage-
ment of the disease. Single disease guidelines often fall short for diseases such as COPD 
that have prominent systemic manifestations and frequent comorbidities contributing to 
disease burden. Coordination of services is often inadequate, especially at the time of the 
COPD exacerbation, which is characterised by high morbidity, increased healthcare utilisa-
tion and increased mortality risk. The integrated care model for COPD may reduce some of 
these inefficiencies. On one level, integrated care means giving the right patient the right 
therapy at the right time. This can include smoking cessation therapies, the promotion of 
a healthy lifestyle, including regular exercise and increased activity, optimal pharmaco-
therapy, collaborative self-management strategies, palliative therapy and end-of-life care. 
Additionally, integrated care improves access to care and reduces fragmentation of care 
through partnering, communication and coordination among healthcare professionals, 
patients and their families. Integration at the time of the exacerbation includes a compre-
hensive assessment of the patient at the time of hospital discharge, proper discharge plan-
ning, early discharge services, a self-management plan, sharing this plan with all pertinent 
healthcare providers, utilisation of a professional for case management and facilitation of 
the exchange of information with modern information technology. Pulmonary rehabilita-
tion provides many of these services and can be considered a component of integrated care.

Introduction: a case 
presentation
A 75-yr-old ex-smoker with symptomatic COPD 
for ≥10 yrs (patient A) was hospitalised for a 
COPD exacerbation. Patient A had been hos-
pitalised 6 weeks earlier for an exacerbation, 

but did not fully recover. Other comorbidities 
included noninsulin-dependent diabetes mel-
litus, systemic hypertension, obesity, sleep 
apnoea and coronary artery disease (he had 
undergone a successful stent procedure 2 
yrs earlier). Spirometry performed 3 yrs ear-
lier was consistent with severe COPD: post-
bronchodilator forced expiratory volume in 
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The impact of COPD 
on quality of life and 
healthcare utilisation
COPD is defi ned by the presence of airfl ow limi-
tation that is not fully reversible [1, 2]. Both the 
Global Initiative for Obstructive Lung Disease 
and the American Thoracic Society (ATS)/Euro-
pean Respiratory Society (ERS) guidelines state 
that COPD may have extrapulmonary effects 
(conditions) that can contribute to its morbidity 
[1, 2]. Extrapulmonary conditions can be divided 
into systemic manifestations, such as peripheral 
muscle dysfunction and common comorbidi-
ties, e.g. lung cancer. However, this distinction 
is arbitrary. For example, smoking tobacco is a 
common and potent aetiologic agent for many 
of these conditions; spill-over systemic infl amma-
tion from COPD itself may contribute to systemic 
effects and comorbidities [3, 4]. For the purpose 
of this review, we are combining systemic effects 
and common comorbidities under the head-
ing of extrapulmonary conditions. Figure 1 lists 
extrapulmonary conditions frequently present in 
patients with COPD.  

Patient A suffered from diabetes, hyperten-
sion, obesity, sleep apnoea, coronary artery 
disease, a recent history of CHF and possible 
steroid myopathy. These extrapulmonary condi-
tions are prominent in morbidity and mortality 
in COPD [5] and may pose a greater mortality 
risk than COPD itself, especially in patients with 
less advanced disease. Therefore, it is naïve and 
potentially detrimental to the patient to focus 
treatment solely on the respiratory disease and to 
ignore the extrapulmonary conditions; however, 
this is a common occurrence. 

Single disease 
guidelines 
Basing clinical management on single disease 
guidelines often falls short and may result in 
undesirable effects in the patient. The COPD 
patient has, on average, 3.7 other chronic medi-
cal conditions compared with 1.8 for patients with 
other chronic illnesses [8]. The effects of these 
multiple chronic conditions and their treatments 
negatively interact [9], and the total morbidity is 
greater than the sum of the individual conditions.

