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ABSTRACT

Research highlights psychosocial factors associatétd adverse asthma events. This
systematic review therefore examined whether psgchmational interventions improve

health and self-management outcomes in adults sétlere or difficult asthma. Seventeen
controlled studies were included. Characteristiod aontent of interventions varied even
within broad types. Study quality was generally paad several studies were small. Any
positive effects observed from qualitative and disative syntheses were mainly short-term
and, in planned subgroup analyses (involving <&ld)j effects on hospitalisations, quality of
life and psychological morbidity in patients witbvere asthma did not extend to those in

whom multiple factors complicate management.



INTRODUCTION

A significant minority of asthma patients have sevar poorly controlled disease resulting in
daily symptoms, reduced quality of life, absencesnf work and frequent use of health
services[1]. When persistent despite medical managée according to guidelines[2] this is
sometimes referred to as “difficult” asthma[3-5hieh encompasses clinical subgroups with
brittle, refractory or therapy-resistant diseasg]3and is estimated to affect <10% of

patients[1,3,5,7].

The UK burden of severe, poorly controlled andidift asthma is most evident in the 1,400
deaths and over 70,000 hospital admissions atifibeit to asthma anually[1]. These
contribute to a disproportionate share of asthnetee costs[8], with half the costs stemming
from the 10% of patients experiencing the highesthdity accounting and three-quarters

resulting from uncontrolled disease[9].

Various pathophysiological mechanisms are suggestedinderlie severe and difficult
asthma[3,5,6] Increasingly, patient-related factors are also ioapéd[10]. Studies[11-16]
identify adverse behavioural/psychological chanasties and social problems, as the major
potentially modifiable factors associated with Fagand near-fatal asthma. Psychosocial
problems also appear common amongst hospitalisednd16,17] and those with brittle
asthma[6]. Relationships between psychosocial fa@od asthma are complex and two-way:
symptoms and attacks impact on psychosocial wétlghenhilst psychosocial factors can
affect asthma via neuroimmunological pathways anthftuencing adherence and other self-

management behaviours[10].



Psycho-educational programmes involving educattoaining in self-management and/or
targetting psychosocial issues resulting from opaosting on asthma, are increasingly
advocated. A Cochrane review of 36 trials[18] swgedhat interactive self-management
education improves health outcomes in general adtitma populations. A meta-analysis of
a broader range of psycho-educational interventmscluded that they are effective[19].
However, a Cochrane review of psychotherapeutiernentions for asthma identified a lack
of good evidence[20] and a systematic review obxafion techniques found limited

effects[21].

Patientsin whom clinical and psychosocial factors compkcatanagement, including those
with severe or difficult asthma, tend to be exchid®y design or default from studies of
psycho-educational interventions summarised in nessting reviews[18-21]. It is thus
unclear whether evidence is likely to be generblesao this group. A previous review
focussed specifically on “high risk” asthma patsediscussed eight education programmes in
adults and children[22] but failed to provide défons of relevant patients or interventions,
describe review methods, or formally synthesise aputaise results. A Cochrane review of
educational interventions for adults attending #&meergency room for asthma remains in
protocol form[23], and data on broader psycho-etioical interventions in a range of “at-
risk” patients have not been formally summarisethisTis important, however, given
contradictory assertions regarding whether intereaes are likely to be more effective, given
greater capacity to benefit[8,22], or less effegtigiven potential psychosocial barriers to

education and behaviour change[10,17,24], in thasents.

We therefore conducted a systematic review usimpmenended methods[25] to assess

whether a range of psycho-educational interventioqsove outcomes for adults with severe



or difficult asthma, and in doing so identify optgfor best practice and areas for further

research. This forms part of, and updates, a braagieew conducted in 2002-2003[26].



METHODS

Searching

Thirty-two health-related electronic data source€l@ding standard bibliographic indices,
research registers, grey literature and non-Endgisguage databases), study reference lists,
abstracts from 16 recent conferences, current otfeom 81 journals and the last five years
of past issues of three key journals (Thorax, Jaluof Asthma, Patient Education and
Counseling) were initially searched during 2002rtlker detail on these and the complex
permutations of terms and headings used to seanctasthma-related educational, self-
management, psychosocial and multi-faceted intéimes is provided elsewhere[26]. Update
searches of six key bibliographic databases (Mediimbase, Cumulative Index of Nursing
& Allied Health Literature, Psycinfo, Web of Knovdge Science & Social Science Citation
Indices and Applied Social Science Index & Abstsgathosen on the basis that non-indexed,
unpublished and foreign language literature idexttifrom other sources did not contribute to
the syntheses of high quality research in theahrview[26], were conducted to the end of

2005.

Study screening and selection

Titles were screened to exclude obviously irrelévaapers. A second reviewer repeated
searching and screening for one year (1999) adiuee primary databases to check the
validity of screening procedures, which suggested mo relevant studies were likely to have

been missed.



Abstracts from retained records (or titles whersttts were unavailable) were assessed
independently by two reviewers against a checklsted on definitions developed at the start
of the review[26], to identify potentially relevastudies for which full texts were obtained
and/or additional information sought where necesdqa.g. via author contact, Internet

searching).

Studies selected for in-depth review, following litgte assessment of full texts and

resolution of disagreements by a third reviewer:

1. Evaluated an educational, self-management, psygtwalidpsychosocial, or multi-faceted
programme deemed to be a psycho-educational imioveon the basis that a major
component of it:

(a) involvedinteraction (i.e. more than just didactic transfer of infornoad between a
patient (i.e. not a health professional or caregiver al@mg) intervention provider; and
(b) involved taking aneducational, cognitive, behavioural and/or social approach to
improving outcomes in asthma; and/or

(c) addressedducational, cognitive, behavioural or social issues impacting on asthma or
its management; and/or

(d) addressededucational, cognitive, behavioural or social issues resulting from the
consequences of asthma.

2. Targetted a sample or subgroup of patients witlefaned form of or one or more risk
factors or indicators associated with severe or difficult asthma. Although potentially
relevant, studies of asthma patients argued tothesla on the basis of geographical
location (e.g. living in an area of high asthma bndity, mortality or social deprivation)

or attendance at accident and emergency (A&E) ceraargency department (ED) on a



single occasion were not ultimately selected. Thesee deemed unlikely to have

recruited more than a minority of relevant patierigthermore, the impact of educational

interventions on the latter group is already thgjestt of a proposed Cochrane review[23].
3. Included an independent control or comparison grageiving an alternative form of

care.

For the purposes of the more focussed review regdnere, selected studies also:

1. Targetted a sample or subgroup of adult patien sample in which the majority (i.e.
>50%) were adults.

2. Compared the intervention to usual care or a mihi(eag. didactic or “placebo”)
intervention.

3. Were published in English.

4. Provided sufficient detail in published sourcesfalowing author contact on patients,

intervention and outcomes to allow in-depth review.

