
Chronic care management for patients with COPD: a critical
review of available evidencejep_1805 1..19

Karin M. M. Lemmens PhD,1 Lidwien C. Lemmens PhD,2 José H. C. Boom MSc,3

Hanneke W. Drewes MSc,4 Jolanda A. C. Meeuwissen MSc,5 Lotte M. G. Steuten PhD,6

Hubertus J. M. Vrijhoef, PhD7 and Caroline A. Baan PhD8

1Senior Researcher, Institute of Health Policy and Management, Erasmus University Rotterdam, Rotterdam, The Netherlands
2Senior Researcher, 3Researcher, National Institute for Public Health and the Environment, Centre for Prevention and Health Services Research,
Bilthoven, The Netherlands
4PhD Student/Researcher, National Institute for Public Health and the Environment, Centre for Prevention and Health Services Research,
Bilthoven, The Netherlands and Department of Integrated Care, TRANZO, Tilburg University, Tilburg, The Netherlands
5Senior Researcher, Trimbos Institute, Netherlands Institute of Mental Health and Addiction, Utrecht, The Netherlands
6Senior Researcher, Health Technology and Services Research, University of Twente, Enschede,The Netherlands
7Professor, Department of Integrated Care, TRANZO, Tilburg University, Tilburg, the Netherlands and Senior Researcher, Care and Public Health
Research Institute (CAPHRI) and Department of Integrated Care, Maastricht University Medical Centre, Maastricht, The Netherlands
8Senior Researcher, National Institute for Public Health and the Environment, Centre for Prevention and Health Services Research, Bilthoven,
The Netherlands

Keywords

chronic care management, chronic
obstructive pulmonary disease, disease
management, heterogeneity, meta-analysis,
systematic review

Correspondence

Mrs Lidwien C. Lemmens
National Institute for Public Health and the
Environment
Centre for Prevention and Health Services
Research
PO Box 1
3720 BA Bilthoven
The Netherlands
E-mail: lidwien.lemmens@rivm.nl

Accepted for publication: 14 October 2011

doi:10.1111/j.1365-2753.2011.01805.x

Abstract
Rationale, aims and objectives Clinical diversity and methodological heterogeneity
exists between studies on chronic care management. This study aimed to examine the
effectiveness of chronic care management in chronic obstructive pulmonary disease
(COPD) while taking heterogeneity into account, enabling the understanding of and the
decision making about such programmes. Three investigated sources of heterogeneity were
study quality, length of follow-up, and number of intervention components.
Methods We performed a review of previously published reviews and meta-analyses on
COPD chronic care management. Their primary studies that were analyzed as statistical,
clinical and methodological heterogeneity were present. Meta-regression analyses were
performed to explain the variances among the primary studies.
Results Generally, the included reviews showed positive results on quality of life and
hospitalizations. Inconclusive effects were found on emergency department visits and no
effects on mortality. Pooled effects on hospitalizations, emergency department visits and
quality of life of primary studies did not reach significant improvement. No effects were
found on mortality. Meta-regression showed that the number of components of chronic care
management programmes explained present heterogeneity for hospitalizations and emer-
gency department visits. Four components showed significant effects on hospitalizations,
whereas two components had significant effects on emergency department visits. Method-
ological study quality and length of follow-up did not significantly explain heterogeneity.
Conclusions This study demonstrated that COPD chronic care management has the poten-
tial to improve outcomes of care; heterogeneity in outcomes was explained. Further
research is needed to elucidate the diversity between COPD chronic care management
studies in terms of the effects measured and strengthen the support for chronic care
management.

Introduction
Chronic obstructive pulmonary disease (COPD) is a major cause
of chronic morbidity and mortality throughout the world [1]. It
represents an enormous burden on individuals, families and soci-
eties, by its impact on quality of life and health resource utiliza-

tion, as well as mortality [2]. COPD, like other chronic conditions,
therefore pose significant challenges to health care systems of
many countries. The World Health Organization (WHO) estimates
that COPD was the fifth leading cause of death worldwide in 2001
and will be the third leading cause by 2020 [3]. Moreover, within
chronic care gaps exist between what is appropriate care for
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chronic conditions and the care actually received [4]. Meanwhile,
the need for more patient-centred care is significantly increasing
[4–6].

