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Abstract

Background: Hospital treatment of chronic obstructive pulmonary disease (COPD) frequently does not follow
published evidences. This lack of adherence can contribute to the high morbidity, mortality and readmissions rates.
The European Quality of Care Pathway (EQCP) study on acute exacerbations of COPD (NTC00962468) is undertaken
to determine how care pathways (CP) as complex intervention for hospital treatment of COPD affects care
variability, adherence to evidence based key interventions and clinical outcomes.

Methods: An international cluster Randomized Controlled Trial (cRCT) will be performed in Belgium, Italy, Ireland
and Portugal. Based on the power analysis, a sample of 40 hospital teams and 398 patients will be included in the
study. In the control arm of the study, usual care will be provided. The experimental teams will implement a CP as
complex intervention which will include three active components: a formative evaluation of the quality and
organization of care, a set of evidence based key interventions, and support on the development and
implementation of the CP. The main outcome will be six-month readmission rate. As a secondary endpoint a set of
clinical outcome and performance indicators (including care process evaluation and team functioning indicators)
will be measured in both groups.

Discussion: The EQCP study is the first international cRCT on care pathways. The design of the EQCP project is
both a research study and a quality improvement project and will include a realistic evaluation framework
including process analysis to further understand why and when CP can really work.

Trial Registration number: NCT00962468

Background
Healthcare is changing towards more patient focused
care. The organization of the care process related to
quality, efficiency and accessibility is one of the main
areas of interest within the next years for clinicians,
healthcare managers and policy makers. A main method
to (re)organize a care process is the development and
implementation of a care pathway. Care pathways, also
known as clinical pathways or critical pathways, are

used worldwide for a variety of patient groups [1-7]. A
care pathway is defined as a complex intervention for
the mutual decision making and organization of predict-
able care for a well-defined group of patients during a
well defined period. Defining characteristics of pathways
includes: an explicit statement of the goals and key ele-
ments of care based on evidence, best practice and
patient expectations; the facilitations of the communica-
tion and coordination of roles, and sequencing the activ-
ities of the multidisciplinary care team, patients and
their relatives; the documentation, monitoring, and eva-
luation of variances and outcomes; and the identification
of relevant resources [4,8,9].
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A care pathway is explicitly defined as a “complex
intervention” [4,8-11]. Complex interventions in health-
care, whether therapeutic or preventive, comprise a
number of interacting components which seem essential
to the proper functioning of the intervention although
the “active component’’ of the intervention that is effec-
tive, is difficult to specify. Considering a spectrum of
low to high complexity such as developing a drug would
be at the low end of complexity spectrum and the eva-
luation of the effect of a stroke unit would be at the
high end of the spectrum. The greater the difficulty in
defining precisely what the “active component” of an
intervention is, and how they relate to each other, the
greater the likelihood that you are dealing with a com-
plex intervention [12-14]. Pathways in the line of stroke
units seem to be at the higher end of the complexity
spectrum. Active ingredients of a care pathway complex
intervention might be the level of multidisciplinary
teamwork, the integration of a package of evidence
based key interventions and the active follow-up of the
care process [6].
A recent Cochrane review concludes that clinical path-

ways are associated with reduced in-hospital complica-
tions and improved documentation without negatively
impacting on length of stay and hospital costs [15]. The
effects are however still quite small in comparison of
what we might expect theoretically. One possible reason
is the high variability in effect from one organisation to
another organisation what seems to stress that context
factors might be extremely important [9,16,17]. These
context factors are not taking well in these meta-analyses
as context is really stripped off. An indicator of context
influence is the heterogeneity of the meta-analysis, which
seems to be quite high in the Rotter meta-analysis paper
[15]. Large multicenter trials including information on
the mechanisms used and the context of the involved
organizations will be important to fully understand why
and when pathways lead to their effect [9,18].
To evaluate pathway effectiveness the European Pathway