Study classification

Following selection, two reviewers independentlyssified and reached agreement regarding

categorisation of studies according to:

1. The degree to which, on the basis of backgroundk wardefinitions[26] and informed by
emerging evidence from the review, they were judgethrget severe or difficult asthma,
graded as “likely” (a single clear risk factor/indtor or two weak risk factors/indicators

only), or “definite” (two or more clear risk fac&mdicators).



2. Intervention type, divided into education, self-ragement (i.e. including formal self-
monitoring and use of an action plan), psychospoilamulti-faceted interventions (i.e. a
psycho-educational intervention incorporating a-psycho-educational component (e.g.
medical treatment) in addition to education anétseinagement).

3. Study design, comprising randomised or non-randetontrolled trials (RCTs, CCTs)

and prospective or retrospective controlled obgemwal studies (COSSs).

Data extraction

Data describing general study characteristicseptgj interventions, methodological quality
(see ‘quality assessment’), outcomes assessedcapve summary and the significance of
reported findings, and numerical outcome data whegglable in a suitable form (see ‘data
synthesis’) were extracted from all available infiation sources, including any provided by
authors (although it was not possible to contatii@s for all missing information), tabulated
and checked by a second reviewer. Disagreementsnoertainties were resolved via

discussion.

Data synthesis

Findings for outcomes reported by four or more udeld studies were qualitatively
synthesised. Where two or more trials reported aaleqdata about comparable outcomes,
summary relative risk ratio (RR) statistics for dmy outcomes and standardised mean
differences (SMD) for continuous data were cal@ddbor individual studies using Cochrane
Revman software (version 4.2). If Forest plots w2 confidence intervals (Cls) and

statistical tests suggested there was not signifib@terogeneity between individual study
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estimates (p>0.05), quantitative syntheses (medftses) were undertaken to calculate
pooled effect sizes using a random effects modélend/ there were sufficient data, subgroup
or sensitivity analyses were planned to exploratingd effectiveness across different patient

groups and intervention types, and effects of tleysis model and summary statistic used.

Quality assessment

As recommended[25], methodological characteristelated to randomisation/selection of

comparison group (as appropriate), outcome assessrsteidy sample and attrition, and

analysis and reporting of results were assessexigiore study quality.

11



RESULTS

Extent and selection of research (Figure 1)

Figure 1 shows the research identified, screenedagsessed for selection from initial and
update searches. A number of studies initially mwred for inclusion were excluded based
on the stricter criteria for the current reviewférences available on request). Seventeen adult
studies with control groups, published in Englistd dor which adequate information was

available for in-depth review were included[27-43].

General study characteristics (Table 1)

All but one of the included studies[33] were pulbéid since 1990, eight since 2000. Seven
were conducted in the USA, four in the UK, thre@iher European countries and one each in
Australia, Canada and New Zealand. The majority $lixlies) appeared to be led by
secondary care organisations. Most findings areretbee likely to be reasonably
generalisable to Western health service settingsravbare is guided by recent management

guidelines.

Patients (Table 1)

Fourteen studies explicitly recruited adults omlwhich nine had a minimum age of 18 and

three of 16 years. Two did not specify ages butuohed patients attending an adult clinic[42]

or of working age[38]. One study did not explicidyate that adults were recruited but the

sample appeared to be adults[33], one included|smumhbers of children aged over 14
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years[39] and one recruited patients aged two yaagisabove but a majority were adults and
it reported some adult subgroup analyses[31]. HElestadies set an upper age limit, ranging

from 40 to 72 years. One study recruited women|[ddaly

Seven studies were judged to have “definitely” etied patients with severe or difficult
asthma. These included two studies by the samestigators[34,35] of ethnic minority
patients with moderate-severe asthma who had neilthpspitalisations, emergency
department attendances or an intensive care admjsand a study of primarily low income,
ethnic minority patients, again with multiple hasfisations or emergency attendances,
referred to as having “difficult” asthma|36]. Foturther studies[27,29,33,42] identified
patients on the basis of a clear indicator of swerpoorly controlled asthma (e.g. diagnosis
of severe asthma, hospitalisation, multiple emergetendances) in combination with other
socio-demographic (e.g. ethnic minority), behavabie.g. poor compliance) or clinical (e.g.
previous hospitalisation or emergency attendance®) factors, with most referring to

patients as being “high risk”.

Of the remaining ten studies, judged “likely” toviedargetted severe or difficult asthma, four
recruited hospitalised patients[28,37,39,43], onelach[39] included a subgroup analysis of
patients with previous admissions, judged to bleigtter risk. Three studies[30-32] targetted
patients on the basis of a relatively weak indicaib severity/poor control (emergency
attendance with or without hospitalisation) in canabon with social deprivation or ethnic
minority status. This was identified in two cases the basis of geographical location
alone[31,32] and in one on the basis of reportisglagroup analysis from an RCT targeting a
broader patient group which had been excluded filmsreview in its own right[30]. The

remaining studies selected asthma patients with aiiety/panic[41], taking sick leave due
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to asthma[38], and with persistent symptoms deguxjuate treatment[40]. It was not clear

how the latter were identified.

All studies were judged to provide a clear desmwiptof the target population, usually
justified on the basis of increased risk of motyalmorbidity or service use. However, two
studies did not make explicit reference to patidrgsig “at risk”’[33,43] and 10 specified
criteria related to disease severity or the presef@hysical, psychosocial or behavioural co-
morbidities that would have excluded some of thestmat-risk patients[29,30,32,34-

37,40,41,43].

Interventions (Box 1, Table 1)

All studies evaluated a single psycho-educatiomagimamme of which three were classified
as  educational[28,30,31], four as self-managem@8}239,43], three as
psychosocial[33,40,41] and seven as multi-face®8[234-36,38,42]. Details of individual

interventions are provided in Table 1 and an owswyprovided in Box 1.

Comparisons (Table 1)

All studies included a comparison group receivisgal care, of which 14 gave at least some
description. In all but one old study[33], the uUsumre appears similar to current
recommended management. However, referencing afeljogs as the basis for this was
variable even in the recent studies and in fivatifieation of inadequacies in medical care in
light of guidelines either generally (e.g. lack miutine education), or for the particular

patients targetted (e.g. under-use of preventiveliicagon for ethnic minority patients),
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provided a rationale for implementation of the méntion[34,35,37,39,43]. Three further
studies identified inadequacies in standard care aasresult of providing their

intervention[31,41,42].

Study quality (Table 2)

Randomisation/selection of controls

There were thirteen trials, all RCTs, in which thret of randomisation was the patient. Only
six described randomisation methods[32,36,38-40,4#1] which five were considered

adequate [32,38-40,42]. Four referred to concealledation[29,38-40].

One study[28] described as randomised was clagsifiea COS since intervention patients
comprised those admitted to the study hospital @mtrols those admitted to other local
hospitals, all of whom appeared to be identifiedspectively. In two other COSs[34,35]
intervention patients were followed prospectivelyt la naturally occurring control group,
comprising patients meeting criteria but treatesewhere in the district, were identified
retrospectively. In the final COS[33], interventi@nd control patients appeared to be

identified retrospectively from the same site ogeimilar timeframe.

