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KEYWORDS Summary

Systematic review; Background: The effectiveness of multiple interventions in asthma and chronic obstructive
Disease management; pulmonary disease (COPD) is unclear.

Chronic obstructive Objective: To examine the effectiveness of multiple interventions as compared to single inter-
pulmonary disease; ventions or usual care on health outcomes and health care utilisation within the context of
Asthma; integrated disease management in asthma and COPD.

Quality of health care Methods: MEDLINE and the Cochrane Library (1995—May 2008) were searched for controlled

trials. Two reviewers independently extracted data and assessed study quality. Meta-analyses
were performed on quality of life and health care utilisation data. Furthermore, the effects of
multiple interventions versus single interventions and usual care were assessed qualitatively.
Results: Of the 36 studies included, 17 targeted double interventions (patient-related and or-
ganisational interventions); 19 studies performed triple interventions (patient-related, profes-
sional-directed and organisational interventions). They were heterogeneous in terms of
(combinations of) interventions, outcomes measured, study design and setting. Pooled data
showed that studied disease management programmes significantly improved quality of life
on several domains. Patients within triple intervention programmes had less chance of at least
one hospital admission compared with usual care. No significant effects were found in number
of emergency department visits. Qualitative analyses revealed positive trends on process
improvements and satisfaction. Inconclusive results were reported on symptoms; no effects
were found in lung function.
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Conclusion: In spite of the heterogeneity of disease management studies in asthma and COPD
care, this review showed promising improvements in quality of life and reductions in hospita-
lisations, especially for triple intervention programmes.

© 2008 Elsevier Ltd. All rights reserved.
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Background Effective Practice and Organisation of Care (EPOC)."""'% Key

Chronic conditions account for more than 50% of the global
disease burden, and this figure is projected to rise.” Among
the most common chronic diseases worldwide are asthma
and chronic obstructive pulmonary diseases (COPD). These
respiratory diseases represent an enormous burden on
individuals, families and societies, by their impact on quality
of life and health resource utilisation, as well as mortality.?>
Yet, health care systems are often not organised to provide
effective and efficient care for chronic health problems.*
The causes of chronic conditions are complex and responses
to patients’ needs therefore should be multifaceted and
multi-institutional.® Disease management has been intro-
duced as the answer to these demands.®~2

Disease management is a concept by which care delivery
is better coordinated through the integration of several
components across the entire delivery system and the
application of tools specifically designed for the population
in question, e.g. guidelines, education, information
systems.® The Disease Management Association of America
(DMAA)'® defined disease management as: ‘‘a system of
coordinated health care interventions and communications
for populations with conditions in which patient self-care
efforts are significant’’. There are high expectations for
disease management; it is expected to improve quality and
efficacy of care for patients with chronic diseases. Disease
management supports the use of multiple interventions,
defined as combinations of at least two of three types of
intervention: patient-related, professional-directed and
organisational interventions, according to Cochrane

to disease management is therefore to involve the imple-
mentation and integration of combined interventions.' But
evidence on the effectiveness of combined interventions in
the care continuum is scattered and an overview on the state
of the art in asthma and COPD is lacking. The question
addressed in this paper is: “‘what is the effect of the use of
multiple interventions within the context of integrated
disease management in asthma and COPD”’.

Current literature contains evidence implying improve-
ments in health care as a result of multiple interventions.
Grol™ concludes that multifaceted strategies — combining
different approaches and targeting different barriers to
improvement — are in general more effective than indi-
vidual approaches. He assumes this will probably hold for
disease management too. The chronic care model (CCM)'>:1®
also emphasises a multifaceted approach, supposedly
leading to healthier patients, more satisfied professionals
and lower costs.®'” Several systematic reviews across
a number of chronic diseases (e.g. diabetes, heart failure)
confirm positive effects on quality of care.'®%2 But, many
studies have focused on the effects of interventions solely
directed either at the patient?>~2¢ or the professional.?’ 32
So far, these interventions have only been partly successful.
Weingarten and colleagues®? conclude from a meta-analysis
that most disease management programmes directed at
either professionals or patients are associated with
improvements in care. However, this analysis solely covered
single interventions within disease management pro-
grammes; the effectiveness of the combined interventions
was left out of consideration. A systematic review on the
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Table 1

Observed EPOC definitions of interventions in asthma and COPD care.

Patient education: Interventions designed to promote
increased understanding of a target condition or to
teach specific prevention or treatment strategies, or
specific in-person patient education (e.g., individual
or group sessions with diabetes nurse educator;
distribution of printed or electronic educational
materials). Interventions with patient education were
included only if they also included at least 1 other
strategy related to clinician or organisational change.

Professional education: Interventions designed to
promote increased understanding of principles guiding
clinical care or awareness of specific
recommendations for a target condition or patient
population (e.g. educational meetings, active
distribution of educational materials, and educational
outreach visits).

Expansion or revision of professional roles: Changes to the
structure or organisation of the primary health care team:

e Adding a team member or ‘‘shared care,’’ e.g., routine visits
with personnel other than the primary physician (including
physician or nurse specialists in COPD care, pharmacists).

e Expansion or revision of professional roles (e.g., nurse or
pharmacist plays more active role in patient monitoring).

Case management: Any system for coordinating diagnosis,
treatment, or ongoing patient management (e.g., arrangement
for referrals, follow-up of test results) by a person or
multidisciplinary team in collaboration with or supplementary
to the primary care clinician.

effectiveness of the CCM in COPD patients focussed on
interventions including one or more components, but did not
look at combinations of interventions. Studies with two or
more components had lower health care use compared with
controls. Although previous reviews cover a wide range of
interventions, little is known about the effectiveness of
combined disease management components in asthma and
COPD care. This review aims to understand the effective-
ness of multiple disease management interventions in
improving care and cost-effectiveness for patients with
asthma or COPD.

Methods

Identification of studies

We included studies that evaluated the effectiveness of
disease management programmes consisting of multiple
interventions targeted at patients aged >16 years with
a principal diagnosis of asthma or COPD. Studies were
included if they met the following methodological criteria:
experimental, randomised controlled trials (RCTs) and
controlled clinical trails (CCTs), or quasi-experimental,
controlled before and after studies (CBAs) or time series
designs (ITS). The control group needed to have been
provided usual care or single intervention. Studies were
included if they reported any objective measure of
outcomes reflecting the primary goals of disease manage-
ment, i.e. to promote, maintain and enhance the health of
patients. Studies therefore needed to provide details on
clinical outcomes, quality of life, health care utilisation,
and/or patient satisfaction. '

According to EPOC,"" an intervention was classified as
‘patient’ when targeting patient behaviour, such as patient
education, or self-management interventions; ‘profes-
sional’ when aiming at professional practice behaviour, for
example professional education, audit and feedback;
‘organisational’ when interfering in the structure or orga-
nisation of care, for instance revision of professional roles,
or arrangements for follow-up (Table 1). Since the focus of
the study was on multiple interventions within the context

of disease management, studies on the effects of single
interventions versus usual care were excluded. Moreover,
pulmonary rehabilitation programmes were defined as
single intervention, since they already are a part of the
organisational structure of care, and therefore excluded.

Literature search

Searches of MEDLINE (1995—May 2008) and the Cochrane
Library (1995—May 2008) were undertaken. Studies published
before 1995 were not considered for inclusion, as it was not
until 1995 before disease management appeared frequently in
the medical literature." The following key words (Medical
Subject Headings) were entered: disease management,
disease state management, delivery of integrated health
care, comprehensive health care, patient care planning,
primary health care, patient care team, critical pathways,
case management, continuity of patient care, practice
guidelines, guidelines, clinical protocols, patient education,
self-care, reminder systems, health education, health
promotion, community health planning, ambulatory care,
feedback, reminder or monitoring®> in combination with
asthma and COPD specific terms. These all aimed to identify
studies evaluating the effectiveness of multiple interventions.

Methods of the review

Potentially relevant studies retrieved from the electronic
searches were independently screened for eligibility (KL
and AN). Next, three reviewers (KL, AN and RH) indepen-
dently reviewed the selected studies and extracted data
with the use of a standardised abstraction form. Data were
collected which described the interventions, methods,
sample size, population characteristics, setting, and
measures of programme effects on processes and outcomes
of care from unmasked articles that met the inclusion
criteria. Where possible, data were tabulated in terms of
means + SD for patient outcomes and proportions for
process measures; other data were presented as reported
in the original sources. Any discrepancies between
reviewers were resolved by discussion.
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Initial search
(N =2414)

. .

Exclusion criteria for systematic review:

-

. Condition/ population not meeting inclusion
criteria

N

Reviews, or editorials or case studies

4

Single intervention study, drug or
procedure trials (not disease management)
No outcomes reported

>

o

Study design not meeting inclusion criteria

'

Abstract accept

Cochrane search/
secondary references

(N =320)

(N =49)

Title reject (N = 1734) Title accept
Reason: (N =680)
1: 502 |
2:829 !
i 303 Abstract reject (N = 409)
50 Reason:

1:141

2: 86

3:112

4:56

5:14 l

}

Reason:
1:12
2:16
3:188
4:27
5:28

Paper reject (N = 271)

Paper accept
(N = 49)

—

Quality reject Quality accept

Figure 1

Study quality was assessed with the Health Technology
Assessment-Disease Management (HTA-DM) instrument
developed by Steuten et al.3* The scope of this instrument
comprises quasi-experimental and experimental studies as
well as controlled, uncontrolled and observational studies.>*
The instrument includes four components, namely, study
population, description of the intervention, measurement of
outcomes, and data analysis/presentation of data. Method-
ological quality is scored between 0 and 100 points with
scores <50 points indicating inferior quality and >70 points
indicating good quality.®® Studies of inferior quality were
excluded from this review. The HTA-DM is a reliable instru-
ment for methodological quality assessment of HTA of
disease management.*

Data analysis

Given the likely heterogeneity of the studies, we performed
a qualitative assessment of the effects of studies, based
upon the combination of interventions, study quality and
population differences. Potential differences were ana-
lysed by preparing tables to examine the size of observed
effects relative to these variables. When possible, meta-
analyses were performed, using RevMan 4.2.3¢ Data were
pooled for the Asthma Quality of Life Questionnaire (AQLQ)
in pharmacist disease management programmes, and the
St. George’s Respiratory Questionnaire (SGRQ), emergency
department visits and hospital admissions in COPD disease
management programmes. Outcomes were analysed as
continuous variables using standard statistical techniques
(weighted mean difference (WMD)) and with dichotomous
outcomes pooled odds ratios (OR) were calculated. Both
combined with a fixed effect model and 95% confidence
intervals were calculated as appropriate. Statistical varia-
tion between study findings was explored using the |2
statistical measurement.*’

(N=9) (N = 40)
= 36 studies

Selection process for including studies in systematic review.