Association, an international not for profit association,
launched the European Quality of Care Pathways (EQCP)-
study on exacerbation of Chronic Obstructive Pulmonary
Disease (COPD) [18]. COPD is worldwide a leading cause
of acute hospital admission [19]. Patients with COPD
exacerbation need multidisciplinary care and the coordina-
tion of the care process among multiple caregivers is com-
plex [20]. Thirty five percent of COPD patients are
admitted because of acute exacerbation within one year
[21]. Up to 40% of admitted patients having two or more
readmissions a year [22,23]. A systematic review about in-
hospital management of COPD exacerbation showed that
implementation of care processes recommended by world-
wide accepted guidelines is very poor and show high var-
iance, especially for performance of non pharmacological

interventions [24]. Also Decramer et al. (2003) found sev-
eral important deviations from international guidelines in
the management of COPD by pulmonologists and general
practitioners [25].
Up to now two non-randomized trials about the

impact of a care pathway for inpatient management of
COPD exacerbation are published [26,27]. The studies
have been conducted between 2000 and 2001, and the
methodology was rather weak. However the studies sug-
gest that a COPD exacerbation care pathway improves
performance with regard to diagnostic assessment and
use of standing orders, and that it may reduce length of
stay and the number of hospitalisations.

Objectives
The primary goal of the EQCP study on COPD is to
evaluate the care pathway effectiveness in acute hospi-
tals. A secondary goal is to understand how and under
which circumstances the implementation of a pathway
for COPD is successful.

Methods
The project
The European Quality of Care Pathways (EQCP) study
is an international multicentre research project launched
the European Pathway Association (E-P-A) http://www.
E-P-A.org, an international not for profit association
[18]. The E-P-A is collaborating with the Center for
Health Services and Nursing Research of the Faculty of
Medicine of the Catholic University Leuven (Belgium)
and the School of Public Health of the Amedeo Avoga-
dro University of Eastern Piedmont (Italy) for the scien-
tific lead of the this study. The study runs in four
countries: Belgium, Ireland, Italy and Portugal. In each
country, a research centre is coordinating the project in
the own country based on the international agreed pro-
tocol. In Belgium the lead coordinating centre is the
Center for Health Services and Nursing Research of the
Faculty of Medicine of the Catholic University Leuven.
For Ireland, the lead centre is the Health Service Execu-
tive in Dublin. In Italy, the School of Public Health of
the Amedeo Avogadro University of Eastern Piedmont
is coordinating the project with support from ARESS
Piemonte. In Portugal, the lead coordinating centre is
National School of Public Health in Lisbon. In each of
the four countries hospitals will be selected by E-P-A in
close cooperation with a national coordinator. In every
participating hospital a pathway facilitator is appointed
as local facilitator for implementing the care pathway.
The pathway facilitator is trained by the E-P-A team in
implementing care pathways, except for Belgium where
hospitals were selected among members of the Belgian-
Dutch Clinical Pathway Network and all pathway facili-
tators were trained before in the network [18].
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Study design
To evaluate the effect of a care pathway, a cluster Ran-
domized Controlled Trial (cRCT) will be used [12-14].
In cRCTs organizations, rather than individuals, are ran-
domized to an intervention and a control group, and
outcomes are measured on individual level within the
clusters [14]. Each cluster consist of patients hospita-
lized for a COPD exacerbation in a particular hospital
and cared for by a specific multidisciplinary team.
Stratified randomization will be used to assign hospi-

tals to an intervention group (development and imple-
mentation of an evidence based care pathway) and a
control group (no intervention/usual care). Literature
showed that several organizational factors could have
significant impact on performance of key interventions
and outcomes. To ensure that hospitals in both arms
are in balance, hospitals will be stratified on country-
level, according to the following variables: hospital type
(teaching versus non teaching), hospitals size (< 600 and
≥600 beds) and annual volume of COPD-patients (< 300
and ≥300). Furthermore, the following organizational
factors will be explored: availability of an early discharge
scheme, presence of local guidelines about follow-up of
patients after discharge, presence of a formal pulmonary
rehabilitation program, availability of non-invasive venti-
lation, and annual volume of patients treated for COPD
exacerbation. These variables will be treated as covari-
ates in the data analysis. To the hospitals included in
the control group will be offered the opportunity to
develop a care pathway one year later, based on the pro-
tocol and experience gained in the experimental group,
in order to increase their participation. By this means
the design incorporated some characteristics of a step
wedge design in which the implementation of the inter-
vention is spread over time (see figure 1).