In a recent analysis by BOYD et al. [10], apply-
ing individual clinical practice guidelines to a 
hypothetical 79-yr-old female with COPD, dia-
betes mellitus, osteoporosis, hypertension and 

1 s (FEV1)/forced vital capacity ratio 0.52 and 
FEV1 38% predicted. His COPD was character-
ised by frequent exacerbations, resulting in three 
hospitalisations in the previous year. He visits his 
cardiologist, primary care physician and respirolo-
gist approximately once, three and four times per 
year, respectively. 

In hospital, patient A was successfully treated 
for COPD and new-onset congestive heart fail-
ure (CHF) by his hospital physician (whom he 
has never seen before) and by his cardiologist’s 
associate. Patient A was discharged after 5 days 
in hospital with a printed list of medications and 
discharge directives. New medications included a 
course of oral corticosteroids with a tapering dose 
schedule and fi ve additional days on antibiotics. 
Prior to discharge, the staff demonstrated that he 
could walk down the corridor on his own without 
supplemental oxygen. However, he was consider-
ably weaker and more dyspnoeic than normal at 
baseline. A follow-up appointment with his pri-
mary care physician was organised in 3 weeks.

The problem
We believe this case presentation is typical 
of healthcare delivery for an individual with 
advanced COPD in the USA, which is probably 
not unlike medical care in other parts of the devel-
oped world. This system is not ideal. The follow-
ing discussion focuses on some important issues 
that are often unaddressed and contribute to sub-
optimal management of COPD patients.Figure 1

Systemic manifestations and com-
mon comorbidities in COPD [5–7].
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to the individual needs of the patient. Which of 
the six components of this chronic care model 
listed in table 3 are necessary for optimal care 
in COPD patients has not yet been determined, 
although it appears that incorporating two or 
more components is needed to show benefi cial 
effects in the area of healthcare utilisation [15].

Integrated care, 
self-management and 
pulmonary 
rehabilitation
Integrated care
The optimal treatment for COPD patients must 
concurrently address symptoms and disability 
from the respiratory disease and from its extrapul-
monary conditions, adhering to principles of the 
chronic care model. Coordination of services is 
especially important at the time of the COPD 
exacerbation, which is characterised by high mor-
bidity, high healthcare utilisation and even worse 

osteoarthritis would result in prescribing 12 medi-
cations costing $406 per month. Polypharmacy 
such as this, besides being expensive, promotes 
adverse drug reactions and other problems. This 
complexity calls for a more holistic and less frag-
mented approach. 

The current acute care 
model of healthcare 
Treatment for patient A focused on his acute 
exacerbation of COPD and CHF. Other important 
issues are likely to have been ignored. Further-
more, there will probably be relatively little com-
munication among specialists and primary care 
providers, virtually no interdisciplinary decision 
making and little promotion of collaborative self-
management strategies. Based on this reality, it is 
clear our current acute care model for chronic dis-
eases is insuffi cient for optimal management [11, 
12]. Other models of care have been proposed, 
which focus on the individual, are proactive and 
evidence-based, foster collaborative self-man-
agement and integrate services across providers 
(table 1) [13]. Many of these models are almost 
identical with a primary goal of improving out-
comes in the frail elderly and other groups with 
complex needs.

The chronic care model
BODENHEIMER et al. [14] described the situation 
where acute symptoms and concerns are of 
higher importance than optimal chronic disease 
management as the “tyranny of the urgent”. 
These authors proposed a chronic care model for 
the primary care of patients with chronic illnesses, 
such as COPD. This model has six components, 
which are listed in table 2. A chronic care model 
for COPD must integrate services and therapies 
across settings and providers and tailor therapy 

Table 1 Models of care terminology [13]

Integrated care
Coordinated care
Collaborative care
Managed care
Disease management
Case management
Patient-centred care
Chronic (illness) care
Continuity of care
Transmural care
Seamless care

Self-management support
Clinical information systems
Delivery system redesign
Decision support
Healthcare organisation
Community resourses

Table 2 Chronic care model

Comprehensive assessment by a multidisciplinary team with feedback to specialists and 
primary care providers

