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Effectiveness of innovations in nurse led chronic disease
management for patients with chronic obstructive
pulmonary disease: systematic review of evidence

Stephanie ] C Taylor, Bridget Candy, Rosamund M Bryar, Jean Ramsay, Hubertus ] M Vrijhoef,
Glenda Esmond, Jadwiga A Wedzicha, Chris J Griffiths

Abstract

Objective To determine the effectiveness of
innovations in management of chronic disease
involving nurses for patients with chronic obstructive
pulmonary disease (COPD).

Design Systematic review of randomised controlled
trials.

Data sources 24 electronic databases searched for
English or Dutch language studies published between
January 1980 and January 2005.

Review methods Included studies described
inpatient, outpatient, and community based
interventions for chronic disease management that
were led, coordinated, or delivered by nurses. Hospital
at home and early discharge schemes for acute
exacerbations of COPD were excluded.

Results We identified nine relevant randomised
controlled trials, most of which had some potential
methodological flaws. All the interventions seemed to
be variations on a case management model. The
interventions described could be divided into brief
(one month) and longer term (around a year) or more
intensive interventions. Only two studies examined
the effect of brief interventions; these found little
evidence of any benefit. Meta-analysis of the long
term interventions failed to detect any influence on
mortality at 9-12 months’ follow-up (Peto odds ratio
0.85, 95% confidence interval 0.58 to 1.26). There was
evidence that the long term interventions had not
improved patients’ health related quality of life,
psychological wellbeing, disability, or pulmonary
function. The evidence on whether long term
interventions reduced readmissions to hospital was
equivocal, but the only study exclusively directed at
patients on long term oxygen therapy reported a
reduction in readmission. We identified several
outcomes where little or no evidence was available;
these included patients’ satisfaction, self management
skills, adherence with treatment recommendations,
the likelihood of smoking cessation, and the effect of
the interventions on carers.

Conclusion There is little evidence to date to support
the widespread implementation of nurse led
management interventions for COPD, but the data
are too sparse to exclude any clinically relevant
benefit or harm arising from such interventions.

Introduction

Recognition of the public health burden of chronic
obstructive pulmonary disease (COPD) has provided
impetus to develop new innovations in clinical service
for patients. The literature around these service
innovations describes two types of intervention: hospi-
tal at home or early discharge schemes for acute exac-
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erbations, and interventions aimed at improving the
management of COPD as a chronic disease. Such
interventions are commonly led, coordinated, and
delivered by nurses. A recent review of early discharge
and hospital at home schemes for acute exacerbations
of COPD suggested that they are safe and should be
adopted." Evidence on schemes aimed at improving
the chronic disease management of COPD, however, is
lacking.

As part of a larger project that attempted to
synthesise all the available evidence on the effective-
ness of clinical service innovations for COPD provided
or led by nurses,” we conducted a systematic review of
randomised controlled trials of chronic disease
management interventions for COPD.

Methods

Types of trials

To be considered for inclusion, studies had to evaluate
clinical service interventions or packages of care aimed
at improving the management of patients with COPD
in the community. Eligible studies included inpatient,
outpatient, or community based interventions that
were either led, coordinated, or delivered by nurses. We
excluded drug trials, hospital at home, or early
discharge schemes for patients with acute exacerba-
tions, educational interventions directed at other
healthcare providers, and studies in which a substantial
proportion of patients did not have COPD.

Principal outcomes of interest included survival,
use of healthcare resources, activities of daily life,
patients’ health related quality of life (HRQOL), and
carers’ quality of life.

Identification and selection of trials

We performed a systematic literature review of English
and Dutch language papers using a predefined proto-
col. We searched 16 electronic English language
databases for the period January 1980 to January 2005
and eight Dutch citation databases and hand searched
the conference proceedings of seven respiratory
associations (see bmj.com). We wrote to researchers
and practitioners to identify unpublished trials.