Inclusion - exclusion criteria
Organizations will be included if they will provide writ-
ten agreement to participate and agree that they will not
develop and implement a pathway for COPD within the
time frame of the study when randomized in the control
group. All consecutive patients admitted for COPD

exacerbation will be included in the study if (i) they will
provide written informed consent; (ii) they will be hospi-
talized for at least 48 hours, (iii) they will be admitted
on the ward where the COPD exacerbation is usually
treated (respiratory ward, geriatric ward, general medi-
cine ward) and (iv) if they will be able to understand
and read the native language. Each patient will be
included only once in the study at initial admission,
even if the patient will be hospitalized more than once
during the study period. Patients will be excluded from
the study if they will require invasive positive pressure
ventilation, or if they are already included in another
study of which the measurements could influence the
measurements or outcomes of the EQCP-study.

Study sample
Sample size calculation in a cRCT is based on the
improvement in the main outcome parameters [13,14].
The selection of main outcomes for the EQCP-study is
based on three criteria: frequency of use in the literature,
opinions of experts and timing of the research project
with respect to organizational constraints (sustainability
of the design, time to include patients). Based on these
criteria, six-month readmission rate was identified as the
main study outcome for in-hospital management of
COPD exacerbation ([24]; Lodewijckx C, Sermeus W,
Vanhaecht K, Panella M, Deneckere S, Leigheb F, Troos-
ters T, Decramer M. Selection of indicators for research
on COPD care pathways: an international Delphi study.
submitted). Two other important outcome parameters
are 1-year mortality and length of in-hospital stay. Based
on a power of 80% and an a of 0.05 (two-sided), 296
patients per arm are needed to observe a 10 percent
reduction rate in readmission of 41% to 30% [28,29].
After adjustment for the cluster design, based on two
previous cRCT by Panella et al [30,31] (ICC: 0.018; IFF:
1.342; n = 20) the effective sample size increased to 398
patients per arm. This means that, based on a number of
20 consecutive admitted patients in each unit, 20 hospi-
tals should be included both in each intervention and
control groups. As four countries are actually involved in
the study, every country has to enroll at least ten hospi-
tals that have to be randomized into five cases and five
controls [30,31].

The complex intervention: care pathway implementation
in the experimental arm
The care pathway will include three active components:
(i) A formative evaluation on the quality and organiza-
tion of the care process that will be performed by
measuring performance of key interventions (see figure
2). These interventions are the most important interven-
tions which have impact on the quality of care or the
length of stay. They are performed by the medical

Figure 1 The EQCP study design.
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doctors, nurses, physiotherapists and social workers. Key
interventions are given in the domain of medication, the
laboratory tests, patient information and discharge
planning.
Furthermore a set of team indicators will be measured.

Feedback will be provided on the data obtained to help
the teams in understanding their bottlenecks and the
actual overall organization of the care process. Therefore
a pretest will be performed at 6 month before develop-
ing the care pathway during a 2-3 months period. Dur-
ing this pretest, usual care for 20 consecutive patients is
measured against a set of key-interventions (see ii). All
data will be transferred to the research center for analy-
sis. A formative feedback report will be produced
describing the relative performance of the team against
the protocol and against the performance of all other
teams in the study. (ii) A set of evidence based key
interventions will be provided to the multidisciplinary
team. This set is based on an extensive literature review,
Map of Medicine® http://www.mapofmedicine.com and
on consensus by international clinical experts using a
Delphi-survey ([18,24] Lodewijckx C, Sermeus W,
Vanhaecht K, Panella M, Deneckere S, Leigheb F,
Troosters T, Decramer M. Selection of indicators for
research on COPD care pathways: an international Del-
phi study. submitted). The key interventions and out-
comes include both in-hospital interventions and
information for a safe discharge. (iii) The pathway facili-
tators will be supported to improve the organization of
the care process by developing and implementing a care
pathway, based on the findings of the evaluation of the
care process and the set of evidence based key interven-
tions. The pathway facilitators make use of a care path-
way implementation protocol based on the Deming-
PDSA cycle which is generally accepted as the standard
method for quality improvement. Meetings with the
pathway facilitators are organized to present and discuss
the feedback report and to discuss actual bottlenecks in
implementing the care pathway. Change will be sup-
ported by giving the possibility to exchange best prac-
tices among participants. During these meetings local

clinical champions and team change experts will help
and stimulate the pathway facilitators to effective knowl-
edge sharing processes [18].