Exercise training leading to decreased dyspnoea and increased exercise capacity

Self-management education, including smoking cessation intervention, when indicated 
promotion of adherence with prescribed therapy and a collaborative action plan for the 
COPD exacerbation

Optimisation of pharmacotherapy and supplemental oxygen therapy

The promotion of a healthy lifestyle, including increased physical activity in the home 
setting, proper nutrition, recommended vaccinations

Symptom management techniques such as proper pacing and pursed-lip breathing

Psychosocial screening and support

End-of-life education and advance directives

Long-term exercise maintenance programmes with professional support

Outcome analysis, often including measurements of dyspnoea, health status and exercise 
capacity

Table 3 What a typical comprehensive, patient-centred, pulmonary 
rehabilitation programme provides
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that may complement existing care: 1) the ability 
to organise workforce care around the patient; 2) 
increase provider communication skills; 3) skills 
to ensure continuous improvement of quality and 
safety of care; 4) skills to monitor patients longi-
tudinally; and 5) the ability to view care from the 
broadest perspective, including its multiple levels 
along the care continuum. 

While there is considerable overlap between 
the concepts of integrated care and disease man-
agement, they do differ somewhat. Unlike the 
integrated care model, disease management tra-
ditionally targets patients with a single disease 
or condition, emphasising medication adherence 
and behaviour change to improve outcomes, espe-
cially healthcare utilisation. Concepts of disease 
management are now much broader in scope and 
more closely resemble integrated care [13].

For the COPD patient
For COPD, an important aspect of integrated care 
is giving the patient the correct therapy at the 
right time. This can include smoking cessation, 
the promotion of a healthy lifestyle (including 
regular exercise and increased activity), optimal 
pharmacotherapy, collaborative self-management 
strategies, palliative therapy and end-of-life care. 
This care must be anticipatory, not reactive. It 
is especially pertinent at the time of the COPD 
exacerbation, when greater collaboration among 
healthcare professionals in the hospital and 
the community is required.  Integration of care 
in this setting should include a comprehensive 
assessment of the patient at the time of hospital 
discharge, proper discharge planning, early dis-
charge services, a collaborative self-management 
plan at the time of discharge, sharing this plan 
with all invloved healthcare providers, utilisation 
of a professional for case management, and facili-
tation of the exchange of information with mod-
ern information technology. 

Self-management
A prominent component of integrated care is 
self-management, which has three components: 
education, behavioural support and motivational 
support [15]. For COPD patients, self-manage-
ment, in collaboration with healthcare providers, 
has a primary objective of promoting self effi cacy 
through changing behaviour [24]. Higher levels 
of self effi cacy will lead to positive behaviours, 
such as improved adherence with prescribed ther-
apy (including regular exercise) and the adoption 
of a healthy lifestyle (including smoking cessation 

fragmentation of care. The integrated care model 
addresses these issues. Self-management strate-
gies and pulmonary rehabilitation are two impor-
tant components of integrated care for COPD. 

The World Health Organization (WHO) 
defi nes integrated care as “a concept bring-
ing together inputs, delivery, management and 
organisation of services related to diagnosis, treat-
ment, care, rehabilitation and health promotion” 
[16]. An alternative defi nition by MUR-VEEMAN et 
al. [17] is “an organisational process of coordina-
tion that seeks to achieve seamless and continu-
ous care, tailored to the patient’s needs and based 
on a holistic view of the patient” [18]. These two 
defi nitions are complementary in that the WHO 
defi nition is system centred, stressing the coordi-
nation of services, while the MUR-VEEMAN et al. [17] 
defi nition focuses on the patient and the tailor-
ing of care to individual patient needs. WOUTERS 
and VANDERHOVEN [19] consider integrated care in 
the context of a complex adaptive system, which 
is “a collection of individual agents with freedom 
to act in ways that are not always totally predict-
able, and whose actions are interconnected so 
that the action of one part changes the context 
of the other” [20]. Perhaps the simplest view is 
that integrated care consists of: 1) comprehensive 
intervention; 2) a self-management education 
programme; 3) an individually tailored care plan; 
and 4) increased accessibility to healthcare pro-
fessionals [21]. 