Results

Description of studies

Fig. 1 shows the flow of papers through the review. Overall,
2414 references published from January 1995 to May 2008
were identified; 680 were accepted for further screening.
After reading titles and abstracts 409 papers were excluded,
leaving 271 articles for a full-text review. Screening of the
Cochrane Library and references resulted in another 49
potentially relevant articles. Of all 320 articles, 271 (85%) did
not meet the inclusion criteria. Another nine studies were
excluded due to inferior methodological quality.*®~*¢ Even-
tually, 36 studies*’~8¢ (40 papers) were identified as multiple
intervention studies on asthma and/or COPD; 18 of which
focused on COPD, 16 on asthma, and two on both diseases.
Fourteen studies had ‘good’ methodological quality (>70
points)51753,58,60,63,70,73,77,79,82,84786; 22 scored between 50
and 69 points and were therefore considered of ‘moderate’
quality.47—49’54_56’61’62’64’65’67_69’71’72’74_76’78’80’81’83

We present results based on combinations of interven-
tions as outlined in the protocol. Seventeen studies used
both patient-related and organisational interventions®'>>
56,61,63,64,67,70,72,73,75,77,78,81—84 and another 19 used triple
interventions (patient-related, professional-directed, and
organisational).47_49’52_54’58’60’62’65’68’69’71’74’76’79’80’85’86 No
studies that combined patient-related and professional-
directed or professional-directed and organisational
interventions passed the selection criteria (Table 2). As
expected, the intervention groups were generally
compared to control patients receiving ‘usual care’.
Control patients in three studies received patient educa-
tion®>7881: another two studies used two control groups:
one given usual care and one given patient education.>#8¢

Most studies reported quality of life and health care
utilisation measures. Instruments for measurement of



Table 2 Key Features of Studies Included in a Systematic Review of Multiple Interventions in Patients with Asthma and COPD
Study Setting Study? Interventions Follow-up  Outcome®/process Results®
design/quality (months)® indicators®
Multiple interventions versus usual care
Aiken et al., 2005 COPD patients in a RCT I: Provider education, 9 QOL: SF36 (8 domains) Sign. better on 3 domains:
hospice >18 years with Moderate patient education, Physical functioning,
“‘Intensive Home-based an estimated 2 year life- continuity of care (case General health and
Case Management”’ expectancy, Phoenix, management) (N=33) Vitality
Arizona (U.S.) C: Usual care (N=28) HCU: ED NS
PROCESS: Behaviour; Sign. better outcomes on
Knowledge self-management of illness
and knowledge on illness
Armour et al., 2007 Asthma patients 18—75 RCT I: Provider education, 6 LUNG: FEV,4 NS
registered in a pharmacy Moderate patient education, SYMP: Perceived Control  Sign. better asthma
“*Pharmacy Asthma Care in New South Wales, expansion or revision of of Asthma (PCAQ) control
Programme”’ Victoria and Queensland professional roles QOL: AQLQ (4 domains) Sign. more beneficial
(Australia) (pharmacist plays more effects in Total score
active role in patient PROCESS: Knowledge; Sign. more asthma
monitoring) (N=191) Technique; Behaviour knowledge; Sign. increase
C: Usual care (N=205) of correct inhalation
technique and usage
action plan (no data
control)
Barbanel et al., 2003 Adults, 18—65, with a RCT I: Provider education, 3 SYMP: North of England Sign. better symptom
general practitioner Moderate patient education, Symptoms Questionnaire  score

“*Community Pharmacist-
based Programme’’

diagnosis of asthma who
regularly visited the
pharmacy for collection
of prescribed medication
(U.K.)

expansion or revision of
professional roles
(pharmacist plays more
active role in patient
monitoring) (N=12)

C: Usual care (N=12)

¥L9
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Bourbeau et al., 2003
Gadoury et al., 2005
Bourbeau et al., 2006

“‘Multi-component self-

Management
Programme”’

Casas et al., 2006

““Integrated Care’’

COPD patients >50 years  RCT
in 7 hospitals with Good
advanced COPD with at

least 1 hospitalisation for
exacerbation in the

previous year (Canada)

I: Patient education,
continuity of care (case
management) (N=96)
C: Usual care (N=95)

COPD patients recruited  RCT
in two tertiary hospitals ~ Good
immediately after the

patients’ hospital

discharge for an

exacerbation >48 hours

(Spain and Belgium).

I: Provider education,
self-management,
continuity of care (case
management; follow-up)
(N=65)

C: Usual care (N=90)

12 LUNG: FEV,
QOL: SGRQ (4 domains)

SYMP: 6MWT; MRC;
Sputum; Exacerbations

HCU: Hosp; ED; Cost

24 HCU: Hosp; ED

12 HCU: Readm; Visits

NS

Sign. better on Impact
domain, other domains NS
NS; NS; NS; Borderline
sign. more decrease in No.
of exacerbations

Sign. more reduction in
No. of hospitalisations
(acute exacerbations/all
cause), frequency
hospitalised, No. of
hospital days; Reduction in
emergency visits (acute
exacerbations) and
scheduled GP visits; cost
savings with increased
patient caseload and rising
costs of hospitalisation.
Stat. sign. and clinically
relevant reduction in all-
cause hospitalisations and
in all-cause emergency
visits

Significantly lower No. of
readmissions, rate of
readmission, and mean
No. of readmissions; NS

(continued on next page)
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Table 2 (continued)

Study Setting Study?® Interventions Follow-up  Outcome®/process Results®
design/quality (months)® indicators®
Cordina et al., 2001 Patients >16 registered RCT I: Provider education, 12 LUNG: PEFR NS
at the asthma clinic Good patient education, QOL: SF36 (8 domains); Sign. better on Vitality
‘*Community Pharmacist- cared for by community expansion or revision of LWAQ (11 domains) domain, other domains NS;
based Programme’’ pharmacies (Malta) professional roles Borderline sign. better
(pharmacist plays more Total score
active role in patient SYMP: Wheeze Sign. more patients
monitoring) (N=286) reported no wheezing
C: Usual care (N=66) QOC: Satisfaction Sign. more patients
reported approachable
pharmacist/questioned
their pharmacist
HCU: Hosp; Days off Sign. fewer self-reported
hospitalisations; NS
PROCESS: Technique; Sign. higher improved
Compliance inhaler technique; NS
Coultas et al., 2005 COPD patients in primary  RCT I: Provider education, 6 QOL: SF36; SGRQ; Illness  NS; NS; Sign. more
care clinics associates Moderate patient education, intrusiveness scale improvement in perceived
““Nurse-Assisted Home with an urban academic continuity of care illness intrusiveness
Care” health center, aged >45 (follow-up) (N=72) HCU: ED; Hosp; Visits NS; NS; NS
cared for by primary care C: Usual care (N=73)
physicians (U.S.)
Egan et al., 2002 COPD patients >18 RCT |: Patient education, 1,5 QOL: SGRQ (4 domains); Sign. better on Activity
years, admitted to a Moderate continuity of care (case domain, other domains NS;
“*Nursing-Based Case major private hospital management) (N=33) HADS (2 domains) Sign. less anxiety (not
Management”’ (Australia) C: Usual care (N=33) sustained), depression NS
SYMP: SWB NS
HCU: Readm NS
PROCESS: Support NS
Garcia-Aymerich et al., COPD patients recruited  RCT I: Provider education, 12 LUNG: FEV,4 NS
2007 in a tertiary hospitals Good self-management, QOL: SGRQ; EQ-5D NS; NS
immediately after the continuity of care (case SYMP: Dyspnoea NS

“Integrated care
intervention”’

patients’ hospital
discharge for an
exacerbation >48 hours
(Spain).

management; follow-up)
(N=44)
C: Usual care (N=69)

PROCESS: Knowledge;
Compliance; Behaviour

All variables related to
knowledge and behaviour
were better, mostly sign.;
Compliance NS

9.9

‘|e 19 SUSWWaT "W'W')



Herborg et al., 2001
‘*Community-Based

Programme for
Pharmaceutical Care”

Hermiz et al., 2002

‘*‘Home-Based Care by
Community Nurse

Hernandez et al., 2003

‘“Home Hospitalisation’’

Hesselink et al., 2004

*Education Programme”’

Asthma patients aged
16—60 who purchased
medication at the
participating community
pharmacies in the area
(Denmark)

COPD patients in Health
Services 30—80 years,
attended to ED or
admitted to the hospitals
(Australia)

COPD patients with
exacerbations admitted
to ER or two tertiary
hospitals (Spain)

Patients aged 16—75
from GP practices in with
asthma or COPD (The
Netherlands)

CBA
Good

RCT
Moderate

RCT
Moderate

RCT
Good

I: Provider education,
patient education,
expansion or revision of
professional roles
(pharmacist plays more
active role in patient
monitoring)/monitoring
system (N=264)

C: Usual care (N=236)

I: Patient education,
continuity of care
(follow-up) (N=84)
C: Usual care (N=93)

I: Provider education,
self-management,
continuity of care
(follow-up) (N=121)
C: Usual care (N=101)

|: Patient education,
team changes
(professional roles;
nurse) (N=139)

C: Usual care (N=137)

24

LUNG: PEFR
QOL: NHP; LWAQ

SYMP: Asthma Symptom
Status

QOC: Satisfaction

HCU: ED; Hosp; Visits

PROCESS: Knowledge;
Compliance

QOL: SGRQ
QOC: Satisfaction

HCU: Hosp; ED
PROCESS: Knowledge;
Behaviour; Follow

QOL: SGRQ (4 domains)