The control group
In the control group the complex intervention will not
be implemented and these teams will provide usual care.
The control hospitals agree not to change their actual
organization of the care process and do not develop a
care pathway during the study period. The team mem-
bers will provide care in the same way as they were
doing before the start of the study.

Measurements
To measure the effect of the care pathways on the pro-
cess and outcome indicators, a set of process and
outcome indicators to evaluate the effectiveness of in-
hospital management of COPD exacerbation was
developed based on literature [24]. Following literature
sources were reviewed: (I) the guidelines of Global
Initiative for Chronic Obstructive Pulmonary Disease
[20]; (II) the guidelines of the American Thoracic
Society-European Respiratory Society Task Force [32];
(III) an extensive review on management of COPD
exacerbation published in 2006 by Rodriguez-Roisin
[33]; (IV) the European Respiratory Monograph, a
book on the management of COPD, published by the
European Respiratory Society (ERS) in 2006 [34], (V)
The guidelines of the National Institute for Clinical
Excellence (NICE) (2004) [35], (VI) two process flows
regarding management of COPD exacerbation in Map
of Medicine [36] and (VII) a systematic review about
in-hospital management of COPD exacerbation [24].
Additionally, three controlled trials about impact of
COPD pathways or reviews of COPD and pathways
[26,27,37], and 11 COPD outcome studies were
reviewed [28,29,39-46]. Consent about the final set of
indicators was obtained using an international Delphi
study ([18]; Lodewijckx C, Sermeus W, Vanhaecht K,
Panella M, Deneckere S, Leigheb F, Troosters T,
Decramer M. Selection of indicators for research on
COPD care pathways: an international Delphi study.
submitted). These indicators were translated in con-
crete measurements by a multidisciplinary expert panel
during a consensus meeting: a medical doctor, a phy-
siotherapist, a clinical nurse specialist and the
researchers of the EQCP-study [18].
To further understand why pathways work, informa-

tion on the context of the organization is important.
Within the EQCP study a set of both generic and
COPD specific context indicators and team structure
indicators will be developed based on literature
review, an international Delphi study and expert opi-
nion [18].

Figure 2 The EQCP complex intervention.
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Registration and Ethical approval
The study is registered as a cluster randomized clinical
trial at clinicaltrials.gov (identifier: NCT00962468). The
ethical approval will be country specific, but overall ethi-
cal approval will be sustained on three levels: (i) Ethical
approval by the ethical committee of the coordinating
centre on country level (ii) Ethical approval with regard
to the participation in the intervention will be sought on
cluster level, namely by the ethical committee of each of
the participating hospitals. These committees can agree
or disagree with the overall approval of the coordinating
centre. As indicated by the Medical Research Council,
patient’s consent to participate in the study is not possi-
ble, because randomization occurred at the hospital
level and not on patient level. Moreover the aim of the
study is to improve adherence to evidence based care
through clinical pathways in the intervention group. In
the control group, no intervention will be implemented
and patients thus will receive usual care. Therefore
experimental as well as control group should not imply
any risk for the patients included. (iii) Individual
informed consent will be sought from the patient with
regard to the access of the patient record and participa-
tion in surveys. At the present time the approval of the
ethical committee of the coordinating centre at Leuven
University was obtained (identifier: ML5617) and the
proposal is submitted for approval in Portugal, Italy and
Ireland.

Discussion
The EQCP study is the first international cluster rando-
mized controlled trial on the effect of care pathways [18].
Within this study a cRCT design is combined with a rea-
listic evaluation approach [47]. In this way the differences
between the experimental and control arms can be ana-
lyzed but also the process evaluations within the experi-
mental arm itself can be followed-up and evaluated [48].
As suggested by Berwick in 2008 it is not only important
to understand if an intervention works but why and
under what circumstances it works [16]. The approach in
the EQCP study will allow us to analyze if pathways work
but also provide information on the when and how [18].
Within this international trial, three active ingredients
define the complex intervention: the feedback on the
actual situation, the information on the evidence based
key interventions and the implementation and design
process.
Hawe and colleagues argue that the crucial point in

the evaluation of complex interventions lies in what is
standardized and that in complex interventions, the
function and process of the intervention should be stan-
dardized and not only the components themselves [49].
This argument is important for pathway research and