As maintaining the status quo is no option to deal with these
challenges [7,8], chronic care programmes, such as the chronic care
model (CCM) [9] and disease management programmes [10], are
increasingly implemented in daily health care. Although these two
concepts are the best known, case management, integrated care and
care coordination are also often referred to in the context of chronic
care management [11]. The common aim of these programmes is to
improve processes and outcomes of care while making a more
efficient use of scarce health care resources, or even generate cost
savings. Notwithstanding the awareness among policy makers,
payers, professionals and patients of the importance of chronic
care management, insight into the effectiveness of the various
approaches is limited. The complex nature of chronic care pro-
grammes makes that current research designs either experimental
studies, which reveal little about the underlying mechanisms why
programmes are effective, or descriptive studies, which lack meth-
odological rigor. Still, Coleman et al. [12] descriptively analyzed
interventions aimed at improving the quality of chronic care by
looking at the relationship between the presence of elements of the
CCM [9] and outcomes of care. Coleman concluded that ‘accumu-
lated evidence appears to support the CCM as an integrated frame-
work to guide practice redesign’ [13]. In addition, knowledge is
available on the effectiveness of chronic care management in COPD
care [14,15], though heterogeneity exists between studies (clinical
diversity) [16], and thus in outcomes. Moreover, heterogeneity on
methodological features, such as length of follow-up, outcome
measures and study design, is also apparent [14,15].

Significant international challenges in chronic care management
in combination with the inadequate description and explanation of
the effects of chronic care management programmes that have
already been implemented call for thorough exploration of hetero-
geneity in current literature. A meta-analysis of chronic care man-
agement programmes was performed for patients with COPD
assuming the following three hypotheses. First, differences in the
methodological quality of studies may account for differences in
outcomes. Second, differences in the length of follow-up may
account for differences in outcomes. Third, differences between
chronic care management programmes may account for differ-
ences in outcomes. This meta-analysis aims to support the under-
standing of and decision making about chronic care management
strategies for COPD by reporting on the effect and the factors
explaining the heterogeneity in outcomes.

Methods

Literature search

Electronic database searches for English language systematic
reviews and meta-analyses published between 1995 and 2009 were
conducted on Medline, using the following Medical Subject Head-
ings: patient care team, patient care planning, primary nursing
care, case management, critical pathways, primary healthcare,
continuity of patient care, guidelines, practice guideline, disease
management, comprehensive healthcare and ambulatory care.
Further, ‘disease state management’, ‘disease management’, ‘inte-
grated care’, ‘coordinated care’ and ‘shared care’ in combination

with ‘COPD’ were alphanumerically searched as title and/or
abstract words.

Study inclusion

Reviews were included when these (1) reported a systematic
review or meta-analysis; (2) focused on interventions consisting of
�2 components of the CCM [9] and (3) focused on COPD as the
main condition of interest; and (4) focused on adult patients as the
main receivers of the interventions. Furthermore, two recently
published (2009) reviews were included in which the researchers
were involved. Given the expected heterogeneity between the
primary studies within the reviews, the primary papers underlying
the reviews were obtained for further analysis if these satisfied
criteria 2–4 mentioned above. Moreover, studies published before
1995 were excluded, as it was not until 1995 before disease man-
agement appeared frequently in the medical literature [17]. Case
reports and expert opinions were excluded. Two members of the
research team (KL and JB) reviewed citations, removed duplicates
and obtained the full text of all potentially relevant papers.

Sources of heterogeneity: a priori hypotheses

Differences in study outcomes may prove to be greater than would
be expected based on chance alone. In anticipation of potentially
statistical significant heterogeneity, three hypotheses were estab-
lished in advance to performing the analyses with the primary
papers, which may help explain differences in outcomes.

Hypothesis 1: Differences in the quality of the study may
account for (part of the) differences in outcomes.