QOC: Satisfaction
HCU: Readm; ED; LOS;
Cost

PROCESS: Knowledge;
Compliance

QOL: QOL-RIQ

SYMP: MRC

PROCESS: Efficacy;
Technique; Coping;
Compliance; Behaviour
QOL: QOL-RIQ

SYMP: MRC

PROCESS: Efficacy;
Technique; Coping;
Compliance; Behaviour

NS

Sign. more improvement
on both measures

Sign. better improved
asthma status

NS

NS; NS; Clinically relevant
less use of services

Sign. more knowledge on
asthma (medications);
Sign. less inhalation errors

NS

Sign. more satisfied with
their care

NS; NS

Sign. greater knowledge of
COPD; NS; Sign. more
follow-up

Sign. higher improvement
in Total score

Sign. higher satisfaction
NS; Sign. less ED
admissions; Sign. lower
LOS; Sign. lower overall
health care cost per
patient

Sign. more improvement
in knowledge and
compliance to inhalation
technique

NS

NS

NS; Inhalation technique
was significantly better;
NS; NS; NS

NS

NS

NS; Inhalation technique
was significantly better;
NS; NS; NS

(continued on next page)
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Table 2 (continued)

849

Study Setting Study? Interventions Follow-up  Outcome®/process Results®
design/quality (months)®  indicators?
Jeffs et al., 2005 All patients with COPD in  CBA I: Patient education, 12 HCU: ED; Hosp; LOS NS; NS; Sign. higher
a regional hospital Moderate continuity of care increase in hospital bed
“‘Post Acute Respiratory (Australia) (follow-up) (N=28) days
Outreach Service” C: Usual care (N=25)
Johnson et al., 2005,2007 Patients in the McKesson  CBA I: Provider education, 12 HCU: ED; Hosp; Sign. fewer ED visits,
Asthma Care Support Moderate self-management, LOS; Adm hospitalisations, bed days,
‘‘Disease Management’’ Advisor program (U.S.) continuity of care (case and asthma-related
management) (N=196) admissions.
C: Usual care (N=196) PROCESS: Compliance Sign. higher rates of
medication usage
Knoell et al., 1998 Adult asthma patients CBA I: Patient education, 3 QOL: SF12; AQLQ NS; sign. more
referred to a specialty Moderate team changes improvement in quality of
‘‘Outpatient outpatient clinic (U.S) (professional roles/ life
Pharmaceutical Care” pharmacist) (N=45) QOC: Satisfaction Sign. more satisfaction
C: Usual care (N=55) with care
HCU: Hosp; ED; NS: NS; NS; NS
Visits; Cost
PROCESS: Compliance; Sign. more compliant and
Process better informed patients
Kritikos et al., 2007 Asthma patients >16 RCT I: Provider education, 3 SYMP: Asthma control Sign. less patients in the
registered in a pharmacy Moderate patient education, severe asthma/poor
“‘Interactive Small-group in the Central Sydney expansion or revision of control category
Education in a Community  Area (Australia) professional roles QOL: AQLQ Sign. more improvement
Pharmacy Setting’’ (pharmacist plays more in quality of life
active role in patient PROCESS: Knowledge; Sign. higher asthma
monitoring) (N=16) Technique; Compliance knowledge scores; Sign.
C: Usual care (N=16) more increase of correct
inhalation technique; NS
Lee et al., 2002 COPD patients >65, RCT I: Provider education, 6 LUNG: FEV, NS
resident of 45 nursing Moderate self-management, QOL: GHQ (4 domains); Sign. less anxiety and

‘*Care Protocol by
Community Nurses’’

homes in Hong Kong
(China)

continuity of care
(follow-up) (N=48)
C: Usual care (N=41)

Barthel Index (Bl)

QOC: Satisfaction

HCU: ED; Hosp; LOS

insomnia and sign.
improved overall
psychological well-being;
NS

Sign. more increase in
level of satisfaction

NS; NS; NS

‘|e 19 SUSWWaT "W'W')



McLean et al., 2003

““Community Pharmacy
Programme”’

Mehuys et al., 2008

“*Pharmacist Intervention
for Asthma Control”’

Meulepas et al., 2007

““Integrated primary care
management model’’

Pilotto et al., 2004

““Nurse-Run Asthma
Clinics”

Uncontrolled asthma RCT
patients in from Good
pharmacies in the

community (Canada)

Asthma patients 18—50 RCT

registered in Moderate
pharmacies, located in

diverse areas of Flanders

(Belgium)

COPD patients >40 in CBA
general practice (The Moderate
Netherlands)

Asthma patients aged RCT

>18 years attended Good

nurse-run asthma clinics
(Australia)

|: Patient education, 12
team changes

(professional roles/
pharmacist) (N=191)

C: Usual care (N=214)

I: Provider education, 6
patient education,

expansion or revision of
professional roles
(pharmacist plays more
active role in patient
monitoring) (N=107)

C: Usual care (N=94)

I: Patient education, 24
team changes

(professional roles;

nurse) (N=137)

C: Usual care (N=123)

|: Patient education, 9
continuity of care
(follow-up) (N=80)

C: Usual care (N=90)

LUNG: PEFR
QOL: AQLQ (4 domains)

SYMP: Dyspnoea; cough;
wheeze; phlegm

HCU: ED; Hosp; Days off;
Visits

PROCESS: Knowledge;
Compliance

QOL: AQLQ

SYMP: Asthma Control
Test (control, rescue
medication,
awakenings);
Exacerbations
PROCESS: Compliance;
Technique; Knowledge;
Behaviour

SYMP: Exacerbations
PROCESS: Process;
Technique; Compliance

LUNG: FEV,

QOL: SGRQ (4 domains)
HCU: ED; Hosp; Days off;
Visits

PROCESS: Behaviour

Sign. improvement in
mean PEFR

Sign. greater improvement
in all domains

Sign. greater improvement
in all symptoms

NS; NS; NS; Sign. reduction
in No. of medical visits
Sign. greater improvement
in knowledge and
compliance

NS

NS, Sign. higher reduction
in need of rescue
medication, Sign. less
night-time awakenings; NS

Sign. higher adherence to
controller medication;
Sign. better inhalation
technique; NS; NS

NS

Sign. more improvement
of No. of planned visits
and periodical lung
function measurement;
Sign. more improvement
in correct inhalation
technique; NS

NS

NS

NS; NS; Sign. less time off
work; Sign. more hospital
outpatient department
visits

NS

(continued on next page)
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Table 2 (continued)

Study Setting Study?® Interventions Follow-up Outcome®/process Results®
design/quality (months)®  indicators®
Poole et al., 2001 All patients who had CBA I: Provider education, 12 QOL: CRQ (4 domains) Clinically relevant
been admitted to Moderate self-management, improvement in all CRQ
‘‘Case Management’’ Auckland hospital for continuity of care scores and stat. sign. for
COPD for >4 in the (follow-up) (N=16) total and fatigue for
previous 2 years (with >2 C: Usual care (N=16) theintervention group (no
in the previous 12 data control)
months) (New Zealand) HCU: Hosp; LOS NS; Sign. more decrease in
LOS
Premaratne et al., 1999 All registered asthma RCT |: Patient education, 36 QOL: AQLQ NS
patients aged 15—50 Moderate team changes HCU: ED; Hosp NS; NS
““Nurse specialists in years of 41 general (professional roles; PROCESS: Compliance NS
asthma management”’ practices in Greenwich nurse) (N=43436)
with a practice nurse C: Usual care (N=57932)
(U.K.)
Rea et al., 2004 COPD patients from four ~ RCT |: Patient education, 12 LUNG: FEV, Stat. but not clinically
general practices (New Moderate continuity of care (case sign. improvement
““Chronic Disease Zealand) management) (N=83) QOL: SF36; CRQ (4 NS; Stat. and clinically
Management’’ C: Usual care (N=52) domains) sign. improvement in 2
domains (fatigue,
mastery)
SYMP: SWT NS
HCU: Hosp; LOS NS; NS
PROCESS: Compliance NS
Rootmensen et al., 2008 Asthma and COPD RCT |: Patient education, 6 QOL: SGRQ; SF36 NS; NS
patients >18 from the Good continuity of care (case SYMP: Exacerbations NS
‘*Additional Pulmonary pulmonary outpatient management) (N=97) QOC: Outpatient NS
Nurse Care”’ clinic at the Academic C: Usual Care (N=94) satisfaction
Medical Centre in PROCESS: Knowledge; Sign. higher increase in
Amsterdam (the Behaviour; Technique knowledge; NS; NS
Netherlands)
Schonlau et al., 2005 Asthma patients of 6 CBA I: Provider education, 12 QOL: SF12 NS
rural and urban asthma Good self-management, QOC: Satisfaction Sign. more likely to be

*Quality Improvement
Collaborative””

clinics (U.S.)

continuity of care (case
management) (N=101)
C: Usual care (N=64)

HCU: ED; Days off
PROCESS: Knowledge;
Behaviour; Compliance;
Process

satisfied with clinician
NS; NS

NS; Sign. better self-
management; NS; Sign.
Process improvement

089
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Schulz et al., 2001

‘*Pharmaceutical Asthma
Care Services”

Smith et al., 2005
‘‘Home-Based Nurse-led

Psycho Educational
Intervention’’

Solomon/Gourley 1998

‘‘Pharmaceutical
Care Model”

Sridhar et al., 2008

“*Nurse-led intermediate
care package”

Asthma patients
registered in a pharmacy
in the city of Hamburg
(Germany)

Adult patients registered
at the asthma clinic
(U.K.)

Ambulatory COPD
patients >40 years of 10
departments of Veterans
Affairs medical centres
and 1 academic medical
centre (U.S.)

COPD patients previously
admitted to community
and hospital care in west
London (U.K.)

CBA
Moderate

RCT
Good

RCT
Moderate

RCT
Good

I: Provider education, 12
patient education,

expansion or revision of
professional roles

(pharmacist plays more
active role in patient
monitoring) (N=191)

C: Usual care (N=205)

|: Patient education, 12
continuity of care

(follow-up) (N=47)

C: Usual care (N=45)

|: Patient education, 6
team changes

(professional roles/
pharmacist) (N=43)

C: Usual care (N=55)

|: Patient education, 24
continuity of care

(follow-up) (N=61)10.