was previously described by Panella et al [10]. Rather
than defining the components of the intervention as
standard, what should be defined as standard are the
steps in the change process that the elements are pur-
porting to facilitate or the key functions that they are
meant to have [49]. In pathway research the pathway
process or quality improvement cycle that is run
through is part of the intervention. In that way the
improvement and implementation process is included as
one of the basic active ingredients. One challenge in
multicenter trials on pathways, or quality improvement
methods in general, or in comparing pathways from or
between different organizations is to understand the
context. Pawson & Tilley define that an action is causal
only if its outcome is triggered by a mechanism acting
in a context (context + mechanism = outcome) [47].
They argue that programs work (so have good out-
comes) only insofar as they introduce the appropriate
ideas and opportunities (the mechanism) to groups in
the appropriate social and cultural conditions (the con-
text) [16,47]. This realistic evaluation paradigm has
already been used in pathway research [4] and was
recently suggested by Berwick on the science of
improvement [16]. For pathways the mechanism will
need to be based on the basic active ingredients as
described above but the fine-tuning of the intervention
will be based on the actual bottlenecks and on the con-
text of the organization and multidisciplinary team
involved. Therefore in the actual international cRCT on
pathway also a set of team indicators and organizational
factors are measured. The process and outcome indica-
tors will provide data to understand if pathways work,
but the team indicators will be of help in understanding
why and how they work.
With this study E-P-A will be able to influence health

professionals and hospital managers in actively improv-
ing the quality and efficiency of care [18]. The teams
receive support in the re-organization of the COPD care
processes and can later use this implementation knowl-
edge in other care processes. Teams will receive feed-
back on their actual organization including benchmark
data with other international teams. In this way the
design of the EQCP project is both a research study and
a quality improvement project.

Declaration of competing interests
The authors declare that they have no competing
interests.

Abbreviations
ARESS: agenzia per i servizi sanitari regionali; COPD: chronic obstructive
pulmonary disease; CP: care pathway; cRCT: cluster randomized controlled
trial; E-P-A: European Pathway Association; EQCP: European Quality of Care

Vanhaecht et al. Trials 2010, 11:111
http://www.trialsjournal.com/content/11/1/111

Page 5 of 7



Pathway; GOLD: Global Initiative for Chronic Obstructive Lung Disease; PDSA:
plan do study act

Acknowledgements
We acknowledge Pfizer Belgium, Pfizer Italy, Pfizer Ireland and Pfizer Portugal
for the unrestricted educational grants for the research project, permitting E-
P-A to support the EQCP study in all scientific and logistical independence.
The autonomy of E-P-A and the involved academic institutions with regard
to all intellectual property on the results and methodology is guaranteed.
We further thank the Map of Medicine® to provide us the evidence based
information, which helped us in developing the intervention. We thank all
members of the EQCP study group for their help and support.
The European Quality of Care Pathway (EQCP) study group consists of
following researchers: Belgium: Kris Vanhaecht, Walter Sermeus, Jan Peers,
Cathy Lodewijckx, Svin Deneckere, Martin Euwema, Marc Decramer and
Steven Boonen; Italy: Massimiliano Panella, Fabrizio Leigheb, Wilma Cittaro
and Domenico Tangolo; Ireland: William Reddy and Antoinette Doocey;
Portugal: Paulo Alexandre Faria Boto and Rita Veloso Mendez.

Author details
1European Pathway Association, Kapucijnenvoer 35/4, B-3000 Leuven,
Belgium. 2Faculty of Medicine, Catholic University Leuven, Belgium. 3Faculty
of Medicine, Amedeo Avogadro University of Eastern Piedmont, Italy.

Authors’ contributions
KV, WS, CL, SD, MP contributed to the draft and final version of the paper.
JP, FL and MD have been involved in the setup of the study. JP is chairman
of the steering committee of the EQCP research group. MD supervised the
selection of the clinical indicators. MP, KV and WS have the scientific lead of
the study. KV is international coordinator of the study. All members of the
EQCP Study Group have been involved in the organization of the study in
the four participating countries. All authors have read and approved the
final manuscript.

Received: 5 July 2010 Accepted: 19 November 2010
Published: 19 November 2010

References
1. Pearson SD, Goulart-Fisher D, Lee TH: Critical pathways as a strategy for

improving care: problems and potential. Ann Intern Med 1995,
123(12):941-8.