The methodological quality of primary studies was assessed
with the Health Technology Assessment-Disease Management
instrument (HTA-DM instrument) [18]. Scores can range from 0 to
100 points. A score of <50 points is considered as poor quality; 50
to 69 points as moderate quality; and �70 points as good quality.

Hypothesis 2: Differences in the length of follow-up (number of
months) may account for differences in outcomes.

Hypothesis 3: Differences between the chronic care pro-
grammes (i.e. the number of intervention components constituting
the chronic care programme) may account for (part of the) differ-
ences in outcomes.

The interventions, as described in the primary papers, were
mapped to the four components within the health care system of
the CCM as stated by Zwar et al. [19]: self-management support
(SMS; e.g. supporting patients to manage their condition by edu-
cation, goal setting); delivery system design (DSD; e.g. another
system design to structure chronic care management by regular
follow-up, other team roles); decision support (DS; e.g. integration
of evidence-based clinical guidelines into practice by reminder
system, feedback system); or clinical information systems (CIS;
e.g. information systems supporting reminders, feedback on
performance).

Data extraction

Two reviewers (KL and JB) independently extracted data, using
separate forms for systematic reviews and primary papers. Dis-
agreements were resolved by consensus or referred to a third
reviewer (LL). Data extracted from systematic reviews include
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(1) methods of data synthesis (i.e. descriptive or meta-analysis);
(2) inclusion and exclusion criteria; (3) number of studies included
(total and specified by research design); (4) theoretical framework
underpinning the chronic care programme of interest; (5) pro-
gramme components (i.e. SMS, DSD, DS, CIS); (6) primary and
secondary end points; (7) effect sizes; (8) methods of the meta-
analysis, if applicable (i.e. random or fixed effect model and
assessment of heterogeneity); and (9) author’s conclusion.

Data extracted from primary papers include (1) study design; (2)
length of follow-up; (3) sample size; (4) inclusion and exclusion
criteria; (5) mean or median age of included sample; (6) percent-
age males; (7) disease severity; (8) study setting (i.e. community;
primary, secondary or tertiary care; or combination hereof); (9)
intervention, including programme components (i.e. SMS; DSD;
DS;CIS); (10) control intervention; and (11) process and outcome
measures.

Data analyses

Extracted data were entered into a spreadsheet (Excel®; Microsoft,
Seattle, WA, USA). Data collected from reviews were analyzed
descriptively (i.e. theoretical scope, inclusion/exclusion criteria and
outcome measures). Additionally, data collected from primary
studies were analyzed descriptively (number and type of interven-
tion components, methodological quality, length of follow-up) as
well as meta-analyzed to predict the differences in changes in
process and outcome measures between intervention and control
groups over time. A priori stated that the most frequently measured
outcomes in the primary studies, i.e. COPD hospitalizations,
health-related quality of life, mortality and emergency department
visits, were meta-analyzed. RevMan (5.0.2) (The Nordic Cochrane
Centre, The Cochrane Collaboration, Copenhagen, Denmark) was
used for the meta-analysis using a random model to test the hetero-
geneity by the Cochran Q c2 test. Pooled risk ratios and 95%
confidence intervals (CIs) were computed by means of a random
effects model Mantel–Haeszel test for dichotomous outcomes [20].
Pooled mean differences were calculated with the random effect
model of DerSimonian and Laird [21].

Meta-regression analysis was performed to identify to which
degree the heterogeneity can be explained by respectively the
quality of the study, the length of follow-up and the number of
components. In contrast to the subgroup analyses, all three factors
were taken into account as continuous variables in this meta-
regression analysis. The effect sizes of primary studies were
weighted by the inverse variance weight formulas [20] and
imported together with the covariates in the SAS statistical package
(version 9.2) (SAS Institute Inc., Cary, NC, USA) [22]. For these
calculations, relative risk ratios were logarithm transformed. The
extent to which study-level variables explained the variance
between studies was examined by fitting of univariable meta-
regression model [23]. The relative decrease of the between-study
variance in the univariable model compared to an intercept-only
model is interpreted as the percentage of heterogeneity explained.