Outcome assessment

Six RCTs[27,30,31,39,40,43], and one COS[28] madierence to blinding those involved in

assessing or scoring outcomes. In only five RCT8[236,39,42] and one COS[33] was
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there clearlyboth a single primary outcome and endpoint. In fivatfar RCTs and two COSs

either a single primary outcome[38] or endpoint[27,2832]34,43] was apparent.

Sample and attrition

Sample sizes ranged from 25[40] to 500 patients[@ith a median of 86. The largest study

conducted some subgroup analyses of children amtsambnsidered separately here.

All but one RCT[40] was judged to have providedaclselection criteria. Only five RCTs
reported sample size estimates[27,30,31,39,42%dndral appeared to fail to meet these. The
proportion of patients approached who agreed tdiggaate ranged from 41%[43] to
100%[29,36], with a median of 65%, in the 12 RCasWhich this could be ascertained. In
three[31,42,43] of the six RCTs[30,31,38,41-43]tthasessed the comparability of non-
participants, there was some evidence of differgnseiggesting difficulties in recruiting

patients truly representative of the target poparat

All RCTs and all but one of the COSs[28] preserttath on, or reported assessment of, group
comparability at baseline. In five RCTs[27,29,37440 minor differences were judged
unlikely to have any major impact on results bub tRCTs[39,42] and two COSs[33,34]

examined effects of various group differences usitigsted analyses.

Numbers for whom follow up data were available doulot be ascertained for two
COSs[34,35]. Within other studies, follow up rat#ten varied for different outcomes at
different time points. An assessment of the minimtotiow up reported ranged from

39%][40] to 100%[30,36], with a median of 75%. Orflye studies[30,31,33,36,38,39]

16



reported <15% loss to follow up, sometimes considea maximum acceptable to prevent
attrition bias. However, in the three RCTs thatorégd assessment of the comparability of

withdrawals, no clear differences were found[342],

Analysis and reporting

Details of analyses were reported or could be tsoed for all RCTs but only two of the
COSs[33,35]. Six RCTs[29-32,38,42] specified thaalgses, for at least some outcomes,
were undertaken on an intention-to-treat (ITT) ®a# further two RCTs[36,37] and one
prospective COS[34] in fact conducted what appetodie equivalent to ITT analyses. Eight
of the 14 RCTs[27,29,30,38-43], and three of thar f6OSs[33-35] were judged to have

adequate reporting of outcome data.

Outcomes and effectiveness (Tables 2, 3)

Details of follow ups, categories of outcomes assgé@nd a descriptive summary of findings

for individual studies are provided in Table 2.

The maximum duration of follow up ranged from threenths[40] to three years[38], with a
median of 12 months (10 months for RCTs). Thirtstrdies had more than one follow up,
many including a short-term assessment of outcoaft=) during an early intensive phase of
longer interventions or soon after the end of gomterventions, plus a medium- and/or
long-term assessment beyond the end of any inteovenResults are summarised and
synthesised on the basis of short-, medium- angHlerm categories and, where appropriate,

across all time points using data from the latelsvfv ups reported.
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All studies reported assessment of one or mordtheatcomes (with at least a third reporting
assessment of admissions, A&E attendances, symptbeadth status/quality of life and
psychological morbidity). Nine studies reported ooie more variables related to self-
management (with at least a third reporting assessmf medication use, other self-
management behaviours, and knowledge). The numbeutoome categories assessed per
study ranged from two[33] to 13[31], with a mediainfour, although the number for which
comparative, numerical outcome data were actuelhpnted and could thus be considered in

synthesising results (Table 3), was often less.

No studies reported statistically significant effe€avouring control groups, and only one
small RCT (N=27) failed to show any significant pioe effects of psycho-educational
interventions[27]. The main analyses from ninehe 13 RCTs and three of the four COSs
showed statistically significant impacts on onenwre health outcomes. Eight of the nine
studies reporting self-management outcomes, inotutbur that did not find any significant
impacts on health outcomes[28,37,38,42], showenifgignt effects on one or more aspects
of self-management. However, in several studieg8284,36,38,42] effects were confined to
isolated outcomes at single time points. Only tveoyvsmall RCTs (N<35)[40,41] showed

consistent statistically significant effects acraboutcomes reported.

Table 3 presents a summary of findings in relatmroutcomes reported as assessed by at
least four studies, thus allowing meaningful sysibieQualitative syntheses of individual
study results show a lack of positive effects ofgh®-educational interventions on health
status/quality of life, psychological morbidity atiche lost from work, conflicting findings

with respect to admissions, A&E attendances andotyms, and mainly positive effects on
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various aspects of self-management, medication krsgwledge and respiratory function.
However, most of the latter were assessed by smatibers of studies and any positive

effects appear to be mainly short-term.

Calculation of meaningful summary statistics amdited quantitative syntheses were able to
be undertaken for several health outcomes for wtiiehe were a sufficient number of RCTs
measuring and adequately reporting outcomes inaimiays. Generally, these studies were
of higher quality than others. Using data from ldttest follow ups reported, pooled estimates
summarised in Table 3 suggest psycho-educatiotaiventions have little effect on A&E

attendances (RR=1.03, 0.82 to 1.29, p=0.8) or ceitppgymptom measures (SMD=-0.08, -
0.39 to 0.23, p=0.63), and small but non-signiftoaffiects on admissions (RR=0.79, 0.55 to
1.14, p=0.21; Figure 2), asthma-specific qualitylitdf (SMD=0.45, -0.07 to 0.98, p=0.09;

Figure 3) and psychological morbidity (e.g. depi@ss(SMD=0.17, -0.15 to 0.49, p=0.30;

Figure 4). Effects on symptoms, quality of life go&l/chological morbidity appeared greater

in the short-term (Table 3).

Sensitivity analyses demonstrate that admissiodsgaality of life data were sensitive to the
analysis methods used: statistically significaféas were observed (RR=0.75, 0.56 to 0.99,
p=0.04; SMD=0.36, 0.00 to 0.72, p=0.05 respectiveiphen a fixed effects model was
applied and for admissions, when odds-ratio stegistalculated (OR=0.70, 0.49 to 0.99,
p=0.04) (Table 3). Limited subgroup analyses sugtfeast significant positive effects of
psycho-educational interventions on admissions @umality of life observed across studies
with “likely” targetting, do not extend to studiegith “definite” targetting (Figures 2,3).
Small but non-significant effects on psychologicadrbidity are also largely eliminated when

analyses are confined to studies of the most ktpagients (Figure 4). Furthermore, subgroup
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analyses of higher risk patients in individual s#gdsuggest a similar pattern with respect to
symptoms[29] and time lost from work[28]. The relat effectiveness of different
intervention types could not be examined sincenata-analyses included studies examining

at least three different types.
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DISCUSSION