2. Campbell H, Hotchkiss R, Bradshaw N, Porteous M: Integrated care
pathways. BMJ 1998, 316:133-7.

3. Trowbridge R, Weingarten S: Making health care safer, a critical analysis
of patient safety practices. In Critical Pathways. Volume Chapter 52. Agency
for Healthcare Research & Quality; 2001[http://archive.ahrq.gov/clinic/
ptsafety/chap52.htm], Ref Type: Internet Communication.

4. Vanhaecht K, De Witte K, Sermeus W: The impact of clinical pathways on
the organisation of care processes. Leuven: ACCO; 2007.

5. Panella M, Marchisio S, Di Stanislao F: Reducing clinical variations with
clinical pathways: do pathways work? Int J Qual Health Care 2003,
15(6):509-21.

6. Vanhaecht K, Bollmann M, Bower K, Gallagher C, Gardini A, Guezo J,
Jansen U, Massoud R, Moody K, Sermeus W, Van Zelm RT, Whittle CL,
Yazbeck AM, Zander K, Panella M: Prevalence and use of clinical pathways
in 23 countries - an international survey by the European Pathway
Association E-P-A.org. J INTEGR CARE PATHWAYS 2006, 10:28-34.

7. Bower KA: Clinical pathways: 12 lessons learned over 25 years of
experience. International Journal of Care Pathways 2009, 13:78-81.

8. Panella M, Vanhaecht K: Is there still need for confusion about pathways?
International Journal of Care Pathways 2010, 14:1-3.

9. Vanhaecht K, Sermeus W, Van Zelm RT, Panella M: Care Pathways are
defined as complex interventions. BMC Med 2010 [http://www.
biomedcentral.com/1741-7015/8/31/COMMENTS/citation].

10. Panella M, Brambilla R, Marchisio S, Di Stanislao F: Reducing stroke in-
hospital mortality: organized care is a complex intervention. Stroke 2008,
39(11):e186.

11. Panella M, Marchisio S, Demarchi ML, Manzoli L, Di Stanislao F: Reduced in-
hospital mortality for heart failure with clinical pathways: the results of a
cluster randomised controlled trial. Qual Saf Health Care 2009,
18(5):369-73.

12. Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P,
Spiegelhalter D, Tyrer P: Framework for design and evaluation of complex
interventions to improve health. BMJ 2000, 321(7262):694-6.

13. Medical Research Council: A framework for development and evaluation
of RCTs for complex interventions to improve health. Medical Research
Council; 2000.

14. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M:
Developing and evaluating complex interventions: the new Medical
Research Council guidance. BMJ 2008, 337:a1655.

15. Rotter T, Kinsman L, James E, Machotta A, Gothe H, Willis J, Snow P,
Kugler J: Clinical pathways: effects on professional practice, patient
outcomes, length of stay and hospital costs. Cochrane Database Syst Rev
2010, CD006632.

16. Berwick DM: The science of improvement. JAMA 2008, 299(10):1182-4.
17. Barbieri A, Vanhaecht K, Van Herck P, Sermeus W, Faggiano F, Marchisio S,

Panella M: Effects of clinical pathways in the joint replacement: a meta-
analysis. BMC Med 2009, 7(1):32.

18. Vanhaecht K, Sermeus W, Peers J, Deneckere S, Lodewijckx C, Leigheb F,
Panella M: The European Quality of Care Pathway (EQCP) Study: history,
project management & approach. International Journal of Care Pathways
2010, 14(2):52-6.

19. Seemungal TA, Hurst JR, Wedzicha JA: Exacerbation rate, health status
and mortality in COPD–a review of potential interventions. Int J Chron
Obstruct Pulmon Dis 2009, 4:203-23.

20. Gold PM: The 2007 GOLD Guidelines: a comprehensive care framework.
Respir Care 2009, 54(8):1040-9.

21. Izquierdo JL, Barcina C, Jimenez J, Munoz M, Leal M: Study of the burden
on patients with chronic obstructive pulmonary disease. Int J Clin Pract
2009, 63(1):87-97.

22. Cao Z, Ong KC, Eng P, Tan WC, Ng TP: Frequent hospital readmissions for
acute exacerbation of COPD and their associated factors. Respirology
2006, 11(2):188-95.