Two reviewers working independently screened
every citation retrieved in the searches. BC undertook
data extraction and quality assessment, which was
checked by SJCT. HIMV extracted data from the Dutch
language papers. Disagreements were resolved by
discussion among the steering group.

-

Details of searches, ongoing randomised controlled trials, and
assessment of trial quality can be found on bmj.com

This is the abridged version of an article that was posted on
bmj.com on 10 August 2005: http.//bmj.com/cgi/doi/10.1136/
bmj.38512.664167.8F
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Assessment of methodological quality

We used the Delphi list’ and the Jadad criteria’ to assess
methodological quality. We used our data abstraction
and quality assessment to allocate an evidence score to
each individual study using the levels of evidence from
the Oxford Centre for Evidence-based Medicine.”

Synthesis

We grouped the findings of each study by type or
duration of intervention and synthesised each out-
come variable separately with an overall score for level
of evidence for each outcome. When feasible and
appropriate we conducted meta-analyses and calcu-
lated Peto odds ratios or Cohen’s d standardised differ-
ences. Potentially important outcomes that had not
been evaluated in any of the studies were identified by
wider consultation and by the review’s advisory groups.

Results

Search for trials

After screening of titles and abstracts we identified 175
potentially relevant articles, of which we included nine
randomised controlled trials describing interventions
for the management of chronic disease.”" We
identified five potentially relevant ongoing studies
whose results are not yet unavailable (see bmj.com). We
excluded two other trials due to statistical and data
limitations.

Methodological quality

Most of the trials had potential methodological limita-
tions (see bmj.com). We assessed the level of evidence
for each of the individual trials to be either 2b (“low
quality randomised controlled trial”) or 1b— (indi-
vidual randomised controlled trial with a wide
confidence interval; we have also used this where no
confidence interval was supplied).’

Description of the studies

Most studies included patients with moderate or
severe COPD. Interventions could be divided into
brief interventions after a hospital admission (two
studies," ¥ both around one month in duration) and
more intensive'” or long term studies (around a year

duration).”" " All the interventions seemed to be
variations on a “case management” approach (“the
active management of high risk people with complex
needs with case managers taking responsibility for
caseloads working in an integrated system”"). All but
one of the interventions included home visits by a
nurse, with two studies unclear on this point.” "' Three
interventions included telephone follow-up."’ " ** Pro-
motion of self care was a major component of most of
the home visits. Some interventions included regular
spirometry or pulse oximetry.*"” The two most recent
studies provided a supply of drugs or prescription for
use in the event of an acute exacerbation.” " Three of
the studies promoted exercise or physical activity.” " '

Synthesis of findings

The table shows the effects of the brief and long term
interventions on the outcomes examined. For most
outcomes variation in the presentation of outcome
data has precluded meta-analysis. Meta-analysis of the
trials of the long term or intensive interventions failed
to detect any influence on mortality at 9-12 months’
follow-up (Peto odds ratio 0.85 favouring intervention,
95% confidence interval 0.58 to 1.26; figure). We found
a similar result when we carried out sensitivity analyses
excluding a trial involving only patients on long term
oxygen therapy."

Information on brief interventions was limited to
two randomised controlled trials. Neither of these trials
found evidence of a reduction in readmissions to hos-
pital. Evidence for a reduction in all cause readmissions
at around 12 months’ follow-up in the long term inter-
ventions was equivocal. Two studies reported a signifi-
cant reduction in hospital admissions with their
interventions," " but three other studies found no sig-
nificant effect”®? Only two studies reported on
respiratory readmissions at 12 months, again the
results differed.” ¥ The evidence around days spent in
hospital and visits to the general practitioner was also
equivocal, but there was some evidence for fewer visits
to an emergency department (table).