Principal findings

There is a recent and growing literature on psyathocational interventions for adults with
severe and difficult asthma, but high quality RGdigetting the most at-risk patients remain
limited. Overall, qualitative and quantitative dyases provided no clear, consistent evidence
of the effectiveness of psycho-educational intetiegs on health outcomes in a range of
adults with severe or difficult asthma. Largely itwe effects on self-management-related
outcomes, statistically significant effects on tieabutcomes from individual studies and
potentially important but non-significant pooledeets on admissions, quality of life and
psychological morbidity were mainly confined to #tert-term. However, many studies were
small and likely underpowered, and the limited nersbof studies and patients included in

meta-analyses resulted in wide confidence intervals

Limited subgroup and sensitivity analyses suggsgtim-educational interventions may have
important effects on admissions (leading to ~30%ucéon), quality of life and possibly
psychological morbidity in patients with severehasa or single risk factors alone. However,
these effects do not appear to extend to patiente wultiple factors complicating
management. Although based on small numbers ofestuthe consistency of this finding
across several outcomes where results from diffestendies were pooled, and observation of
a similar failure of effects to extend to higheskrpatients in two individual studies including
subgroup analyses, point to its authenticity. Tikialso supported by our review of a larger
number of studies in children[26]. Due to the lidithumber of studies suitable for inclusion

in meta-analyses, range of interventions assessell tandency for more intensive
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interventions to target more complex patients, werewunable to explore the relative

effectiveness of intervention types.

Strengths and weaknesses

This review complements and expands upon existystematic reviews in this field which
have suggested that some psycho-educational imtgsas for asthma are effective[19-22].
We had some success in answering questions regatingeneralisability of findings from
these to the clinically and economically importanbgroup that accounts for the majority of
morbidity, mortality and costs associated with asih Unlike the only previous review
focussed on high risk patients[23], we undertooklevand thorough searching and used
explicit definitions and systematic methods in sefg, assessing and synthesising literature
in an attempt to provide a comprehensive and uabigécture of the evidence. The criteria
we used to select studies judged to have targgdtieénts who, on the basis of previous
literature[3-7,11-17], were considered to be at-frem their asthma could be argued to be
somewhat arbitrary. However, the criteria were nogsly applied and we were, to some
extent, able to assess the impact of the critariaw conclusions via our subgroup analyses

to explore the relative effectiveness of intervensi across different patient groups.

In contrast to some other reviews[19,21,22], oitega for selection of relevant interventions
were very explicit and, because they were wideowadld us to examine in detail the
characteristics of a broad range of potentiallatesd interventions, and in so doing challenge
previous distinctions made between educationaf;nse@hagement, multi-faceted and some
psychosocial programmes. The fact that there wetenogreater differences across

interventions classified as being of the same tyy@n of different types in terms of, for
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example, their content, delivery and intensity, d@n argued to justify our synthesis of
findings across a spectrum of psycho-educationagpammes. Due to the diversity of
interventions, range of parameters on which thegredaand relatively small number of
studies that were able to be included in meta-aealyve were not, however, able to explore

the impact of differences in interventions on comdusions.

Having focussed on patients who are commonly excudom existing studies, we included
a broader range of study designs than is commaystematic reviews, on the assumption
that well-conducted COSs might usefully suppleméata from RCTs in an area where
research is limited and challenging. However, casions are little influenced by the COSs
since they made a minimal contribution to quaN&tsyntheses and did not contribute to
quantitative syntheses due to limited assessmehtegoorting of outcomes. Even amongst the
RCTs, the generally poor quality of studies musbabe considered. For example, none
reported on, or adequately met, all quality criteand less than half[29,30,38-40,42] reported
on, or adequately met, all criteria within any aféhe dimensions assessed. However, poor
reporting, apparent in the frequent failure to jdevdetails of patient flow, baseline group

comparability and statistical analyses, may havskea study quality.

In an attempt to overcome biases, non-English laggwand unpublished data sources were
originally searched but, in line with recent metblagjical research[44], we found that these
ultimately contributed little to initial synthesesf higher quality research, hence their
exclusion from the updated review reported heravéi@r, at least two RCTs with potential
to contribute to the findings have remained pulagicslonly as abstracts since 2002 and were
thus excluded. Furthermore, two very small publiSRETs that were included reported the

most consistently positive findings[40,41]. Thisymadicate the potential for publication bias
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to have influenced our results. The summaries sdllte are also somewhat dominated by
several trials reporting multiple outcomes[31,42,4Bd may be influenced by selective

reporting, apparent in numerous studies.

Implications

With regards to clinical practice, our results segjgthat for adults witlsevere asthma or

single risk factors associated with adverse outspnprovision of psycho-educational
interventionsmay improve self-management, reduce hospital admissamd improve some

health outcomes in the short-term. There is culyentack of evidence, however, to warrant
significant changes in the care of patients in whoaitiple clinical and psychosocial factors
complicate management. Since several studies fehtcontinued inadequacies in the
medical care these patients receive, it appeatsuhi@l further research is available the
emphasis should be on optimisation of routine ¢araddress clinical concerns and also,

ideally, acknowledge potential complicating psyawal factors.

In terms of further research, our review highligbfsortunities for additional primary and

secondary studies to identify key risk factorsdevere and difficult asthma, clarify how these
interact with each other and over time, and devébofs to better identify patients susceptible
to adverse outcomes to ensure appropriate targefilagy future interventions. Our review

also suggests scope for further work on develomnd evaluating psycho-educational
interventions for at-risk groups. The apparenteasing overlap between different types of
interventions suggest that an alternative concéipaien of these, in light of the pathways by
which psychosocial factors and asthma interact[bh®jy be a necessary precursor to this.

Given its established effectiveness in generalfi®] function as a core component of many

24



of the more effective interventions reviewed, seihagement is likely to be a central feature.
However, it is increasingly recognised that us€asfal psycho-educational theories and
techniques, which appeared to be lacking from tlegority of studies reviewed, may be
necessary to achieve self-management-related hmhavichanges, particularly amongst
complex patients[10]. For example, psychosociakeguences of living with a severe illness
or recurrent exacerbations (e.g. depression, anxietay need to be addressed and patients’
coping improved prior to attempts at behaviourarge[10]. Given the need for provision of
optimal medical care alongside any psycho-educatiorierventions, multi-faceted, multi-
disciplinary programmes addressing the numerousrf@&impacting on asthma, may be the
most promising future approach. These might takggtissues (e.g. stress management) in
selected patients (e.g. those with high anxiety) aoldress multiple issues and be
individualised to needs amongst broader groups avhptex patients. Given identified
difficulties with at-risk patients attending heaéne facilities, interventions tied to
opportunistic contacts in emergency, primary carecommunity settings may also be
desirable. The development of future interventionght also usefully be guided by reference
to the wider range of programmes identified in ouginal review which have not been

evaluated via controlled studies[26].

Although several studies reviewed mentioned diffiea in conducting high quality research
in the groups targetted, most demonstrated soneessian recruiting and following up at-risk
patients. It thus appears feasible to conduct énntvell-designed, pragmatic RCTs of psycho-
educational interventions in at-risk groups to asdheir relative effectiveness, and ideally
cost-effectiveness given potentially high costs &k of current data on this[26]. These
might address remaining unanswered questions neggattte key components, most effective

settings, delivery methods and timing of intervens (e.g. whether scheduled to follow acute
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events). Adequate reporting of these is also eisé¢atallow ongoing evidence syntheses to

further inform future research and practice.