C: Usual care (N=61)

LUNG: FEV,; PEFR
SYMP: Dyspnoea

QOL: SF36 (2 domains);
LWAQ (11 domains)

PROCESS: Knowledge;
Technique; Efficacy

QOL: SF36 (2 domains);
LWAQ

SYMP: Asthma Symptom
Status

PROCESS: Behaviour;
compliance

QOL: HSQ

SYMP: Dyspnoea

QOC: Satisfaction
HCU: ED; Hosp; Visits
PROCESS: Compliance;
Knowledge; Process

SYMP: Mortality

QOL: CRQ (4 domains)
SYMP: Exacerbations
HCU: Hosp; Visits; Cost

PROCESS: Behaviour

NS; NS

NS

Sign. more improvement
in mental scale, physical
scale NS; Sign. more
improvement in summary
and all subscales

Sign. more improvement
in knowledge, inhalation
technique and self-
efficacy

Sign. more improvement
in mental health score,
physical functioning NS;
Sign. better asthma
quality of life score

NS

NS; Sign. more increase in
PEF monitoring

NS

NS

Sign. better satisfaction
NS; NS; NS

NS; NS; NS

Sign. lower No. of COPD-
related deaths

NS

NS

NS; Sign. less unscheduled
GP contacts; NS

Sign. better self-
management of
exacerbations

(continued on next page)
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Table 2 (continued)

Study Setting Study? Interventions Follow-up  Outcome®/process Results®
design/quality (months)® indicators?
Vrijhoef et al., 2007 Patients with previously RCT I: Provider education, 9 LUNG: FEV4; FVC NS; Sign. more
documented COPD Good patient education, team improvement in mean FVC
““Transfer of Care” attending the respiratory changes (professional QOL: SGRQ; COOP/ NS; NS
outpatient clinic (The roles; nurse), continuity WONCA
Netherlands) of care (follow-up) QOC: Satisfaction Sign. better satisfaction
(N=91) HCU: Visits NS
C: Usual Care (N=83) PROCESS: Behaviour; Self care behaviour was
Knowledge mostly NS with exception
of sign. better coping and
sign. lower condition
maintenance; Sign. bigger
improvement of
knowledge
Weinberger et al., 2002 Asthma and COPD RCT I: Provider education, 12 LUNG: PEFR Sign. higher peak flow
patients >18 years with Good patient education, rates
‘*Pharmaceutical Care reactive airways disease expansion or revision of QOL: CRQ; AQLQ NS (COPD); NS (asthma)
Programme”’ at 36 community professional roles QOC: Satisfaction Sign. more satisfied with
drugstores in (pharmacist plays more pharmacist
Indianapolis (U.S) active role in patient HCU: ED; Hosp NS; NS (COPD); Sign. more
monitoring) (N=447) breathing-related ED and
C: Usual care (N=303) hospital visits (asthma)
PROCESS: Process NS
Multiple interventions versus single intervention
Donald et al., 2008 Adults aged 18—55 years  RCT I: Patient education, 12 LUNG: Morbidity NS
admitted to one or both  Moderate continuity of care HCU: ED; Readm; Visits NS; Sign. less
““Telephone based of two metropolitan (follow-up) (N=36) readmissions; NS
Asthma Management”’ Melbourne (Victoria) C: Patient education
teaching hospitals with a (N=35)
primary diagnosis of
asthma (Australia)
Coultas et al., 2005 COPD patients in primary  RCT I: Provider education, 6 QOL: SF36; SGRQ; Illness  NS; NS; NS
care clinics associates Moderate patient education, intrusiveness scale
““Nurse-Assisted with an urban academic continuity of care HCU: ED; Hosp; Visits NS; NS; NS

Home Care””

health center, aged >45
cared for by primary care
physicians (U.S.)

(follow-up) (N=72)
C: Patient education
(N=72)

789
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Schatz et al., 2006 Asthma patients 18—56 RCT I: Patient education, 12 QOL: AQLQ NS
of the San Diego Kaiser Moderate continuity of care SYMP: Symptom free NS
‘‘Care Manager’’ Permanente Medical (follow-up/case days
Care Programme (U.S.) management) (N=31) PROCESS: Knowledge Sign. better rating of
C: Patient education asthma knowledge
(N=31)
Smith et al., 1999 Patients >40 years with RCT I: Patient education, 12 LUNG: FEV, Sign. deterioration (no
severe COPD attending a Moderate continuity of care data control)
‘‘Respiratory Home teaching hospital (follow-up) (N=48) QOL: CooP Sign. improvement in total
Nurse Intervention’’ (Australia) C: Patient education quality of life (no data
(N=48) control)
HCU: Hosp; Visits; LOS NS; NS; NS
Weinberger et al., 2002 Asthma and COPD RCT I: Provider education, 12 LUNG: PEFR NS
patients >18 years with Good patient education, QOL: CRQ; AQLQ NS (COPD); NS (asthma)

‘‘Pharmaceutical reactive airways disease expansion or revision of QOC: Satisfaction Sign. more satisfied with
Care Programme”’ at 36 community professional roles pharmacist
drugstores in (pharmacist plays more HCU: ED; Hosp NS; NS
Indianapolis (U.S) active role in patient PROCESS: Process NS

monitoring) (N=447)
C: Patient education
(N=363)

2 Research designs: RCT: Randomised Controlled Trial; CBA: Controlled Before-After study.

> When the follow-up period is longer then 12 months, the 12-months results as well as the final results are presented.

€ Outcome indicators: Main: LUNG = lung function; QOL = quality of life; SYMP: symptoms; QOC: quality of care; HCU: health care utilisation. Measures: FEV,;=forced expiratory
volume in 1 second; PEFR=peak expiratory flow rate; MRC =Medical Research Council; Exacerbations = number of exacerbations; SWB =Subjective Well-Being; 6MWD = 6-Minute Walking
Distance; SWT=Shuttle Walk Test; CRQ=Chronic Respiratory Questionnaire; SGRQ=St. George’s Respiratory Questionnaire; QWB =Quality of Well-being Scale; SF36/12=Short-Form 36/
12; NHP =Nottingham Health Profile; COOP/WONCA=; LWAQ = Living With Asthma Questionnaire; QOL-RIQ=Quality-of-life for Respiratory Illness Questionnaire; AQLQ=Asthma Quality
of Life Questionnaire; GHQ = General Health Questionnaire; HSQ = Health Status Questionnaire; VAS=Visual Analogue Scale; EQ-5D=Euro-Quol-5D; HADS=Hospital and Anxiety
Depression Scale; ED = number of emergency department visits; Hosp=number of hospitalisations; Days off = number of days off work/school; Visits=number of visits to health care
services; (Re)adm = number of (re)admissions; LOS=length of stay; Cost = costs.

9 Process indicators: Main: PROCESS = Process indicators. Measures: Behaviour = self-management behaviour; Compliance = (medication) compliance; Knowledge =patient knowledge;
Efficacy =self-efficacy; Technique=inhalation technique; Support=social support; Process=process performed; Follow =follow-up.

€ All results are presented compared to ‘‘usual care”.
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quality of life differed widely among the studies. Reported
clinical outcomes, lung function and symptoms, generally
demonstrated no significant differences between inter-
vention and control groups. But, studies directed at asthma
patients frequently showed a significant decline in
symptoms.48:33:60.70.71 varioys studies reported quality of
care measures (satisfaction), a great variety of instruments
found mostly significant beneficial differences for multiple
interventions. Significant improvements on process
measures were reported, as well. Improved compliance,
enhanced knowledge, and inhalation technique were
frequently found, often combined with significant
improvement in quality of care.

Patient education in combination with case
management (and professional education)

Nine studies examined patient education in combination
with case management compared to usual
care>1,56,61,64.73,77,78,82,84 showing mixed results. We noted
an apparent variation in intensity and duration of the

interventions, ranging from home visits after 1 and 4 weeks
to weekly calls and monthly visits for 1year. Similarly,
duration of the follow-up period largely varied; from
6 weeks to 2 years.

Most of these studies reported quality of life parame-
ters®156,61,73,77,82,84.  three studies reported significant
beneficial differences for multiple interventions. Bourbeau
et al.>"* found statistically and clinically significant
differences on the SGRQ impact and total score at 4 months
favouring the intervention group, whereas at 12 months
only the impact score reached clinical significance. Egan
et al.>® showed significant improved scores for the activity
domain of the SGRQ and the anxiety dimension of the HADS
in the intervention group. Smith et al.3? reported evidence
of significant effects on asthma specific quality of life and
SF-36 mental subscales at 12 months, no results were found
on SF-36 physical subscales. Six studies evaluated the
impact of the interventions in terms of changes in health
care utilisation.>":5-61:6473.84 gn|y the study by Gadoury
et al.>” revealed strong indications for improvements in
health care utilisation, i.e. statistically significant and

a Multiple Usual Care Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Double interventions versus Usual Care

Bourbeau 50.6 17.8 81 542 176 76  19.9% -3.60[-9.14,194 —————— 1

Hermiz 59.39 20.3 67 57.68 19.75 80 14.4% 1.71 [-4.80, 8.22]

Pilotto 27 159 71 273 1741 82 22.3% -0.30 [-5.53, 4.93] ™

Subtotal (95% CI) 219 238 56.7%  -0.95[-4.23,2.34] i

Heterogeneity: Chi? = 1.58, df = 2 (P = 0.45); 1> = 0%

Test for overall effect: Z = 0.57 (P = 0.57)

Triple interventions versus Usual Care

Coultas 55 16.4 51 585 16.4 51 15.1% -3.50 [-9.87, 2.87] =

Garcia-Aymerich 375 223 20 498 184 41 48% -12.30[-23.58,-1.02]

Vrijhoef 28.1 15.1 81 318 16.6 69 23.4% -3.70[-8.81,141 ——— =

Subtotal (95% CI) 152 161 43.3%  -4.59 [-8.34, -0.83] —l

Heterogeneity: Chi? = 2.02, df = 2 (P = 0.36); 1> = 1%

Test for overall effect: Z =2.39 (P = 0.02)

Total (95% Cl) 371 399 100.0% -2.52[-5.00, -0.05] -

Heterogeneity: Chi? = 5.64, df = 5 (P = 0.34); I = 11% i t t i
-10 -5 0 5 10

Test for overall effect: Z = 2.00 (P = 0.05)