Meta-analysis of the three studies reporting health
related quality of life measured by the total score on
total St George’s respiratory questionnaire at between

Effects of interventions for management of COPD by nurses in community with estimated level of evidence score

Outcome* examined

Estimated level

Effect of intervention on outcome of evidencet

Patients’ HRQOL:

Brief interventions No difference detected when measured by disease specific instruments la#

Long term or intensive interventions No difference detected (disease specific or generic instruments) at 12 month follow-up la#
Patients’ psychological wellbeing: long term interventions No difference detected la#
Impairment and disability: long term interventions No difference detected in total SIP scores (or outside assessment) 1a# (2b)
No of COPD exacerbations: long term interventions No difference detected la#
Pulmonary function: long term interventions No difference detected la#
Mortality: long term interventions No difference detected 1a
Emergency department attendance: long term interventions May be reduced la#
No of outpatient visits: long term interventions No difference detected la#
Patients’ psychological wellbeing: brief interventions No difference detected 2b
Patients’ knowledge of COPD: long or brief interventions May be increased 2b
Social support: brief interventions No difference detected when measured by social support survey 2b
Unscheduled or respiratory readmission: brief interventions No difference detected 2b
Patients” symptoms: long term interventions No difference detected 1b-

HRQOL=health related quality of life; SIP=sickness impact profile.

*Outcomes listed are not necessarily primary outcomes of trials.

tAdapted from levels of evidence (Centre for Evidence-Based Medicine)™: 1a=systematic review with homogeneity of randomised controlled trials, 1a# denotes that
at least two randomised controlled trials report on the outcome, but we were unable to perform a statistical meta-analysis (see text for explanation), 1b—= single
RCT with wide confidence interval or no confidence interval supplied, 2b= evidence from a single lower quality RCT.
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Study Treated Control Fixed weight (%) Effect (95% CI)
Bergner 1988 15/100 15/102 — . 25.0 1.02 (0.47 t0 2.22)
Bourbeau 20032 5/96 9/94 = 1.7 0.52 (0.17 to 1.61)
Cockeroft 19877 5/42 7/33 9.6 0.50 (0.14 to 1.76)
Farrero 20012 23/60 21/62 — 27.4 1.21 (0.58 to 2.54)
Littlejohns 1991° 3/73 979 8.3 0.33 (0.09 to 1.28)
Monninkhof 2003% 3/127 3/121 5.7 0.95 (0.19 to 4.81)
Smith 19992 8/48 7/48 .- 12.3 1.17 (0.39 to0 3.53)
Fixed combined (7) 62/546 71/539 — 0.85 (0.58 to 1.26)
Test for heterogeneity: Q value=4.79, df=6, P=0.57 0.1 0.2 0.5 1 2 5 10

Favours Favours

intervention usual care

Effects of nurse led management interventions for COPD on mortality from trials of long term or intensive intervention (Peto odds ratios)

three and six months’ follow-up found no detectable
effect (Cohen’s d standardised difference (expressed in
units of SD) 0.06, —0.14 to 0.26, fixed effects model,
test for heterogeneity P=0.61)."*"

Discussion

At present there is little evidence from randomised
controlled trials to support the widespread adoption of
chronic disease management by respiratory nurses for
patients in the community with moderate or severe
COPD. The evidence is sparse and has generally failed
to detect any benefit except for readmission to
hospital, where the evidence is equivocal.

Only two trials examined brief interventions for
chronic disease management, finding virtually no
evidence to support their implementation. There is no
evidence that long term interventions influence
mortality, health related quality of life, psychological
wellbeing, disability, or pulmonary function at
12 months. In addition, the evidence around readmis-
sions to hospital following long term intervention is
equivocal, suggesting further investigation is required.
Of the two studies that reported a reduction in
readmissions, one was directed exclusively at patients
on long term oxygen therapy." Such patients may ben-
efit from case management.

Strengths and weaknesses of the review

We directed extensive effort at the identification of
unpublished and ongoing studies and the systematic
documentation of the estimated level of evidence for a
wide range of outcomes. However, we included only
English or Dutch language papers and we may have
overestimated the methodological limitations of the
included studies because we relied on published
reports.