Results

Results of the search strategy

Eight systematic reviews [14,15,24–29] and 29 primary papers
[30–58] were identified that met the inclusion criteria (see flow-

chart, Fig. 1). Four of the included systematic reviews also per-
formed meta-analyses [14,15,24,28]; four were descriptive
reviews [25–27,29]. The set of primary papers included 20 ran-
domized controlled trials (RCT) [30,32–41,43,47–51,55–57], two
controlled clinical trials [42,44], two controlled before-after
studies [45,46] and five pre-post studies [31,52–54,58].

Findings from systematic reviews

The definitions of chronic care programmes included in the
reviews vary from disease management or integrated care pro-
grammes to nurse-led interventions. Common aspect of the pro-
grammes, however, is their strong focus on improving quality of
life and reducing hospital admissions, and therefore improving
the management of COPD including self-management. Variation
in the inclusion of interventions was found; for example,
Peytremann-Bridevaux et al. [15] and Lemmens et al. [14] set a
criterion to avoid studies focusing on pulmonary rehabilitation
only because they had already been shown to be effective, whereas
Niesink et al. [25] included various pulmonary rehabilitation
studies.

In a majority of reviews, positive results are found on hospital-
izations and quality of life (see Table 1). Four reviews found a
significant decrease of hospitalizations [14,15,24,27]; an earlier
study by Sin et al. [26] observed no effect on hospitalizations.
Three reviews found modest improvements in quality of life
[14,15,26] compared to inconclusive results by Niesink et al. [25].
Significant effects in emergency department visits were found in
one review [24], but not in another [14]. So far, no effects were
found on mortality. All reviews conclude that more research is
needed. Moreover, it remains unclear which specific (combination
of) interventions or components are most effective.

Findings from primary studies

The most frequently included CCM components are SMS (n = 28)
and DSD (n = 28), followed by DS (n = 17) and CIS (n = 7; see
Table 2). Thirteen studies evaluated a programme with two com-
ponents, 10 with three components and six with four components.
Eleven of the 13 programmes with two components included the
combination of SMS and DSD. The most common combination of
three components was SMS, DSD and DS (90%). Interpretation of
the chronic care management components differed between
studies, but some general trends could be identified. SMS often
consisted of patient education and self-management tools and
support; DSD was often performed by the introduction of a spe-
cialized nurse and/or case manager; CIS mainly consisted of tele-
phone follow-up and DS often consisted of specific protocols.

Of the 29 primary papers, 45% scored high on methodological
quality [32–34,37,41,47–49,51,53–56], 41% scored moderate
[30,35,36,38–40,42–44,46,50,57] and 14% scored poor on
quality [31,45,52,58]. The length of follow-up varied from 2 to
24 months. Twelve studies reported a follow-up of 12 months
[32,34,37,42,46,47,49,50,52–54,56] and four of 24 months
[31,41,44,51]. Most of the studies were performed in the United
States (n = 10). Outcome measures mostly assessed in primary
studies are quality of life (n = 21), hospitalizations (n = 20), mor-
tality (n = 16) and emergency department visits (n = 15). Data on
processes of care were collected in 15 studies; changes in patient
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behaviour were most often measured, for example, education,
knowledge and medication adherence. Doctor behaviour, for
example, guideline adherence, was rarely reported.

Quality of life

Quality of life measures were reported in most studies (n = 21). A
variety of instruments is used to assess (disease-specific) quality of
life; the St. George’s Respiratory Questionnaire (SGRQ) was most
often used (n = 10). The SGRQ total scores range from zero (no
impairment) to 100 (maximum impairment) [59]. Three studies
were excluded due to missing data [36,40,47]. Meta-analysis of
the remaining seven studies demonstrated statistically significant
improvements (P < 0.01) on the SGRQ in favour of chronic care
management [32,35,37,39,50,54,55]. However, moderate statisti-
cal heterogeneity was apparent (I2 = 37%). Exclusion of two small
studies [37,50] with considerable, but non-significant, differences
in baseline scores reduced heterogeneity (I2 = 0%). Improvements
on the SGRQ total scores within the five remaining studies were

only marginally significant (P = 0.06, Table 3). All five studies
consisted of three components, combining SMS and DSD with DS
(n = 4) or CIS (n = 1).