23. Garcia-Aymerich J, Farrero E, Felez MA, Izquierdo J, Marrades RM, Anto JM:
Risk factors of readmission to hospital for a COPD exacerbation: a
prospective study. Thorax 2003, 58(2):100-5.

24. Lodewijckx C, Sermeus W, Vanhaecht K, Panella M, Deneckere S, Leigheb F,
Decramer M: Inhospital management of COPD exacerbations: a
systematic review of the literature with regard to adherence to
international guidelines. Journal of Evaluation in Clinical Practice 2009,
15:1101-10.

25. Decramer M, Bartsch P, Pauwels R, Yernault JC: Management of COPD
according to guidelines. A national survey among Belgian physicians.
Monaldi Arch Chest Dis 2003, 59(1):62-80.

26. McManus TE, Marley A, Kidney JC: The Mater Hospital multiprofessional
care pathway for acute exacerbations of chronic obstructive pulmonary
disease. J INTEGR CARE PATHWAYS 2005, 9(1):32-6.

27. Santamaria N, Conners A, Osteraas J, Ham J, Boodram B: A prospective
cohort study of the effectiveness of clinical pathways for the in-patient
management of acute exacerbation of chronic obstructive pulmonary
disease (COPD). Collegian 2004, 11(1):12-6.

28. Almagro P, Barreiro B, Ochoa de EA, Quintana S, Rodriguez CM, Heredia JL,
Garau J: Risk factors for hospital readmission in patients with chronic
obstructive pulmonary disease. Respiration 2006, 73(3):311-7.

29. Groenewegen KH, Schols AM, Wouters EF: Mortality and mortality-related
factors after hospitalization for acute exacerbation of COPD. Chest 2003,
124(2):459-67.

30. Panella M, Marchisio S, Gardini A, Di Stanislao F: A cluster randomized
controlled trial of a clinical pathway for hospital treatment of heart
failure: study design and population. BMC Health Serv Res 2007, 7:179.

31. Panella M, Marchisio S, Barbieri A, Di Stanislao F: A cluster randomized trial
to assess the impact of clinical pathways for patients with stroke:
rationale and design of the Clinical Pathways for Effective and
Appropriate Care Study [NCT00673491]. BMC Health Serv Res 2008, 8:223.

32. Celli BR, Macnee W: Standards for the diagnosis and treatment of
patients with COPD: a summary of the ATS/ERS position paper. Eur Respir
J 2004, 23(6):932-46.

33. Rodriguez-Roisin R: COPD exacerbations.5: management. Thorax 2006,
61(6):535-44.

34. Siafkas N, Wedzicha J: Management of acute exacerbation of chronic
obstructive pulmonary disease. In Management of chronic obstructive

Vanhaecht et al. Trials 2010, 11:111
http://www.trialsjournal.com/content/11/1/111

Page 6 of 7

http://www.ncbi.nlm.nih.gov/pubmed/7486490?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7486490?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9462322?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9462322?dopt=Abstract
http://archive.ahrq.gov/clinic/ptsafety/chap52.htm
http://archive.ahrq.gov/clinic/ptsafety/chap52.htm
http://www.ncbi.nlm.nih.gov/pubmed/14660534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14660534?dopt=Abstract
http://www.biomedcentral.com/1741-7015/8/31/COMMENTS/citation
http://www.biomedcentral.com/1741-7015/8/31/COMMENTS/citation
http://www.ncbi.nlm.nih.gov/pubmed/18802201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18802201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812099?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812099?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19812099?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10987780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10987780?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18824488?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18824488?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20238347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20238347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18334694?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19570193?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19570193?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19554195?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19554195?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19650945?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19125996?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19125996?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16548905?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16548905?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12554887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12554887?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20367712?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20367712?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20367712?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14533285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14533285?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16155352?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16155352?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12907529?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12907529?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17986361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17986361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17986361?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18980664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18980664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18980664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18980664?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15219010?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15219010?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16738044?dopt=Abstract


pulmonary disease. Edited by: Siafkas N. Sheffield: European Respiratory
Society Ltd; 2006:387-400.