Conclusion

There is some evidence to suggest that psycho-sdoah interventions can reduce
admissions, improve quality of life and possiblguee psychological morbidity in patients
with severe asthma or single characteristics agttwith difficult asthma. However, effects
appear to be mainly short-term and do not appeaxtend to the most at-risk patients in
whom multiple factors complicate management. Therdus a need for further research in

these groups prior to changes being made to theatd care these patients receive.
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Box 1 Overview of intervention characteristics

Setting

All but two studies, both of psychosocial intervens[33] [41], indicated the setting for

intervention delivery. Seven, including all but oself-management intervention, we

delivered at least partly in an inpatient settir@[28][29] [32] [37][38][39], four solely on an
outpatient basis[35][36] [40] [43], two in the emgency department[30] [34] and two fin

community or home environments[31] [42].

Providers

Twelve studies involved nurses and five doctorsbat one of which evaluated a multi-

faceted intervention incorporating additional matliireatment. One educational[31], 0
psychosocial[33], and four multi-faceted intervens[35] [36] [38] [42] involved additiong

ne

professionals (e.g. psychologists, community heaitinkers, pharmacists, physiotherapists,

dieticians). In three studies[34] [40] [43] the yiders’ professions were unclear. Elev
studies reported on the number of providers[27][B9[31] [33] [36][37] [39][40][41][42],
ranging from one to fouSix referred to specific training undertaken bysopervision giver
to, providers[28] [30][31] [33] [39] [42]. Four diies included details of provider
experience, gender or shared ethnic, linguisticudtural background with patients[31] [3
[41][42].

Format, structure and timing

All but one study[38] provided information on thelidery format. In 12, delivery was on an

individual basis, two delivered interventions todien-sized groups[30] [43], one to a sm

[P 2)
— -

en

all

group [41], and one to a group of unspecified 83g[Only seven studies provided complete

information on the number, duration and frequendyirdervention contacts and total

intervention duration[31] [34] [36][37] [41][42][43 Across all studies where one or more

of

these dimensions was reported, they often variedrding to patient needs, time available
for contact (e.g. during an admission) or at ddfdrstages of the intervention, but where

specific figures could be ascertained:

» the number of sessions varied from one, for arsalfragement intervention[43], to 12,
a psychosocial intervention[41];

e individual session duration varied from a minimuh80 minutes, for one educational[28]

and two self-management interventions[37] [39], up to three hours, for a se
management intervention[43], with sessions mostraony lasting around an hour;

« the frequency of contacts ranged from daily, in eae-management programme|[37],
initial contacts at monthly intervals in a multetted intervention[35];

or

f-

to

» the intervention duration ranged from the time tat@deliver a single session in one self-

management programme[43] to several years in ahpsycial intervention[33]; and
» total contact time ranged from a minimum of 30 nésuduring a single education
session[28] to nine hours for a psychosocial irgeton[41].
e judgements about the overall intensity of the wagation could only be made for a sm
number of studies, but appeared greatest for psgda and multi-faceted intervention

Eleven interventions, including all the educatioaatl self-management programmes and
the multi-faceted programmes, followed an asthmaoele (e.g. hospitaliation, emergen
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attendance, recent attack)[27][28][29][30][31][33#] [36][37] [39] [43] but the exact timin
of the start of the intervention from the episodeswot always clear.

Delivery methods/tools

All interventions appeared to use formal or infofmi@cussion and/or questioning in groups
or individually, commonly covering experiences witand problems related to, asthma

management. All but one study of a psychosociarugntion[33] incorporated skills trainin

J,

including demonstration of correct use of inhaleetated equipment and peak flow meters,
and training in self-management procedures, ralaxatr other psychotherapeutic techniques,

trigger management or social skills. Fourteen swmidupplemented face-to-face delivery with

written information and seven with telephone cont&even interventions included a didagtic

component. All three psychosocial interventions enage of formal psychotherapeu

techniques, two cognitive-behavioural principleg[40], in delivery. One educational[30]

and one multi-faceted intervention[42] also usedidaelaxation techniques and cogniti

tic

e_

behavioural principles respectively. Single studised other delivery methods or tools (¢.g.

problem-solving, goal-setting, role play, video andlio technology).

There wereno clear patterns or differences across intervaertiypes in terms of the delive

methods or tools used except that all psychosaai@rventions made use of formal

y

psychotherapeutic techniques. The median numbaelofery methods used was estimated at

four, ranging from three in educational to 4.5aff-snanagement interventions.

Content

Information on content was particularly sparse doie psychosocial intervention[33]. All

interventions appeared to cover asthma medicatiod,all but one[33] the development of a
general understanding of asthma (e.g. its natuméhophysiology, causes) and aspects of

asthma management, most commonly principles ofrsatiagement, attack management,
use of a peak flow meter or action plan. Fourtesous$sed triggers or trigger avoidance,

and
and

seven regular clinic attendance. The median nurabasthma-specific topics covered was
estimated at 10. Multi-faceted and self-managenm@etventions tended to cover a gredter
range than educational interventions, and thesee rif@n psychosocial interventions. After
examining their detailed content, the distinctietvieen educational and self-management
programmes appears questionable, since two stethssified as educational interventigns

included use of formal self-management plans féeadt some patients[28] [31].

All but three interventions[28] [36] [39] reportemnsideration of broader issues indiregtly
related to asthma and its management. Ten covesgdhplogical issues (e.g. stress, anxiety,

fears) and nine social or family issues. Five sadir less covered attitudes and belief

5 in

relation to asthma and its management, smokingather health-related behaviours (e.g.

exercise, diet) and economic problems. Other isgaegs communication with providers,

occupational concerns) were addressed by singtiestuThe median number of broader
issues covered was estimated at two. There whesdifterence in the number or categories of

iIssues addressed across interventions of difféypes except that psychosocial interventi
were most likely to cover psychological issues.

Add-ons

DNS
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Interventions classified as multi-faceted includedn-psycho-educational add-ons, (all
incorporating enhanced medical care (e.g. optimisadf drug therapy, altered inpatient and
follow up treatment, liaison with medical servigesjwo individualised exercis
programmes[38] [42], and two referral to other Heapsychological or social services[32]
[42]. Two educational interventions [30][31] invel referral
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Figure 1 Literature identified, screened, selectednd reviewed in depth

Initial 2002 search and review

2005 update seandireview

>23,000 citations identified from across 32 elatiro
databases and other sources

7403 citations identified fr

databases

om across 6 electronic

A 4

A 4

4,240 citations retained and assessed for elityibili
after initial screening and removal of duplicates

456 additional citations assessed for eligibiliftea
initial screening and removal of duplicates

A 4

278 citations associated with 188 studies initially
included

A 4

A 4

114 published and unpublished English and non-
English language documents associated with 57
controlled studies selected fo-depth revie

20 published English language documents associated

with 18 studies initially selected as per origiraliew

criteric

35 studies in children/primarily children exclude

11 studies in children/primarily children excludg

22 studies in adults/primarily adults includednitial
review

Additional papers for 3 studies in adults previgusl
identified [29] [41][42] and 4 new adult studiegtially

includec

7 studies subsequently excluded from current revieww
3 no comparison to usual/non-psycho-educatiopal

1 published in Japanese only+
3 remained published as abstracts onlyt

17 studies included in current revi |

9 RCTs included in one or more meta-analysis

*Comprised 4 trials of various psychotherapeutteriventions.