Subgroup analyses for study quality showed significant improve-
ments (P = 0.01) with no heterogeneity (I2 = 0%) for good study
quality; where moderate quality studies did not improve signifi-
cantly (Table 3). No effects were found for length of follow-up.
Subgroup analysis could not be performed for the number of
components as all five included studies had three components.
Meta-regression analysis was used to identify whether the variables
were associated with the effect as no heterogeneity between studies
had to be explained (I2 = 0%). The meta-regression showed that the
quality of studies and length of follow-up are not associated with the
effect of chronic care management on quality of life (P > 0.05).

Hospitalizations

A variety of outcome measures is used for all-cause hospitalization
as well as COPD hospitalization (e.g. at least one hospitalization,

Figure 1 Study inclusion/exclusion flowchart.
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length of stay, mean number of hospitalizations or read-
missions). Ten primary studies reported all-cause hospitali-
zations in a manner that could be pooled, that is, they all
reported all-cause hospitalization as the number of hospital
admissions [32,34,35,39,40,42,46,47,49,51]. The risk ratio
(random) of chronic care management is 0.93 (95%CI: 0.76–
1.14; I2:54%, Table 3). Subgroup analyses showed that
‘good quality’ studies had no significant effect similar to ‘moder-
ate quality’ studies, heterogeneity was apparent. Subgroup

analyses showed no effects and heterogeneity on length of
follow-up. Studies with four components (n = 2), without any
heterogeneity (I2 = 0%), showed significant effects whereas
two-component (n = 5) and three-component (n = 3) studies
did not. Meta-regression showed no significant effects for
study quality or length of follow-up on the relative risk of
hospitalization. Yet, the number of components explained 100%
of the variance (P = 0.022), which is in line with the subgroup
analyses.

Table 3 Meta-analysis and meta-regression results.

No. of studies No. of participants (I/C) MD (95% CI) I2

Explained heterogeneity
(P-value)

Quality of life 5 442/438 -2.36 (-4.78, 0.06) 0%
Number of components NA

3 5 442/438 -2.36 (-4.78, 0.06) 0%
Length of follow-up No heterogeneity (0.5035)

<12 months 3 199/200 -2.17 (-5.57, 1.23) 0%
�12 months 2 243/238 -2.56 (-6.02, 0.89) 0%

Quality No heterogeneity (0.7215)
Moderate quality 2 118/131 -0.94 (-6.05, 4.16) 21%
Good quality 3 324/307 -2.92 (-5.78, -0.06) 0%*

Emergency department

visits

6 308/274 -0.11 (-0.26, 0.04) 40%

Number of components 100% (0.0183)
2 3 176/154 -0.23 (-0.41, -0.05) 21%*
3 3 132/120 0.02 (-0.12, 0.17) 0%

Length of follow-up 100% (0.0612)
<12 months 5 278/244 -0.11 (-0.20, -0.01) 34%
�12 months 1 30/30 -1.53 (-3.38, 0.32) NA

Quality 30.9% (0.8070)
Low quality 1 30/30 -1.53 (-3.38, 0.32) NA
Good quality 5 278/244 -0.10 (-0.24, 0.03) 34%

RR (95% CI) I2

Hospitalizations 10 621/597 0.93 (0.76, 1.14) 54%
Number of components 100% (0.0022)

2 5 259/229 1.10 (0.90, 1.35) 19%
3 3 214/226 0.89 (0.51, 1.55) 55%
4 2 148/142 0.70 (0.55, 0.90) 0%*

Length of follow-up 5.5% (0.6940)
<12 months 3 234/225 0.94 (0.61, 1.44) 19%
�12 months 7 387/372 0.93 (0.73, 1.18) 65%

Quality 19.6% (0.2108)
Moderate quality 5 275/266 1.07 (0.83, 1.39) 11%
Good quality 5 346/331 0.85 (0.64, 1.12) 68%