Test for subgroup differences: Chi? = 2.04, df = 1 (P = 0.15), I> = 51.0%

Favours multiple Favours usual care

b Multiple Usual Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Double interventions versus Usual Care

Bourbeau 57.2 209 81 56.9 18.7 76 21.3% 0.30 [-5.90, 6.50]

Hermiz 66.04 19.9 67 67.65 17 80 22.3% -1.61[-7.66, 4.44] =

Pilotto 36.9 24.3 71 378 211 82 15.5% -0.90 [-8.17, 6.37]

Subtotal (95% CI) 219 238 59.1%  -0.74 [-4.45, 2.98] —el—
Heterogeneity: Chi? = 0.19, df = 2 (P = 0.91); 1> = 0%

Test for overall effect: Z=0.39 (P = 0.70)

Triple interventions versus Usual Care

Coultas 59.8 14.7 51 614 165 51 22.2% -1.60 [-7.66, 4.46] =
Garcia-Aymerich 28.6 24.8 21 405 19.8 41 55% -11.90[-24.12,032] T
Vrijhoef 37.2 249 84 36.4 256 75 13.2% 0.80 [-7.07, 8.67] =
Subtotal (95% CI) 156 167 40.9%  -2.20 [-6.68, 2.27] ———
Heterogeneity: Chi? = 3.02, df = 2 (P = 0.22); 1> = 34%

Test for overall effect: Z =0.97 (P = 0.33)

Total (95% CI) 375 405 100.0%  -1.34 [-4.20, 1.52] *

Heterogeneity: Chi? = 3.45, df = 5 (P = 0.63); 1> = 0%
Test for overall effect: Z=0.92 (P = 0.36)
Test for subgroup differences: Chi? = 0.25, df = 1 (P = 0.62), 1> = 0%

-10 -5 0 5 10

Favours multiple  Favours usual care
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clinically relevant reduction of emergency room visits and
hospitalisations over a 2 year period. None of the other
studies detected statistical significant changes on these
parameters.

Eleven studies examined patient education and case
management in combination with professional educa-
tion.47-52,54,58,62,65,69,74,76,79,85 Al byt two studies con-
cerned COPD care. Quality of life measures were reported
in most studies. Four studies reported improvement on the
SGRQ score in favour of the multiple intervention groups,
however not constantly significant. Rea et al.”® reported
a significant improvement for two dimensions of the CRQ
(fatigue and mastery), but no significant difference was
found on the SF-36 score. Conversely, another study by
Aiken et al.*’ showed better physical functioning, vitality
and total function on the SF-36 in favour of the intervention
group. Lee et al.®” showed a significant greater improve-
ment in psychological wellbeing (GHQ) in the intervention
group. Of the ten studies reporting health care utilisation

three studies®>%%% demonstrated significant reductions in
readmissions and emergency department visits.

Overall, no significant differences between intervention
and control groups were found on clinical outcomes, namely
lung function and symptoms. Reports on satisfaction showed
significant more increase in satisfaction in intervention
groups compared to control groups. Processes measures also
showed positive results: most studies reported significantly
better scores on knowledge and self-management in the
intervention groups.

Meta-analyses demonstrated statistically significant
improvements on the SGRQ total and impact scores in favour
of multiple interventions (Fig. 2). The differences on the
SGRQ activity score reached statistical significance in the
triple intervention studies. Pooled SGRQ data showed better
effects in triple intervention compared to double interven-
tion studies. Moreover, clinically relevant differences for
triple interventions were found in SGRQ total, activity and
impact scores. No significant difference or clinically relevant

Figure 2

Cc Multiple Usual Care Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI

Double interventions versus Usual Care

Bourbeau 719 193 81 726 195 76 24.5% -0.70 [-6.77, 5.37] =

Hermiz 74.83 23.46 67 74.05 22.33 80 16.3% 0.78 [-6.67, 8.23] -

Pilotto 38.6 23 71 389 249 82 15.7% -0.30 [-7.89, 7.29]

Subtotal (95% CI) 219 238 56.5% -0.16 [-4.16, 3.84] el

Heterogeneity: Chi? = 0.09, df = 2 (P = 0.95); 1> = 0%

Test for overall effect: Z=0.08 (P = 0.94)

Triple interventions versus Usual Care

Coultas 73.8 183 51 77.3 183 51 17.9% -3.50[-10.60, 3.60] * bl

Garcia-Aymerich 57.3 27.8 21 676 228 41 4.8% -10.30[-24.09, 3.49] ¢

Vrijhoef 34.8 20.8 84 403 21 72 209% -5.50[-12.08,1.08] —— =

Subtotal (95% CI) 156 164 43.5% -5.20 [-9.76, -0.64] -

Heterogeneity: Chi? = 0.75, df = 2 (P = 0.69); I = 0%

Test for overall effect: Z = 2.24 (P = 0.03)

Total (95% CI) 375 402 100.0%  -2.36 [-5.36, 0.65] ~a

Heterogeneity: Chi? = 3.50, df = 5 (P = 0.62); I> = 0% i t t i
-10 -5 0 5 10

Test for overall effect: Z = 1.54 (P = 0.12)
Test for subgroup differences: Chi? = 2.65, df = 1 (P = 0.10), I> = 62.3%

d

Favours multiple  Favours usual care

Multiple Usual Care Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Double interventions versus Usual Care
Bourbeau 36.3 20.3 81 428 214 76 14.9% -6.50[-13.03,0.03] =
Hermiz 48.48 23.43 67 45.22 23.06 80 11.2% 3.26 [-4.29, 10.81] >
Pilotto 17.3 14 71 174 154 82 29.4% -0.10 [-4.76, 4.56] T
Subtotal (95% CI) 219 238 55.5% -1.15 [-4.54, 2.24]
Heterogeneity: Chi? = 4.08, df = 2 (P = 0.13); 12 = 51%
Test for overall effect: Z = 0.66 (P = 0.51)
Triple interventions versus Usual Care
Coultas 43 19.6 51 473 193 51 112% -4.30[-11.85,3.25] ¢
Garcia-Aymerich 295 226 20 425 192 41 4.8% -13.00[-24.52,-1.48]
Vrijhoef 211 135 81 241 157 69 28.5% -3.00 [-7.73, 1.73] - =
Subtotal (95% Cl) 152 161 44.5% -4.41[-8.19, -0.62] ——
Heterogeneity: Chi2 = 2.48, df = 2 (P = 0.29); 12 = 19%
Test for overall effect: Z = 2.28 (P = 0.02)
Total (95% Cl) 371 399 100.0%  -2.60 [-5.12, -0.07] -
Heterogeneity: Chi? = 8.14, df = 5 (P = 0.15); 12 = 39% f f f {
-10 -5 0 5 10

Test for overall effect: Z =2.02 (P = 0.04)
Test for subgroup differences: Chi? =158, df =1 (P=0.21), 1 = 36.8%

Favours multiple  Favours usual care

Multiple interventions including case management versus usual care, quality of life (SGRQ) post intervention (A
B: symptoms; C: activity; D: impact).

: total;
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Multiple Usual Care Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI

Casas 29 65 57 90 35.1% 0.47 [0.24, 0.89] —

Coultas 5 51 5 51 6.0% 1.00 [0.27, 3.69]

Hernandez 23 116 26 94  30.5% 0.65[0.34, 1.23] — &

Poole 13 16 12 16 3.0% 1.44[0.27, 7.83]

Rea 18 83 20 52  25.5% 0.44 [0.21, 0.95] I

Total (95% CI) 331 303 100.0% 0.58 [0.40, 0.83] S

Total events 88 120
1 1 1 1 1 1
T T T 1

Heterogeneity: Chi? = 2.81, df = 4 (P = 0.59); 1> = 0%
Test for overall effect: Z =2.96 (P = 0.003)

Figure 3

was found on the SGRQ symptom score. Nine studies
reporting hospitalisations in COPD-care were pooled (Fig. 3).
For a few studies standard deviations were not avail-
able,>®%277 however they did show similar mean scores.

There was a statistically significant reduction of the
probability of at least one hospital admission among
patients receiving multiple interventions compared to usual
care. Data on double interventions showed statistical
heterogeneity (1> = 67.4%) and were therefore excluded
from further analyses. Subgroup analyses of triple inter-
ventions revealed a significant effect. Meta-analysis of
emergency department visits per person did not show
a statistically significant effect in favour of treatment
(Fig. 4). The level of statistical heterogeneity for this
outcome was related to the outlying effect reported in
Bourbeau® (only double intervention); its removal led to
a lower |2 statistic (93.7% versus 21.2%).

Patient education in combination with revision of
professional roles (and professional education)

Six studies focussed on patient education as well as on
revision of professional roles. Two forms of revision could
be distinguished: substitution of physicians by nurses®*72:7>
and pharmacists providing (drug) counselling that was
formerly provided by nurses and physicians.®”"7%#3 Substi-
tution of physicians by nurses was not associated with any
significant benefits, other than process improvements
mainly of inhalation technique. Of the studies involving
a pharmacist, two studies®”-8* showed significantly more
satisfaction with care. Knoell et al.®” also reported signifi-
cant between-group differences in quality of life and
process measures. Moreover, McLean and colleagues’®
found significant improvements on clinical, quality of life

T T
0.1 02 05 1 2 5 10

Favours multiple Favours usual care

Multiple interventions including case management versus usual care, hospital admissions.

differences on health care utilisation between groups. They
applied intense patient education: at least three 1-h
appointments every 2 or 3 weeks, followed by 1-h sessions
every 3 months.

Interventions in another eight studies constituted of
professional and patient education in combination with
pharmacists playing a more active role in patient moni-
toring.48:49:53,60,68,71,80.86 (| studies concerned asthma
patients, apart from one study which focussed on both
diseases. The numerous outcomes measured showed posi-
tive results: in the intervention groups significantly better
symptom scores, quality of life scores and improvement in
process indicators, such as knowledge and inhalation
technique, were found in most studies. Overall, no signifi-
cant improvements were found in lung function. Results on
health care utilisation and satisfaction were ambiguous.