A prominent goal of integrated care is 
improved access and decreased fragmentation of 
care, thereby increasing effi ciency and quality of 
care and resulting in better outcomes and greater 
user satisfaction. This requires partnering, com-
munication and coordination among healthcare 
professionals, patients and their families. The inte-
gration of services can be horizontal (e.g. among 
multi-hospital systems at the same level of health-
care delivery) or vertical (at different hierarchical 
levels such as hospital-based specialists, primary 
care providers, outpatient pulmonary rehabilita-
tion staff and homecare professionals) [13]. There 
is ongoing discussion about whether the needs of 
a patient with a specifi c disease would be better 
served by a specialist, who has more knowledge 
and experience of that particular disease, or a pri-
mary care clinician, who is aware of the patient’s 
history [22]. Integrated care transcends this 
argument by stating that both are necessary for 
optimal care and our goal should be to organise 
these services and establish better lines of com-
munication.

Citing a WHO report [23], WOUTERS and 
VANDERHOVEN [19] stress fi ve core competencies 
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centred holistic care and self-management 
support, traditionally it has not stressed the inte-
gration of services and therapies across settings 
and providers. Clinical information system inter-
ventions, healthcare organisation and develop-
ment of community resources (such as registries) 
are generally not emphasised in pulmonary reha-
bilitation. Integrated care includes all aspects of 
pulmonary rehabilitation, but focuses on their 
integration. In essence, pulmonary rehabilitation 
is a prominent component of integrated care of 
the respiratory patient.

Clinical trials 
evaluating integrated 
care 
In 2006, CASAS et al. [21] reported on the effec-
tiveness of integrated care on subsequent hos-
pitalisations in patients discharged following an 
exacerbation of COPD. Integrated care consisted 
of a comprehensive evaluation of the patient at 
discharge, self-management education, develop-
ment of an individually tailored plan and acces-
sibility of a specialised nurse to patients and 
primary care providers, facilitated through a web-
based process. Compared with standard care, this 
form of integrated care reduced subsequent hos-
pital admissions by ~50%. A subsequent analy-
sis determined that patients given this integrated 
care, scored better in self-management areas, 
including COPD knowledge, exacerbation iden-
tifi cation, exacerbation early treatment, inhaler 
adherence and correct use of an inhaler [27]. 

Recently, KOFF et al. [28] reported on the effec-
tiveness of proactive integrated care for patients 
with severe or very severe COPD [28]. Their 
concept of proactive integrated care included 
four interventions: 1) disease-specifi c educa-
tion; 2) teaching self-management strategies; 3) 
enhanced communication with study coordina-
tors; and 4) remote home monitoring. Monitor-
ing included measuring changes in symptoms, 
oxygen saturation, FEV1, and steps during the 
6-min walk distance test. This was accomplished 
with a portable oximeter, an FEV1 monitor, an 
electronic pedometer and a small telecommu-
nication device and technology platform (the 
Health Buddy system, Bosch Healthcare, MI, 
USA). 20 patients given proactive integrated care 
were compared with 20 patients given standard 
care. Proactive integrated care resulted in signifi -
cantly improved health-related quality of life, ear-
lier detection of COPD exacerbations and a trend 
toward a reduction in healthcare utilisation.

and increased physical activity). Collaborative 
self-management is especially useful in early rec-
ognition and treatment of the COPD exacerba-
tion, thereby reducing subsequent morbidity and 
healthcare utilisation. The authors of a meta-anal-
ysis including 14 trials of self-management edu-
cation in COPD concluded that this intervention 
is associated with a reduction in hospital admis-
sions, although clear recommendations could not 
be made regarding the content or format of the 
programmes [25].