Mortality 13 861/858 (1719) 0.92 (0.69, 1.24) 0%
Number of components No heterogeneity (0.1253)

2 7 421/387 0.75 (0.48, 1.18) 0%
3 3 252/261 0.82 (0.44, 1.51) 0%
4 3 188/210 1.16 (0.56, 2.43) 47%

Length of follow-up No heterogeneity (0.6492)
<12 months 3 277/267 0.85 (0.46, 1.59) 0%
�12 months 10 584/591 0.94 (0.67, 1.31) 4%

Quality No heterogeneity (0.3798)
Moderate quality 7 468/444 0.85 (0.53, 1.36) 0%
Good quality 6 393/414 0.91 (0.56, 1.48) 39%

*P-value <0.05, NA, not applicable.
CI, confidence interval; I2, statistical heterogeneity.
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Emergency department visits

The pooled results of the six primary studies that implemented
chronic care programmes and reported a mean number of emer-
gency department visits did not reach a significant reduction in
these visits (-0.11; 95%CI: – 0.26–0.04; I2:40%, Table 3) in the
intervention groups compared with controls [30,35,40,43,52,57].
Subgroup analyses demonstrated no effects of studies of moderate
or poor quality. No effects were found on length of follow-up.
Studies including two components showed significant effects
(P = 0.01), whereas three-component studies did not. Meta-
regression analysis showed that the number of components
explained 100% of the variance (P = 0.018). In contrast, quality of
the study and length of follow-up did not explain heterogeneity.

Mortality

Thirteen primary papers assessed mortality as an outcome measure
[32,34,35,37,39,40,42,44,46,47,49–51]. However, none of them
measured a significant improvement on mortality due to the
chronic care management. The relative risk of mortality from the
meta-analysis confirmed this finding; no significant improvement
was found due to the implementation of chronic care programmes
[0.89 (random effect); 95%CI: 0.69–1.24, Table 3]. Subgroup
analyses showed comparable relative risk ratios. Heterogeneity
was absent between studies (I2 = 0%). Meta-regression analysis
was performed to identify whether the variables were associated
with the effect of chronic care management on mortality. The
meta-regression analyses showed that the quality of studies, the
length of follow-up and the number of components are not asso-
ciated with the effect (P > 0.05).

Discussion
This study aimed to examine the effectiveness of chronic care
management in COPD taking the various sources of heterogeneity
of included studies into account; enabling the understanding of
and the decision making about chronic care management strategies
for COPD. Generally, the included reviews show positive results
on quality of life and hospitalizations. Inconclusive effects were
found on emergency department visits; no effects were reported on
mortality. Meta-analyses on the primary papers revealed just no
significant effects of decrease on emergency department visits and
improvement in quality of life. Studies of good quality showed
significant improvements in quality of life. Hospitalizations were
not significantly reduced. Moderate statistical heterogeneity was at
hand for hospitalizations and emergency department visits. Meta-
regression showed that the number of components explained
statistical heterogeneity for hospitalizations and emergency
department visits. Methodological study quality and length of
follow-up did not significantly explain heterogeneity.

In particular, the number of components explained statistical
heterogeneity in COPD chronic care management programmes.
This was also suggested, however not grounded, in earlier reviews
[14,24]. Four components showed significant effects on hospital-
izations whereas two and three components did not. In contrast,
two-component studies had the best results on emergency depart-
ment visits, which could not be explained by the combination of

components. An explanation might be the limited number of
studies included in the meta-regression analysis.

This study is the first in which a meta-regression analysis is
performed to explain heterogeneity in the effectiveness of COPD
care programmes. It utilized a strong evidence base due to an
extensive search strategy following the internationally accepted
definition of chronic care management (WHO) [60]. However,
several limitations should be noted. The absence of publication
bias cannot be guaranteed. Although, broad search strategies were
defined, grey literature has not been searched.