Meta-analysis of studies that included a pharma-
cist®”-79:71:86 demonstrated a significant improvement on
the Asthma Quality of Life Questionnaire (AQLQ) (Fig. 5).
However, statistical heterogeneity was apparent. Subgroup
analyses showed a significant effect of double interven-
tions.%”"7° Triple interventions’""® compared to usual care
did not reach statistical significance. Yet, a qualitative
comparison on all quality of life instruments and other
outcomes suggest more significant effects of triple rather
than double interventions. Data measured by the Living
With Asthma Questionnaire (LWAQ)>*¢%8" could not be
pooled due to instrument differences, caused by use of an
adjusted version of the original; all studies reported
significantly improved outcomes.

Multiple versus single interventions

In five studies multiple interventions were compared to

and all process measures, but could not detect significant  single interventions.>*>>7881:8¢ Foyr studies reported

Multiple Usual Care Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Aiken 0.11 0.34 33 0.1 0.31 28 40.8% 0.01[-0.15,0.17]

Coultas 03 1.2 51 0.2 0.72 51 7.4% 0.10[-0.28, 0.48]

Hernandez 0.13 043 116 0.31 0.62 94 49.8% -0.18[-0.33,-0.03]

Lee 1.58 1.75 48 159 1.73 41 2.1% -0.01[-0.73,0.71]

Total (95% CI) 248 214 100.0% -0.08[-0.18, 0.03]

A2 - _ _ 12 = 510 ) ) ) )
Heterogeneity: Chi“ = 3.81, df =3 (P = 0.28); I =21% 10 5 ) 5 10

Test for overall effect: Z =1.47 (P = 0.14)

Favours multiple Favours usual care

Figure 4 Multiple interventions including case management versus usual care, emergency department visits per person per year.
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Multiple Usual Care Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Double interventions versus Usual Care
Knoell 5.62 1.22 45 495 1.44 55 8.0% 0.67[0.15, 1.19] I E—
McLean 513 119 119 44 093 105 28.1% 0.73[0.45,1.01] —
Subtotal (95% CI) 164 160 36.0% 0.72[0.47, 0.96] -
Heterogeneity: Chi? = 0.04, df = 1 (P = 0.84); 1> = 0%
Test for overall effect: Z = 5.72 (P < 0.00001)
Triple interventions versus Usual Care
Mehuys 6 07 80 58 0.9 70 31.9% 0.20[-0.06, 0.46] T =
Weinberger 5 13 225 49 12 142 32.0% 0.10[-0.16, 0.36] —
Subtotal (95% CI) 305 212 64.0% 0.15[-0.03, 0.33] e
Heterogeneity: Chi? = 0.28, df = 1 (P = 0.59); 1> = 0%
Test for overall effect: Z=1.59 (P = 0.11)
Total (95% CI) 469 372 100.0% 0.35[0.21, 0.50] o
Heterogeneity: Chi? = 13.43, df = 3 (P = 0.004); 1> = 78% f f f i
Test for overall effect: Z =4.71 (P < 0.00001) 1 05 0 05 1

Test for subgroup differences: Chi? = 13.10, df = 1 (P =0.0003), 1>=92.4%

Figure 5

complete quality of life data, demonstrating better,
however non-significant, quality of life in the multiple
intervention group. Data on quality of life could not be
included in a meta-analysis due to heterogeneity of
instruments. Data reported on other outcomes in these
studies was too diverse to interpret.

Discussion

This study was performed to understand the effectiveness
of multifaceted disease management interventions in
improving care or reducing costs for patients with asthma
or COPD. Although relevant reports are limited in number
and show great heterogeneity, some cautious conclusions
can be drawn. The studies showed significant improvements
on quality of life in pharmacist programmes and COPD care
programmes. Qualitative analyses of other quality of life
measures partially confirmed this finding. Meta-analyses on
hospitalisations showed a significant reduction in the
number of patients with one or more hospital admissions
within triple interventions. No effects were found in
emergency department visits per person. Qualitative
assessment of the studies showed significant improvements
in process measures in several studies. Moreover, for
satisfaction, a positive trend was seen. Inconclusive results
were reported on symptoms; no effects were found in lung
function.

In particular, combining patient and professional
education with an active role of the pharmacist in patient
monitoring led to improvements in patient outcomes as
compared with usual care. Bravata et al.®” also reported
statistically significant improvements in processes and
outcomes when pharmacists were actively involved.
Education provided by pharmacists rather than by nurses
seemed to achieve better results. Taylor et al.%® also found
little evidence to support nurse-led management of COPD
patients in the community. A factor contributing to this
effect might be the lower intervention intensity of nurse
education compared with pharmacist education. Overall
the provision of education as a result of revision of roles
seemed to have a positive impact on patient satisfaction.

Favours usual care Favours multiple

Multiple interventions including a pharmacist versus usual care, quality of life (AQLQ) at 6 months.

This review included asthma as well as COPD studies;
these differed in several respects. Asthma studies focused
on adult patients from the age of 16 years; in some cases
the population was constrained to a maximum age. Studies
with regard to COPD patients, on the other hand, mostly
restricted their populations to older patients, from the age
of 30 years. All asthma studies were in community settings;
COPD studies took place in various settings. Results on
asthma seemed to achieve more favourable results of
multiple interventions than COPD studies, albeit not
consistently across all studies.

The multifaceted interventions also targeted various
populations ranging from mild to severe patients. It was
apparent that studies including more severe patients
showed greater tendency to success on the short run.
Another recurring theme was that studies that reported
a positive effect on quality of life often concerned pro-
grammes with more intense interventions of longer dura-
tion. This supports the continuous character of disease
management: multifaceted interventions should frequently
interact with the patients therein; the chronic care model
approach provides a promising manner to shape long-term
care for chronic patients.

The complexity of multiple disease management inter-
ventions makes rigorous evaluation and determining their
practical feasibility quite problematic. Although RCTs are
the gold standard in clinical research, in organisational
research it is difficult to set up RCTs.% In general, a design
should be chosen that minimises potential bias (internal
validity) and maximises generalisability (external val-
idity).®°~%2 Therefore, this review concentrated on quasi-
experimental and experimental study designs. It was
apparent that many studies that failed to meet the quality
criteria on research methodology, concerned asthma
disease management studies.***° In these studies, partic-
ipants were offered commercial disease management pro-
grammes. However, using total costs as the primary
outcome measure to demonstrate programme effectiveness
and return on investment poses a significant threat to the
validity of outcomes in the evaluation of disease
management.”3
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While almost all studies measure outcome parameters,
less attention is paid to structure and process indicators.
Since multifaceted interventions interfere in the structure
and the process of care delivered, these are important
aspects to be measured. Nevertheless, nine studies did not
report process measures and merely one study reported
structure measures. For example, geographical differences
reflected in diverse organisational structures are considered
toinfluence the design and performance of the programmes.
We would like to make a plea for more attention to the use of
structure and process parameters, as well as to considerable
(minimum) duration of data collection. Although the major
effects of disease management interventions may be
expected to occur in the long-term, the follow-up period in
15 of 36 studies was less than 1 year after allocation of the
subjects or start of the interventions. Sixteen studies lasted
12 months. No studies reported simulation models to
extrapolate measurements over time.

Limitations of the study

As with all systematic reviews, this study has several limi-
tations. Most importantly, it may be criticised for the
widely ranging quality and heterogeneity of the original
studies. These encompass a wide range in (combinations of)
interventions used, process and outcome variables, and
patient populations. Programme interpretation according
to the EPOC criteria was hampered by the imprecise
descriptions of the interventions. Next to that, lack of data
impeded the determination of the incremental benefits of
the various components of each intervention. Moreover, an
informative description of each intervention is extremely
important in disease management, because of the
comprehensiveness and the complexity of disease
management interventions. Furthermore, the intensity of
the interventions was often unclear. When described,
various interventions could be characterised as being of low
intensity, in particular professional-directed interventions.
In many cases the intervention consisted of a minimal level
of education, which Grimshaw and colleagues advised
against.'® They concluded that occasional education had
only short-term effects. From a methodological point of
view, restrictions in search strategies, such as databases,
could have influenced the study findings. Furthermore, the
absence of publication bias cannot be guaranteed. Conse-
quently, the effectiveness of combinations of interventions
may appear too positive.

Practice and research implications

Measuring at outcome as well as process levels contributes
to a better understanding of ways to improve quality of
care. Measuring the process of care contributes to under-
standing heterogeneity in patient outcomes. In addition to
outcomes measures, process measures should be collected
in future research. Structure indicators are largely missing
in this literature review. Since most multifaceted inter-
ventions involve some form of organisational change
resulting in structural change, information about the
structure of healthcare is essential. Future research should
attempt to set up practical, multicentre clinical trials;

a wider range of physicians and settings is bound to improve
external validity.®* International comparative studies can
gain a better understanding of the effects of disease
management in relation to the health care system.

A wide variety of indicators were used to evaluate the
interventions. The indicators in the studies included in this
review were frequently not related to the interventions
that were evaluated. This holds true for process measures
in particular: although present in many studies, they did
not cover the degree of successful implementation of the
interventions. A plea has been made, therefore, to choose
process indicators that are sensitive to the specific inter-
ventions and are associated with the expected changes in
outcomes of care.>®

More research on the long-term effectiveness of multi-
faceted interventions is needed, as follow-up in most of the
studies in the present review was short. Lack of hard
evidence of effectiveness of multiple interventions may in
part be due to inadequate length of follow-up. To deal with
this issue, future studies need to evaluate sustainability of
multiple interventions on the longer-term. Finally, as vari-
ation in follow-up periods and reporting of data complicate
comparability of studies, we would recommend to stand-
ardising reporting periods and data sets.

Conclusions

Current evidence on disease management programmes in
asthma and COPD shows improvements in quality of life and
reductions in hospitalisations in triple interventions. No
effects on emergency department visits were found.
Qualitative analysis demonstrated small, albeit no consis-
tent, improvements in process and outcome indicators.
Estimates of the effectiveness of multifaceted interven-
tions are limited by the wide range of outcomes measured,
the diverging combinations of interventions, the different
study designs and the many different settings in which care
was delivered. Still, this review points at promising
combinations of interventions. Improvement in comparison
with usual care was notably found for interventions in
which pharmacists can liase with the patient and the
professional, provide education and play an active role in
patient monitoring.