+This retrospective observational study compardepis who had undergone psychosomatic treatmetiiase who had discontinued treatment, and hadawttributed to the
syntheses of results in the original review.

tThese 3 studies, which included two UK-based R@fTeognitive-behavioural therapy and a specialista intervention, remained published as abstmadisat the end of 2005
and further information was unavailable or could v obtained from authors.
$This retrospective observational study comparingdidaid patients participating in a US disease meament programme to patients who had not partiethaprovided
insufficient information on the intervention in algished paper to allow in-depth review and thelgtauthor did not respond to requests for furthésrimation.

2 studies excluded after full text assessment:

* 1 no comparison to usual/non-psycho-
educational care*

» 1 provided insufficient information in
published paper to allow in-depth reviewt
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Table 1 General study characteristics and detailsfgatients, interventions and control groups

Study Country & Targetting of severe/difficult asthma and Intervention Control group(s)
setting sample selection
Blixen et USA Targetting: Definite Type: Self-management Usual care (no
al Tertiary care Inclusion criteria: African-Americans aged Description: Asthma education programme including self-managgme description given)
2001[27] 18-50 years hospitalised overnight with &etting: Inpatient
primary diagnosis of asthma. Provider(s): 1 Nurse Educator
Exclusions: None stated. Format: Individual
Rationale for targetting: Asthma death ratesStructure: 3 x 1-hour sessionfrequency and total intervention duration
among African-Americans more than doublaot stated)
that in Caucasians, hospitalisation rates al3@ming: Following admission
higher amongst inner-city, low-incomeDelivery methods/tools*:L, D, S, W, V (Total 5)
African-Americans. Group studiedAsthma contentt: 10 topics related to asthma in general, managemen
representative of those with severe asthma whedication, triggers
are at risk. Other content: Other psychological issues (dealing with stregssgsmon
to many African-Americans), social or family isspether (communication
with medical providers, contacts for local suppganisations)
Add-ons: None
Brewin & UK Targetting: Likely Type: Educational Usual care comprising
Hughes  Secondary Inclusion criteria: Adults aged 16+ years Description: Patient education with some elements of self-meamemt all other patients
1995[28] care hospitalised with asthma. Setting: Inpatient admitted with asthma to
Exclusions: None stated. Provider(s): Respiratory Nurse hospitals in the district,
Rationale for targetting: Patients hospitalised Format: Individual a survey of whom

with asthma need opportunity to learn mor8tructure: 1+ sessions, with more shorter sessions as nedftiesl.seen suggested they received
about asthma so they can be independent dad >30 mins(frequency of sessions and total intervention domahot minimal education.
as symptom-free as possible. stated)

Timing: Immediately following hospital admission

Delivery methods/tools*:D, S, W (Total 3)

Asthma contentt: 7 topics related to asthma in general, management,

medication, triggers

Other content: None stated

Add-ons: None

Castro et USA

Targetting: Definite Type: Multi-faceted Usual care comprising

al Secondary Inclusion criteria: Adults aged 18-65 yearsDescription: Multi-faceted approach to asthma care includingcation, normal care provided
2003[29] care hospitalised for asthma with a physiciaself-management, psychosocial support, optimizatibmedications and by the patient’s primary
diagnosis of asthma of at least 12 monthi&gedback to physicians care physician, and
FEV; to FVC ratio of <80% and a history ofSetting: Inpatient including asthma
one or more additional hospitalisations or EBrovider(s): 3 Asthma Nurse Specialists education (covering

38



Study

Country &
setting

Targetting of severe/difficult asthma and Intervention Control group(s)
sample selection

visits in the previous 12 months. Format: Individual medication dosing,
Exclusions: Chronic bronchitis, emphysemasStructure: As many sessions as possible before dischargea@wef 2, action and side effects,
congestive heart failure, a terminal conditioduration not stated) plus follow up phone callsefage of 5.8, range 0-24)inhaler technique and
with estimated survival of <1 year, dementia @nd home visits where necessary (average of lhder@-3) up to 6 months peak flow monitoring)

serious psychiatric illness (e.g. schizophreni@jming: Immediately following admission from the  hospital
personality disorder), planned discharge ®elivery methods/tools*:D, S, T, W (Total 4) respiratory therapist and
long-term care facility, early discharge of <2#Asthma contentt: 10 topics related to asthma in general, managemenirse and  written
hours, refusal to participate by patient or themedication, triggers, clinic attendance discharge instructions
physician. Other content: Other psychological issues (referral to psychiatrirse from the hospital nurse
Rationale for targetting: Hospitalisations where indicated), Social or family issues (socighort, referral to social which stated
account for half of healthcare expenditure faworker or consultation with social services wherdi¢ated) medications and the
asthma, with African-Americans more thamdd-ons: Medical treatment (optimisation of medical care) need for physician
three times as likely to be hospitalised. The follow-up but did not
20% of the population who have a history of include an action or
frequent healthcare use consume more than self-management plan.
80% of resources. Sample targetted defined as
“high risk”.

Ford et al USA Targetting: Likely Type: Educational Usual care comprising

1997[30] Secondary Inclusion criteria: African-American Description: Educational intervention including basic relaxattcaining admission to and

care subgroup (72% of original sample) aged 18-7®etting: A&E discharge from A&E

years seen in emergency department fBrovider(s): 2 Nurses with usual care and
asthma. Format: Medium group (5-15 people) follow up

Exclusions: Language barriers; psychiatricStructure: 3 x 1-hour sessiondrequency and total intervention duration
barriers. not stated)
Rationale for targetting: Re-analysed dataTiming: During A&E visit for exacerbation
from African-American subgroup in previousDelivery methods/tools*:D, S, P, FT, W, A (Total 6)
study since asthma death rates twice as higbthma contentt: 8 topics related to asthma in general, management,
among African-Americans (acounting for 86%nedication, triggers
of deaths in one study) and, morbidity an@ther content: Smoking, other health-related behaviours, attsilukdiefs
treatment costs also disproportionately high. (beliefs in self-care), other psychological iss(s#s2ss management), social
or family issues, other (physician communicatiahgeo medication)
Add-ons: Referral (to stop-smoking programmes as required)

Garrett et New Zealand

al
1994[31]

Community

Targetting: Likely Type: Educational Usual care comprising
Inclusion criteria: Patients aged 2-55 year®escription: Community health care intervention comprising edion, usual management by
(majority adult and including adult subgrouplink to GP/referral physicians with referral
with acute asthma diagnosed by a doctor whilSetting: Home, Community, Other (workplace or as accordmgatients’ to  hospital asthma
attending the emergency room who livedishes) clinic for some patients

within a defined geographical area with higRrovider(s): 4 Nurses & Community health workers
A&E use and social depriviation and intendeBormat: Individual
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Study