Primary papers were selected through the reviews. This implies
that the limitations of the included review also affect our results.
Chronic care management programmes as well as ‘usual care’ are
often poorly described, which makes comparison between studies
difficult. Besides, results are frequently not fully reported, such as
P-values and standard deviations, and therefore not used in the
meta-analyses. Furthermore, the components of care programmes
are frequently scarcely operationalized or reported. Moreover, it
can be questioned whether three suboptimal components are more
effective than two well-operated ones.

A quality instrument to assess the quality of the reviews as well
as an instrument to assess the quality of trials for complex inter-
ventions like chronic care management is needed. The PRISMA
checklist, which recently replaced the QUOROM statement, is a
guideline for performing and reporting reviews and meta-analyses
and includes several noteworthy changes (e.g. the methodological
quality of included and selective reporting of outcomes of included
studies). However, the PRISMA checklist is not developed for
gauging the quality of systematic reviews [61,62]. To our knowl-
edge, the HTA-DM instrument [18] is the only relevant and vali-
dated instrument for primary studies for chronic care management.

Although the variables for the subgroup analyses and meta-
regression were selected based on the available evidence [14,15],
heterogeneity between the studies regarding the effect on hospi-
talizations and emergency department visits might be caused by
other variables then those measured, as for example the degree in
which the components are implemented or usual care. Taking the
nature of interventions into account, length of follow-up and
study quality can only explain part of the statistical heterogeneity
that characterizes the evidence base for COPD chronic care man-
agement. Moreover, further research is needed to elucidate the
diversity between COPD chronic care management studies in
terms of the effects measured and to identify successful interven-
tion components.

The effectiveness of chronic care management for patients with
COPD is most frequently assessed for quality of life, hospitaliza-
tion, emergency department visits and mortality. Despite the pre-
mises of control of cost by chronic care programmes, most studies
lack information on health care costs. Furthermore, although
patient satisfaction, medication adherence, education and knowl-
edge are measured, a great variety of instruments is used. More
knowledge is needed on the underlying mechanisms and associa-
tions between chronic care programme implementation, behav-
ioural changes and outcomes of care [63]. Absence of this
evidence base is largely due to the strong position of the medical
model in research of chronic care management [64]. As a result,
medical outcomes of care prevail and conclusions could not be
drawn with regard to important aspects such as behavioural
changes, process changes, and health care costs.
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The introduction of complex, multicomponent interventions,
such as chronic care programmes, is essentially a process of social
change [16]. The effectiveness of these programmes is sensitive to
an array of influences, for example, details of implementation
and context [65,66]. Although traditional (quasi-) experimental
methods are important for learning whether improvement inter-
ventions change behaviour, they do not provide appropriate and
effective methods for addressing the crucial pragmatic questions
about improvement: what is it about the mechanism of a particular
intervention that works, for whom, and under what circumstances?
[67] Therefore, a wider range of scientific methodologies should
be embraced. Evaluation should retain information on both mecha-
nisms and contexts to be valuable for decisions to be made on local
and national level [63]. Moreover, strict inclusion criteria should
be avoided, since this impedes the population approach of chronic
care programmes.

Practical implications of this study address the design and
implementation of chronic care programmes. Chronic care pro-
grammes were designed to build on the interrelationships between
care components, leading to practice redesign across various com-
ponents. This study showed that an arbitrary selection of compo-
nents is applied in most studies. Moreover, programmes were
directed at specific populations (mostly rather severe COPD
patients). Integrating multiple components and application of a
population approach offer possibilities for an increase in quality
and effectiveness of COPD care programmes. With regard to
implementation, little attention is paid to implementation strate-
gies and derived process measures. Implementation of complex
programmes should be based on evidence-based change principles
to guide improvements [9].

Conclusion
COPD management programmes have the potential to
significantly improve quality of life, and significantly reduce hos-
pitalizations and emergency department visits. Absence of hetero-
geneity in quality of life makes it a robust outcome measure. Yet,
this finding also implies quality of life is no useful outcome
measure to identify the most effective chronic care management
programme. Heterogeneity in hospitalizations and emergency
department visits can be explained by the number of components
of programmes. Further research is needed to elucidate the diver-
sity between COPD chronic care management studies in terms of
the effects measured and strengthen the support for chronic care
management.
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