Authors’ contributions

KL, AN and RH drew up the design and framework of this
manuscript. Data extraction was done by KL, AN and RH.
Statistical analysis was done by KL. All authors read and
approved the final manuscript.

Conflict of interest statement

The author(s) declare that they have no conflict of interest.

Acknowledgements

We thank the following authors for providing further details
on their studies: Dr. Egan, Dr. Garcia-Aymerich, Dr. Hermiz,



Disease-management interventions in asthma and COPD

689

Dr. Hernandez, Dr. Jeffs, Dr. McLean, Dr. Lee, Dr. Root-
mensen, and Dr. Vrijhoef. We thank the following persons
for comments on the manuscript: Maureen Rutten-Van
Molken, Onno van Schayck, Cor Spreeuwenberg, Javier Asin
and Jan Walburg. This article was supported by an unre-
stricted grant from PICASSO for COPD, an initiative of Pfizer
BV and Boehringer Ingelheim BV in cooperation with
research institute Caphri (Care and Public Health Research
Institute) of Maastricht University.

References

1. WHO. Preventing chronic diseases: a vital investment. Geneva:
World Health Organisation; 2005.

2. Pauwels RA, Rabe KF. Burden and clinical features of chronic
obstructive pulmonary disease (COPD). Lancet 2004;364(9434):
613—20.

3. WHO. Innovative care for chronic conditions. Geneva: World
Health Organization; 2001.

4. Epping-Jordan JE. Integrated approaches to prevention and
control of chronic conditions. Kidney Int Suppl 2005;98:
S86—8.

5. WHO The Global Strategy On Diet, Physical Activity And Health,
http://www.who.int/dietphysicalactivity/media/en/gsfs_general.
pdf; January 29, 2007.

6. Bodenheimer T, Wagner EH, Grumbach K. Improving primary
care for patients with chronic disease. JAMA 2002;288(14):
1775-9.

7. Casalino LP. Disease management and the organization of
physician practice. JAMA 2005;293(4):485—8.

8. Ellrodt G, Cook D, Lee J, Cho M, Hunt D, Weingarten S.
Evidence-based disease management. JAMA 1997;278(20):
1687—-92.

9. IOM. Crossing the quality chasm. Washington D.C.: National
Academy Press; 2001.

10. DMAA. Disease management program evaluation guide.
Washington: DMAA; 2004.

11. EPOC www.epoc.cochrane.org 16 July 2008.

12. Lemmens KMM, Nieboer AP, van Schayck CP, Asin JD, Huijsman R.
A model to evaluate the quality and effectiveness of disease
eonagement. Qual Saf Health Care 2008;17(6):447—53.

13. Norris SL, Glasgow RE, Engelgau MM, O’Connor PJ, McCulloch D.
Chronic disease management: a definition and systematic
approach to component interventions. Dis Manage Health
Outcomes 2003;11(8):477—88.

14. Grol R. Improving the quality of medical care: building bridges
among professional pride, payer profit, and patient satisfac-
tion. JAMA 2001;286(20):2578—85.

15. Wagner EH, Austin BT, Von Korff M. Organizing care for patients
with chronic illness. Milbank Quart 1996;74(4):511—44.

16. Wagner EH. The role of patient care teams in chronic disease
management. BMJ 2000;320:569—72.

17. Wagner EH, Austin BT, Davis C, Hindmarsh M, Schaefer J,
Bonomi A. Improving chronic illness care: translating evidence
into action. Health Aff (Millwood) 2001;20(6):64—78.

18. Grimshaw JM, Shirran L, Thomas R, Mowatt G, Fraser C, Bero L,
et al. Changing provider behavior: an overview of systematic
reviews of interventions. Med Care 2001;39(8 Suppl. 2):112—45.

19. Solberg L, Brekke M, Fowles J, Jacobsen DN, Kottke TE,
Mosser G, et al. Lessons form experiences guideline imple-
menters: attend to many factors and use multiple strategies.
Jt Comm J Qual Improv 2000;26:171—88.

20. Ouwens M, Wollersheim H, Hermens R, Hulscher M, Grol R.
Integrated care programmes for chronically ill patients:
a review of systematic reviews. Int J Qual Health Care 2005;
17(2):141—6.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ofman J, Badamgarav E, Henning J, Knight K, Gano A, Levan R,
et al. Does disease management improve clinical and economic
outcomes in patients with chronic diseases? A systematic
review. Am J Med 2004;117(3):182—92.

Tsai AC, Morton SC, Mangione CM, Keeler EB. A meta-analysis
of interventions to improve care for chronic illnesses. Am J
Manag Care 2005;11(8):478—88.

DeBusk RF, Miller NH, Superko HR, Dennis CA, Thomas RJ,
Lew HT, et al. A case-management system for coronary risk
factor modification after acute myocardial infarction. Ann
Intern Med 1994;120(9):721-9.

Gibson PG, Powell H, Coughlan J, Wilson AJ, Abramson M,
Haywood P, et al. Self-management education and regular
practitioner review for adults with asthma. Cochrane Database
Syst Rev 2003;1:CD001117.

Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M. Effect of
a self-management program on patients with chronic disease.
Eff Clin Pract 2001;4(6):256—62.

Warsi A, Wang PS, LaValley MP, Avorn J, Solomon DH. Self-
management education programs in chronic disease:
a systematic review and methodological critique of the liter-
ature. Arch Intern Med 2004;164(15):1641—9.

Grol R. Successes and failures in the implementation of
evidence-based guidelines for clinical practice. Med Care
2001;39(8 Suppl. 2):1146—54.

Grimshaw JM, Thomas RE, MacLennan G, Fraser C, Ramsay CR,
Vale L, et al. Effectiveness and efficiency of guideline
dissemination and implementation strategies. Health Technol
Assess 2004;8(6):1—72 [iii—iv].

Grimshaw JM, Thomson MA. What have new efforts to change
professional practice achieved? Cochrane Effective Practice and
Organization of Care Group. J R Soc Med 1998;91(Suppl. 35):
20-5.

Freemantle N. Are decisions taken by health care profes-
sionals rational? A non systematic review of experimental
and quasi experimental literature. Health Policy 1996;38(2):
71-81.

Oxman AD, Thomson MA, Davis DA, Haynes RB. No magic
bullets: a systematic review of 102 trials of interventions to
improve professional practice. Cmaj 1995;153(10):1423—31.
Davis DA, Thomson MA, Oxman AD, Haynes RB. Changing physi-
cian performance. A systematic review of the effect of
continuing medical education strategies. JAMA 1995;274(9):
700-5.

Weingarten SR, Henning JM, Badamgarav E, Knight K,
Hasselblad V, Gano Jr A, et al. Interventions used in disease
management programmes for patients with chronic ill-
ness—which ones work? Meta-analysis of published reports.
BMJ 2002;325(325):925.

Steuten LM, Vrijhoef HJ, van Merode GG, Severens JL,
Spreeuwenberg C. The Health Technology Assessment-disease
management instrument reliably measured methodologic
quality of health technology assessments of disease manage-
ment. J Clin Epidemiol 2004;57(9):881—8.

Steuten LMG. Evaluation of disease management programmes
for chronically ill. Maastricht: Maastricht University; 2006.
Review Manager (RevMan) [Computer program] Version 4.2 for
Windows. Copenhagen: The Nordic Cochrane Centre; 2003.
The Cochrane Collaboration.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring
inconsistency in meta-analyses. BMJ 2003;327(7414):557—60.
Barnett M. A nurse-led community scheme for managing
patients with COPD. Prof Nurse 2003;19(2):93—6.

Cowie RL, Underwood MF, Mack S. The impact of asthma
management guideline dissemination on the control of asthma
in the community. Can Respir J 2001;8 Suppl. A:41A—5A.
Daniels EC, Bacon J, Denisio S, Fry YW, Murray V, Quarshie A,
et al. Translation squared: improving asthma care for high-



690

K.M.M. Lemmens et al.

1.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

disparity populations through a safety net practice-based
research network. J Asthma 2005;42(6):499—505.

Dheda K, Crawford A, Hagan G, Roberts CM. Implementation
of British Thoracic Society guidelines for acute exacerbation
of chronic obstructive pulmonary disease: impact on quality of
life. Postgrad Med J 2004;80(941):169—71.

Neff DF, Madigan E, Narsavage G. APN-directed transitional
home care model: achieving positive outcomes for patients
with COPD. Home Healthc Nurse 2003;21(8):543—-50.

Rossiter LF, Whitehurst-Cook MY, Small RE, Shasky C,
Bovbjerg VE, Penberthy L, et al. The impact of disease
management on outcomes and cost of care: a study of low-
income asthma patients. Inquiry 2000;37(2):188—202.

Suh DC, Shin SK, Voytovich RM, Zimmerman A. Economic
impact of an asthma education programme on medical care
utilisation. Dis Manage Health Outcomes 2000;8(3):159—70.
Tinkelman D, Corsello P, McClure D, Yin M. One-year outcomes
from a disease management program for chronic obstructive
pulmonary disease (Structured abstract). Dis Manage Health
Outcomes 2003;11(1):49-59.

Weng HC. Impacts of a government-sponsored outpatient-
based disease management program for patients with asthma:
a preliminary analysis of national data from Taiwan. Dis
Manage 2005;8(1):48—58.

Aiken LS, Butner J, Lockhart CA, Volk-Craft BE, Hamilton G,
Williams FG. Outcome evaluation of a randomized trial of the
PhoenixCare intervention: program of case management and
coordinated care for the seriously chronically ill. J Palliat Med
2006;9(1):111—-26.

Armour C, Bosnic-Anticevich S, Brillant M, Burton D,
Emmerton L, Krass I, et al. Pharmacy Asthma Care Program
(PACP) improves outcomes for patients in the community.
Thorax 2007;62(6):496—502.

Barbanel D, Eldridge S, Griffiths C. Can a self-management
programme delivered by a community pharmacist improve
asthma control? A randomised trial. Thorax 2003;58(10):851—4.
Bourbeau J, Collet JP, Schwartzman K, Ducruet T, Nault D,
Bradley C. Economic benefits of self-management education in
COPD. Chest 2006;130(6):1704—11.

Bourbeau J, Julien M, Maltais F, Rouleau M, Beaupre A, Begin R,
et al. Reduction of hospital utilization in patients with chronic
obstructive pulmonary disease: a disease-specific self-
management intervention. Arch Intern Med 2003;163(5):
585—91.