Country &
setting

Targetting of severe/difficult asthma and Intervention Control group(s)
sample selection

to reside locally for next 9 months; understoo8tructure: Number of sessionas neededmean 3.7, range 1-1Gj)ith
English sufficiently and; could be contacteduration of sessions dependent on educational neédpatient, and
within 5 days of attending. intervention continued until all topics covered

Exclusions: None stated. Timing: Following recent attack

Rationale for targetting: Mortality and Delivery methods/tools*:D, S, W (Total 3)

admission rates for asthma in Auckland aresthma contentt: 11 topics related to asthma in general, management
highest amongst patients attending A&E frommedication, triggers, clinic attendance

within the geographical area of high social an@ther content: Smoking, attitudes/beliefs, social or family issue
medical needs targetted. This area also hag@nomic issues (assessment of social, financ@llBiral beliefs)

large immigrant population and rates are up fadd-ons: Referral (links with GPs and contact with othealtle mental
four times higher in Pacific Islander, ethnidealth or social service agencies or support strestas appropriate)
minority and Maori patients due to lack of self

management skills, social factors and non-

attendance.
George et USA Targetting: Likely Type: Multi-faceted Usual care comprising
al Secondary Inclusion criteria: Adults aged 18-45 yearsDescription: Comprehensive inpatient programme including edoat inpatient treatment
1999[32] care living in area around hospital whichself-management, addressing socio-economic bawi@isocial worker and including nebulised
predominantly  populated by  African-with additional follow up albuterol and
Americans who were hospitalised from E[Betting: Inpatient, outpatient intravenous
with (uncomplicated) acute exacerbation d®rovider(s): Asthma Clinical Nurse Specialist methylprednisolone
asthma. Format: Individual sodium; education,
Exclusions: Patients admitted to intensiveStructure: Number, frequency and duration of sessions noedtafotal peak flow measurement
care; inability to speak English; comorbidluration of intervention dependent on length o ffaean 2.1 days) with as needed.
disease; absence of telephone; pregnancy. outpatient follow up 7 days after discharge
Rationale for targetting: Disproportionate Timing: Begun during admission for exacerbation
morbidity and mortality in poor, indigent,Delivery methods/tools*:L, D, S, T (Total 4)
inner-city patients due to allergens, smokingsthma contentt: 10 topics related to asthma in general, management
and psychosocial factors. medication, clinic attendance
Other content: Other psychological issues, social or family issue
economic issues (screened for obstacles to cahading inability to fill
prescriptions, lack of transportation, lack of dhiare, substance abuse
which addressed with social worker)
Add-ons: Medical treatment (use of bedside spirometry, hdisge
planning and outpatient follow up which were natyded as part of usual
care), Referral (liaison with social workers asdest
Groen & The Targetting: Definite Type: Psychosocial 1. Enhanced medical
Pelser Netherlands Inclusion criteria: Appear to be adults Description: Psychotherapy care comprising
1960[33] Setting (although not explicitly stated) hospitalised &betting: Not stated patients treated with
unclear least once for severe status asthmaticus, mBsbvider(s): 2 Physicians with no specific training in psychyabbut symptomatic therapy
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Study

Country &
setting

Targetting of severe/difficult asthma and Intervention Control group(s)
sample selection

with many hospitalisations and very severexperience with individual psycho-therapeutic tégbas; support from and, from 3 months to 4

asthma. Psychiatrist, Psychosomatic Researchers years, preventive

Exclusions: None stated. Format: Group (size not stated) therapy.

Rationale for targetting: No explicit Structure: Twice weekly sessionplanned as 1 hour, actually up to 72. Usual care

discussion of at-risk status. mins, provided over several years comprising patients
Timing: No specific timing to asthma episode treated with
Delivery methods/tools*:D, R, FT (Total 3) symptomatic  therapy
Asthma contentt:1 topic related to medication only

Other content: Other psychological issues, social or family iss(étle
detail provided)
Add-ons: None

Kelso et USA

al
1995[34]

Secondary
care

Targetting: Definite Type: Multi-faceted Usual care comprising
Inclusion criteria: African-Americans aged Description: Education and long-term therapeutic interventinaluding patients meeting same
18+ years with a diagnosis of moderate-seveeducation, self-management, medical treatment inclusion criteria

asthma (as per American Thoracic Socie§etting: A&E, outpatient admitted or treated in
criteria) admitted to ED with acute asthmaRrovider(s): Study investigators ED during same time
who had 5+ ED visits in the last 2 years, 3Format: Individual period as intervention

ED visits in the last year, 2+ hospitalisations iBtructure: 1 x 1-hour session during average 4.4- hour stagDnwith group in other local
the last 2 years OR an intensive care admissifmtiow up at clinic after 1 week then every 2 weék®$ months for 1 year hospitals.
in the last 2 years. Timing: Immediately following emergency department treatimen

Exclusions: Patients with chronic bronchitis,Delivery methods/tools*:L, D, S, T, W (Total 5)

emphysema, other chronic pulmonary diseas&sthma contentt: 12 topics related to asthma in general, management
significant cardiac disease, psychosis onedication, triggers, clinic attendance

substance abuse, who were pregnant or unaBiher content: Other health-related behaviours

to use a peak flow meter or metered dogeld-ons: Medical treatment (prescriptions for inhaled si#sp beta-

inhaler with spacer correctly. agonists, emergency prednisolone and other medlitatis necessary).

Rationale for targetting: African-Americans

have three times the mortality rate for asthma,

similar to other ethnic minorities, and use the

ED as their main source of care.

Kelso et USA

al
1996[35]

Secondary
care

Targetting: Definite Type: Multi-faceted Usual care comprising
Inclusion criteria: African-Americans (but Description: Educational intervention with long-term managemergtrospective group of
not explicitly stated in inclusion criteria) agegdrogramme including education, self-management,jcaétteatment patients, 14 out of 18 of
18+ years meeting US National Asthm&etting: Outpatient whom saw primary care
Education & Prevention Programme criteri®rovider(s): Doctor, Pharmacist physician, 4 of whom
for moderate-severe asthma and with 5+ EBormat: Individual saw a pulmonologist/

visits in last 2 years, 3+ ED visits in last yeaGtructure: 1 x 1-hour initial visit followed by unstated nurmbef follow allergist. Frequency of
2+ hospitalisations in last 2 years OR awmp contacts provided monthly initially, then 2-3 mtidy thereafter basedoffice visits for control
intensive care admission in last 2 years. on need (total intervention duration not stated) patients could not be
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Study

Country &
setting

Targetting of severe/difficult asthma and Intervention Control group(s)
sample selection

Exclusions: COPD; clinically significant Timing: None determined.
cardiac disease; psychosis, substance abu3elivery methods/tools*:D, S, T, W (Total 4)
pregnancy; inability to use peak flow meter oAsthma contentt: 14 topics related to asthma in general, management

inhaler with spacer correctly. medication, triggers, clinic attendance

Rationale: Asthma morbidity and mortality Other content: Attitudes/beliefs

higher in African-Americans. Add-ons: Medical treatment (optimisation of therapy andilig this to

use of a self-management plan).