Pulmonary rehabilitation
The ATS/ERS statement on pulmonary rehabili-
tation defi nes pulmonary rehabilitation as “an 
evidence-based, multidisciplinary, and compre-
hensive intervention for patients with chronic res-
piratory diseases who are symptomatic and often 
have decreased daily life activities. Integrated 
into the individualised treatment of the patient, 
pulmonary rehabilitation is designed to reduce 
symptoms, optimise functional status, increase 
participation, and reduce healthcare costs 
through stabilising or reversing systemic manifes-
tations of the disease ” [26]. Pulmonary rehabilita-
tion includes comprehensive patient assessment, 
exercise training, education, nutritional interven-
tion and psychosocial support. The defi nition 
stresses the importance of pulmonary rehabilita-
tion in integrated care of the respiratory patient. 
The ATS/ERS statement explains that pulmonary 
rehabilitation can be considered a spectrum of 
intervention strategies integrated into the life-
long management of the respiratory patient, and 
that these strategies involve a dynamic, active col-
laboration among the patient, family and health-
care provider [26]. 

Some of the interventions in pulmonary reha-
bilitation are listed in table 3. When needed, 
these important interventions can (and should) 
be given progressively by primary care providers 
and specialists. The interventions are conven-
iently bundled in the comprehensive pulmonary 
rehabilitation programme. The structure of pul-
monary rehabilitation and its holistic approach 
provide the opportunity to address the complex 
needs of the COPD patient and coordinate the 
necessary services and interventions. As such, the 
comprehensive, patient-centred therapy admin-
istered by the interdisciplinary pulmonary reha-
bilitation team is not unlike that of the chronic or 
integrated care models in its approach. 

Pulmonary rehabilitation as a programme dif-
fers somewhat from the chronic and integrated 
care models. While it certainly highlights patient-

Educational 
questions
1. True or false? Single-
disease clinical practice 
guidelines are well-suited for 
elderly patients with 
multiple medical problems.

2. The chronic care model 
includes:
a) Promotion of self-manage-
ment.
b) Improved interdisciplinary 
communication through 
utilisation of clinical 
informational systems.
c) Delivery system redesign.
d) Utilisation of community 
resources.
e) All of the above.

3. True or false? Pulmonary 
rehabilitation can be con-
sidered a component of the 
integrated care of the COPD 
patient.

4. True or false? A study 
utilising an integrated care 
approach to the treat-
ment of COPD patients 
discharged following an 
exacerbation demonstrated 
decreased subsequent 
health-care utilisation.
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limited and at high risk for re-hospitalisation. 
Indeed, a recent meta-analysis of pulmonary reha-
bilitation following a COPD exacerbation (involv-
ing six trials and 219 patients) concluded that 
this intervention led to reduced subsequent hos-
pitalisations, decreased mortality and improved 
quality of life [29]. 

Where do we go from here? The integrated 
care model can be further incorporated into pul-
monary rehabilitation to optimise care. Currently, 
the typical COPD patient referred to pulmonary 
rehabilitation has relatively stable, moderate-to-
very-severe disease. Expanding the referral base 
to include patients with less severe disease will 
allow more proactive care, and initiating pulmon-
ary rehabilitation at the time of the exacerbation 
will bring in the services of an already present 
interdisciplinary team. Incorporating information 
technology systems into pulmonary rehabilitation 
could improve outcomes through enhancing verti-
cal lines of communication and further reinforc-
ing positive health behaviour change. 

Conclusion
The acute care model for treatment of patients 
with COPD and extrapulmonary conditions (such 
as patient A) clearly has sub-optimal outcomes. 
The integrated care approach is ideally suited 
to the management of chronic diseases, such as 
COPD. Integrated care: 1) is patient centred but 
not limited to the traditional boundaries of the 
disease; 2) is not overwhelmed by the complexi-
ties of the multi-morbid patient; 3) stresses impor-
tant self-management strategies; 4) coordinates 
care; and 5) enhances lines of communication. 
Emerging data suggest integrated care improves 
clinical outcomes in COPD compared with stand-
ard care. 

Pulmonary rehabilitation, with its interdisci-
plinary, comprehensive patient-centred approach 
is an excellent starting point for the implemen-
tation of integrated care in the COPD patient. 
At present it is probably the best treatment for 
patient A, who is symptomatic, functionally  
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