Casas A, Troosters T, Garcia-Aymerich J, Roca J, Hernandez C,
Alonso A, et al. Integrated care prevents hospitalisations for
exacerbations in COPD patients. Eur Respir J 2006;28(1):
123-30.

Cordina M, McElnay JC, Hughes CM. Assessment of a community
pharmacy-based program for patients with asthma. Pharma-
cotherapy 2001;21(10):1196—203.

Coultas D, Frederick J, Barnett B, Singh G, Wludyka P. A
randomized trial of two types of nurse-assisted home care for
patients with COPD. Chest 2005;128(4):2017—24.

Donald KJ, McBurney H, Teichtahl H, Irving L. A pilot study of
telephone based asthma management. Aust Fam Physician
2008;37(3):170-3.

Egan E, Clavarino A, Burridge L, Teuwen M, White E. A
randomized control trial of nursing-based case management
for patients with chronic obstructive pulmonary disease. Lip-
pincotts Case Manag 2002;7(5):170—9.

Gadoury MA, Schwartzman K, Rouleau M, Maltais F, Julien M,
Beaupre A, et al. Self-management reduces both short- and long-
term hospitalisation in COPD. Eur Respir J 2005;26(5):853—7.
Garcia-Aymerich J, Hernandez C, Alonso A, Casas A, Rodriguez-
Roisin R, Anto JM, et al. Effects of an integrated care inter-
vention on risk factors of COPD readmission. Respir Med 2007;
101(7):1462—9.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Gourley GA, Portner TS, Gourley DR, Rigolosi EL, Holt JM,
Solomon DK, et al. Humanistic outcomes in the hypertension
and COPD arms of a multicenter outcomes study. J Am Pharm
Assoc (Wash) 1998;38(5):586—97.

Herborg H, Soendergaard B, Froekjaer B, Fonnesbaek L,
Jorgensen T, Hepler CD, et al. Improving drug therapy for
patients with asthma—part 1: Patient outcomes. J Am Pharm
Assoc (Wash) 2001;41(4):539-50.

Hermiz O, Comino E, Marks G, Daffurn K, Wilson S, Harris M.
Randomised controlled trial of home based care of patients
with chronic obstructive pulmonary disease. BMJ 2002;
325(7370):938.

Hernandez C, Casas A, Escarrabill J, Alonso J, Puig-Junoy J,
Farrero E, et al. Home hospitalisation of exacerbated chronic
obstructive pulmonary disease patients. Eur Respir J 2003;
21(1):58—67.

Hesselink AE, Penninx BW, van der Windt DA, van Duin BJ, de
Vries P, Twisk JW, et al. Effectiveness of an education pro-
gramme by a general practice assistant for asthma and COPD
patients: results from a randomised controlled trial. Patient
Educ Couns 2004;55(1):121-8.

Jeffs KJ, Lim WK, Lim M, Berlowitz DJ, Jackson B. The effect of
a post acute respiratory outreach service for patients with
chronic obstructive pulmonary disease on hospital readmission
rates. Respirology 2005;10(2):239—43.

Johnson A, Berg G, Fleegler E, Sauerbrun M. A matched-
cohort study of selected clinical and utilization outcomes
for an asthma care support program. Dis Manage 2005;8(3):
144—54.

Johnson A, Berg GD, Long J, Wadhwa S. A matched-cohort
study of utilization outcomes for an adult medicaid population
enrolled in an asthma disease management program. J Ambul
Care Manage 2007;30(3):241—58.

Knoell DL, Pierson JF, Marsh CB, Allen JN, Pathak DS.
Measurement of outcomes in adults receiving pharmaceutical
care in a comprehensive asthma outpatient clinic. Pharmaco-
therapy 1998;18(6):1365—74.

Kritikos V, Armour CL, Bosnic-Anticevich SZ. Interactive small-
group asthma education in the community pharmacy setting:
a pilot study. J Asthma 2007;44(1):57—64.

Lee DT, Lee IF, Mackenzie AE, Ho RN. Effects of a care protocol
on care outcomes in older nursing home patients with chronic
obstructive pulmonary disease. J Am Geriatr Soc 2002;50(5):
870—6.

McLean W, Gillis J, Waller R. The BC Community Pharmacy
Asthma Study: a study of clinical, economic and holistic
outcomes influenced by an asthma care protocol provided by
specially trained community pharmacists in British Columbia
(Structured abstract). Can Respir J 2003;10(4):195—202.
Mehuys E, Van Bortel L, De Bolle L, Van Tongelen I,
Annemans L, Remon JP, et al. Effectiveness of pharmacist
intervention for asthma control improvement. Eur Respir J
2008;31(4):790—9.

Meulepas MA, Jacobs JE, Smeenk FW, Smeele |, Lucas AE,
Bottema BJ, et al. Effect of an integrated primary care model
on the management of middle-aged and old patients with
obstructive lung diseases. Scand J Prim Health Care 2007;
25(3):186—92.

Pilotto LS, Smith BJ, Heard AR, McElroy HJ, Weekley J,
Bennett P. Trial of nurse-run asthma clinics based in general
practice versus usual medical care. Respirology 2004;9(3):
356—62.

Poole PJ, Chase B, Frankel A, Black PN. Case management may
reduce length of hospital stay in patients with recurrent
admissions for chronic obstructive pulmonary disease. Respir-
ology 2001;6(1):37—42.

Premaratne UN, Sterne JA, Marks GB, Webb JR, Azima H,
Burney PG. Clustered randomised trial of an intervention to



Disease-management interventions in asthma and COPD

691

76.

77.

78.

79.

80.

81.

82.

83.

84.

improve the management of asthma: Greenwich asthma study.
BMJ 1999;318(7193):1251-5.

Rea H, McAuley S, Stewart A, Lamont C, Roseman P, Didsbury P.
A chronic disease management programme can reduce days in
hospital for patients with chronic obstructive pulmonary
disease. Intern Med J 2004;34(11):608—14.

Rootmensen GN, van Keimpema AR, Looysen EE, van der
Schaaf L, de Haan RJ, Jansen HM. The effects of additional
care by a pulmonary nurse for asthma and COPD patients at
a respiratory outpatient clinic: results from a double blind,
randomized clinical trial. Patient Educ Couns 2008;70(2):
179—86.

Schatz M, Gibbons C, Nelle C, Harden K, Zeiger RS. Impact of
a care manager on the outcomes of higher risk asthmatic
patients: a randomized controlled trial. J Asthma 2006;43(3):
225-9.

Schonlau M, Mangione-Smith R, Chan KS, Keesey J, Rosen M,
Louis TA, et al. Evaluation of a quality improvement collabo-
rative in asthma care: does it improve processes and outcomes
of care? Ann Fam Med 2005;3(3):200—8.

Schulz M, Verheyen F, Muhlig S, Muller JM, Muhlbauer K, Knop-
Schneickert E, et al. Pharmaceutical care services for asthma
patients: a controlled intervention study. J Clin Pharmacol
2001;41(6):668—76.

Smith BJ, Appleton SL, Bennett PW, Roberts GC, Del Fante P,
Adams R, et al. The effect of a respiratory home nurse inter-
vention in patients with chronic obstructive pulmonary disease
(COPD). Aust N Z J Med 1999;29(5):718—25.

Smith JR, Mildenhall S, Noble MJ, Shepstone L, Koutantji M,
Mugford M, et al. The Coping with Asthma Study: a randomised
controlled trial of a home based, nurse led psychoeducational
intervention for adults at risk of adverse asthma outcomes.
Thorax 2005;60(12):1003—11.

Solomon DK, Portner TS, Bass GE, Gourley DR, Gourley GA,
Holt JM, et al. Clinical and economic outcomes in the hyper-
tension and COPD arms of a multicenter outcomes study. J Am
Pharm Assoc (Wash) 1998;38(5):574—85.

Sridhar M, Taylor R, Dawson S, Roberts NJ, Partridge MR. A
nurse led intermediate care package in patients who have

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

been hospitalised with an acute exacerbation of chronic
obstructive pulmonary disease. Thorax 2008;63(3):194—200.
Vrijhoef HJ, Van Den Bergh JH, Diederiks JP, Weemhoff I,
Spreeuwenberg C. Transfer of care for outpatients with stable
chronic obstructive pulmonary disease from respiratory care
physician to respiratory nurse—a randomized controlled study.
Chronic Illn 2007;3(2):130—44.

Weinberger M, Murray MD, Marrero DG, Brewer N, Lykens M,
Harris LE, et al. Effectiveness of pharmacist care for patients
with reactive airways disease: a randomized controlled trial.
JAMA 2002;288(13):1594—602.

Bravata DM, Sundaram V, Lewis R, Gienger A, Gould MK,
McDonald KM, et al. Asthma care (Provisional record). Closing
the quality gap: a critical analysis of quality improvement
strategies 2007;Volume 5.

Taylor SJ, Candy B, Bryar RM, Ramsay J, Vrijhoef HJ,
Esmond G, et al. Effectiveness of innovations in nurse led
chronic disease management for patients with chronic
obstructive pulmonary disease: systematic review of evidence.
BMJ 2005;331(7515):485.

Hulscher M, Laurant M, Grol R. Process evaluation of quality
improvement interventions. In: Grol R, Baker R, Moss F,
editors. Quality improvement research: understanding the
science of change in health care. London: BMJ Publishing
Group; 2004.

Campbell D, Stanley J. Experimental and quasi-experimental
designs for research. Chicago: Rand McNally & company; 1963.
Shadish W, Cook T, Campbell D. Experimental and quasi-
experimental designs for generalized causal inference. Boston
— New York: Houghton Mifflin Company; 2002.

Cook T, Campbell D. Quasi-experimentation: design and
analysis issues for field settings. Chicago: Rand-McNally; 1979.
Linden AL. What will it take for disease management to
demonstrate a return on investment? New perspectives on an
old theme. Am J Manag Care 2006;12(4):217—22.

Glasgow RE, Magid DJ, Beck A, Ritzwoller D, Estabrooks PA.
Practical clinical trials for translating research to practice:
design and measurement recommendations. Med Care 2005;
43(6):551—-7.