Comparison with other studies

Our review complements the work of Ram and
colleagues, who recently reviewed the effectiveness of
hospital at home or early discharge schemes for
COPD." All of the studies in their review were led or
delivered by nurses, and the authors concluded that
they could be safely used to care for patients and
seemed to be cost effective.

In contrast to the findings of our disease specific
review, a meta-analysis of disease management
programmes for a wide variety of chronic illnesses,
including COPD, found education of patients and
reminders were associated with improvements in
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patients’ disease control."” Much of the evidence on
disease management comes from large non-
experimental studies of generic interventions.”
Generic interventions aimed at high risk individuals
may be more effective than disease specific interven-
tions for COPD. It is possible that the effect size of
interventions for COPD may be too small to be seen in
the limited evaluations carried out to date, most of
which had potential methodological weaknesses.
Elphick and colleagues suggest that systematic reviews
of randomised controlled trials often fail to give
adequate information on the long term outcomes of
chronic diseases. They call for the inclusion of data
from observational studies."” We attempted this in our
extended review” but found that the inclusion of other
types of study contributed little to our findings. The
extended review also identified a dearth of qualitative
research in this area.

What is already known on this topic

There is evidence to support generic interventions
for management of chronic disease

The massive public health burden of COPD has
driven the development of clinical service
innovations around the management of patients

Nurses are the key healthcare personnel involved
in chronic disease management interventions for
COPD

What this study adds

There is little robust evidence to support nurse
management of chronic disease services for
patients in the community with moderate or
severe COPD

The interventions evaluated to date have not had
a detectable effect on mortality, disability, and
patients’ health related quality of life or
psychological wellbeing, while the evidence
around hospital readmissions is equivocal

The evidence around other potentially important
outcomes—such as patients’ adherence to
treatment regimens or satisfaction with care and
the effect on carers—is extremely weak or absent
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Implications for policy makers and future research
Nurse led hospital at home or early discharge schemes
for patients with COPD should be prioritised over
the type of nurse led models of chronic disease
management that have been studied to date. There is
little evidence available at present to support the
models that have been evaluated. Existing services pro-
viding this sort of care should be robustly evaluated
against the aims of the particular service.

The evidence around long term or intensive case
management and hospital readmission is currently
equivocal and requires further study. The potential
benefits of schemes for chronic disease management
in patients with COPD receiving long term oxygen
therapy should also be explored further. Several
potentially important outcomes have not been
evaluated, including patients’ satisfaction, self manage-
ment, patients’ coping and adherence, smoking
cessation, and the effects on carers.
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The partial smoking ban in licensed establishments and
health inequalities in England: modelling study
Alan A Woodall, Emma J Sandbach, Catherine M Woodward, Paul Aveyard, Graham Merrington

The UK government’s white paper Choosing Health pro-
poses prohibiting smoking in public places in England,
but exempts public houses (pubs) not serving catered
food and licensed establishments that require member-
ship." However, passive inhalation of smoke at work
may cause 600 deaths per year in the United Kingdom
and increases morbidity and mortality among bar
workers.” Furthermore, people attempting to quit
smoking find that socialising with other smokers makes
quitting difficult, and lapses in quitting are more likely
in premises where smoking is permitted.”

Concerns exist that exempt establishments are
located primarily in deprived areas with the highest
smoking prevalence and that a partial ban worsens
health inequalities." We examined if exempt establish-
ments were located predominantly in deprived areas in
the borough of Telford and Wrekin.

Methods and results

We determined the catering status of pubs from regu-
larly updated records of local authority licensing and
environmental health. These allowed us to identify
premises preparing catered food, those serving manu-
factured snacks, and those not serving food. Choosing
Health proposes prohibiting smoking only in pubs
serving catered food; all others can be exempt. All
licensed members’ clubs may choose exemption, which
we assumed for this study.

n A statistical appendix in on bmj.com
+

This article was first posted on bmjcom on 19 August 2005:
http://bmj.com/cgi/doi/10.1136/bmj.38576.467292.EB
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