35. National Institute for Clinical Excellence (NICE): Chronic obstructive
pulmonary disease: national clinical guideline for management of
chronic obstructive pulmonary disease in adults in primary and
secondary care. Thorax 2004, 59(Suppl I):1-53.

36. Map of Medicine: Specialist management of acute exacerbation. 2009
[http://eng.mapofmedicine.com/evidence/map/
chronic_obstructive_pulmonary_disease_copd_7.html].

37. Farley K: The COPD critical pathway: a case study in progress. Qual
Manag Health Care 1995, 3(2):43-54.

38. Bustamante-Fermosel A, De Miguel-Yanes JM, Duffort-Falco M, Munoz J:
Mortality-related factors after hospitalization for acute exacerbation of
chronic obstructive pulmonary disease: the burden of clinical features.
Am J Emerg Med 2007, 25(5):515-22.

39. Cullen DL: Long term oxygen therapy adherence and COPD: what we
don’t know. Chron Respir Dis 2006, 3(4):217-22.

40. Fink JB, Rubin BK: Problems with inhaler use: a call for improved clinician
and patient education. Respir Care 2005, 50(10):1360-74.

41. Gudmundsson G, Gislason T, Janson C, Lindberg E, Hallin R, Ulrik CS,
Brondum E, Nieminen MM, Aine T, Bakke P: Risk factors for
rehospitalisation in COPD: role of health status, anxiety and depression.
Eur Respir J 2005, 26(3):414-9.

42. Gunen H, Hacievliyagil SS, Kosar F, Mutlu LC, Gulbas G, Pehlivan E, Sahin I,
Kizkin O: Factors affecting survival of hospitalised patients with COPD.
Eur Respir J 2005, 26(2):234-41.

43. Rau JL: Determinants of patient adherence to an aerosol regimen. Respir
Care 2005, 50(10):1346-56.

44. Roberts CM, Lowe D, Bucknall CE, Ryland I, Kelly Y, Pearson MG: Clinical
audit indicators of outcome following admission to hospital with acute
exacerbation of chronic obstructive pulmonary disease. Thorax 2002,
57(2):137-41.

45. Roberts CM, Barnes S, Lowe D, Pearson MG: Evidence for a link between
mortality in acute COPD and hospital type and resources. Thorax 2003,
58(11):947-9.

46. Yohannes AM, Baldwin RC, Connolly MJ: Predictors of 1-year mortality in
patients discharged from hospital following acute exacerbation of
chronic obstructive pulmonary disease. Age Ageing 2005, 34(5):491-6.

47. Pawson R, Tilley N: Realistic Evaluation. London: SAGE Publications Ltd;
1997.

48. Oakley A, Strange V, Bonell C, Allen E, Stephenson J: Process evaluation in
randomised controlled trials of complex interventions. BMJ 2006,
332(7538):413-6.

49. Hawe P, Shiell A, Riley T: Complex interventions: how “out of control” can
a randomised controlled trial be? BMJ 2004, 328(7455):1561-3.

doi:10.1186/1745-6215-11-111
Cite this article as: Vanhaecht et al.: The impact of care pathways for
exacerbation of Chronic Obstructive Pulmonary Disease: rationale and
design of a cluster randomized controlled trial. Trials 2010 11:111.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Vanhaecht et al. Trials 2010, 11:111
http://www.trialsjournal.com/content/11/1/111

Page 7 of 7

http://eng.mapofmedicine.com/evidence/map/chronic_obstructive_pulmonary_disease_copd_7.html
http://eng.mapofmedicine.com/evidence/map/chronic_obstructive_pulmonary_disease_copd_7.html
http://www.ncbi.nlm.nih.gov/pubmed/10141772?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17543654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17543654?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17190126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17190126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16185371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16185371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16135721?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16135721?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16055870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16185370?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11828043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11828043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11828043?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14586045?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14586045?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16107452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16107452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16107452?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16484270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16484270?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15217878?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15217878?dopt=Abstract

	Abstract
	Background
	Methods
	Discussion
	Trial Registration number

	Background
	Objectives

	Methods
	The project
	Study design
	Inclusion - exclusion criteria
	Study sample
	The complex intervention: care pathway implementation in the experimental arm
	The control group
	Measurements
	Registration and Ethical approval

	Discussion
	Declaration of competing interests
	Acknowledgements
	Author details
	Authors' contributions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.76333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.76333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