Mayo et USA Targetting: Definite Type: Multi-faceted Usual care comprising
al Secondary Inclusion criteria: Adults aged 18+ years withDescription: Specialist clinic programme comprising educatiaelf- regular outpatient care
1990[36] care a primary diagnosis of acute asthmmanagement, open-door policy, medical treatment in chest or medical

exacerbation as per American Thoracic SocieBetting: Outpatient clinic at local hospital,

definition and >4 ER visits in last 12 months oProvider(s): 1 Respiratory Nurse Specialist, 1 Respiratory Doct neighbourhood clinics

>1 hospitalisation in last 24 months. Format: Individual or local physicians.

Exclusions: Mild asthma; remote residence oBtructure: Initial session of >1 hour, followed by further >80n sessions

in prison, deaf mute; intravenous drug abusems neededranging from once a week to 1 every 6 months plosnp

overt central nervous system/mental illnesspntact between formaximum period of 8 months

severe alcoholism; private follow up;Timing: Patients recruited following admission, unclear himwg after

discharged before evaluation in hospital. intervention began

Rationale for targetting: Local area (Lower Delivery methods/tools*:D, S, T (Total 3)

East Side of New York) densely populatedisthma contentt: 8 topics related to asthma in general, management,

socio-economically depressed, where asthmeedication, clinic attendance

common cause for admission (670/year) ar@ther content: None stated

certain patients, labelled as “difficult”, haveAdd-ons: Medical treatment (reduction in or minimal useneédications

frequent admissions. required to control symptoms)
Morice & UK Targetting: Likely Type: Self-management Usual care comprising
Wrench  Secondary Inclusion criteria: Patients aged 16-72 year®escription: Education programme including self-management routine  care  from
2001[37] care hospitalised with a primary diagnosis of acutBetting: Inpatient medical and nursing

asthma. Provider(s): 1 Asthma Nurse staff

Exclusions: Unable or unwilling to complete Format: Individual

follow up questionnaires; underlying COPDStructure: Minimum of 2 sessions, average 30 mins duratioliyeled on
previous participation in an educationatonsecutive days, plus one prior to discharge wipassible with total
programme from a hospital-based asthnthuration of intervention being 2+ days, dependenieagth of admission
nurse. Timing: Initial assessment within 48 hours of admission

Rationale for targetting: Inadequate self- Delivery methods/tools*:L, D, S, W (Total 4)

management contributes to mortality andsthma contentt: 11 topics related to asthma in general, management
morbidity. Written management plans are medication, triggers

postive step but their usefulness is dependédther content: Other psychological issues (fears & anxietiesteelao
upon identifying and targetting thoséhome management), social or family issues (relatimgolved at patient’s
asthmatics most at risk. request), other (influence of lifestyle activitieg. leisure & occupation)
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Study Country & Targetting of severe/difficult asthma and Intervention Control group(s)
setting sample selection
Add-ons: None
Nathell Sweden Targetting: Likely Type: Multi-faceted Usual care in which
2005[38] Tertiary care Inclusion criteria: Adults born after 1941 (i.e. Description: Rehabilitation programme comprising education, f-sepatients advised to see
aged <55 years at time of identification) in emanagement, optimization of medications, physicaining, and coping their regular doctor as
compulsory sick leave scheme primarily foskills acquisition usual
manual workers who had been on sick lea&etting: Inpatient
from private sector work for more than Z2Provider(s): Physician, Nurse, Physiotherapist, Psychologisgtifan,
weeks in 2 years due to respiratory symptonv®cational Therapist, Lab technician
and in whom a diagnosis of asthma was ma#fermat: Not stated
as per American Thoracic Society criteria vi&tructure: 4 week programme (number, frequency & durationaftacts
interview and clinical examination. not stated) plus follow up by post/email/phonedoe year
Exclusions: None stated. Timing: No specific timing to asthma episode
Rationale for targetting: Major proportion of Delivery methods/tools*:L, D, S, T, W (Total 5)
the costs of asthma attributable to productivitsthma contentt: 6 topics related to asthma in general, management,
losses and societal costs in relation to sickedication, triggers
leave compensation, therefore important ©ther content: Other health-related behaviour (weight reduction o
reduce sick leave for asthma. maintenance), Other psychological issues (copirth asthma, treatment
and consequences)
Add-ons: Medical care (optimisation of drug therapy), Exsec(personal
physical training programme)
Osman et UK Targetting: Likely Type: Self-management Usual care comprising
al Secondary Inclusion criteria: Patients aged 14-60 year®escription: Self-management education programme standard care by more
2002[39] care with a confirmed diagnosis and hospitalise8etting: Inpatient than 40 general medical
with acute asthma. Provider(s): 1 Respiratory Nurse and respiratory
Exclusions: None stated. Format: Individual physicians, usually
Rationale for targetting: After acute asthma Structure: 2 x 30 min sessions (frequency and total interventlaration including follow up in
admissions there is a high rate of readmissioot stated) an outpatient clinic at
with 1 in 5 patients being re-admitted. Timing: Following admission discretion of physician
Delivery methods/tools*:D, S, W (Total 3) as per British Thoracic
Asthma contentt: 11 topics related to asthma in general, managemeuciety guidelines and
medication, triggers local practice. Could
Other content: None stated include education or
Add-ons: None use of management
plans.
Put et al Belgium Targetting: Likely Type: Psychosocial Usual care comprising
2003[40] Secondary Inclusion criteria: Adults aged 18-65 yearsDescription: Education and cognitive-behavioural intervention waiting list  control
care with a diagnosis of asthma according t8etting: Outpatient group (no description
American Thoracic Society criteria, andProvider(s): 2 researchers given)

symptoms during the last 6 months (stated thabrmat: Individual
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Study

Country &
setting

Targetting of severe/difficult asthma and Intervention Control group(s)
sample selection

those reporting symptomology and impairmer8tructure: 6 x 1-hour sessions (frequency and total intereentiuration
despite adequate medical treatment targettedt stated)

but unclear from criteria how this was done). Timing: No specific timing to asthma episode

Exclusions: Occupational asthma, nicotineDelivery methods/tools*:D, S, FT, W (Total 4)

drug or alcohol abuse, brittle asthma, previodssthma contentt: 5 topics related to asthma in general, management,
participation in an educational or other asthnmaedication, triggers.

programme. Other content: Attitudes/beliefs (negative and irrational illnessd
Rationale for targetting: Patients reporting medication perceptions and beliefs), Other psydiod issues (problem
symptomology and impairment despitareas as indicated e.g. anxiety)

adequate medical treatment represent Aald-ons: None

challenge in clinical practice and cause

frustration to clinicians

Ross et al Canada Targetting: Likely Type: Psychosocial Usual care comprising a
2005[41] Research Inclusion criteria: Women (due to higher Description: Cognitive-behavioural treatment and asthma edwecatwaiting list (delayed
facility rates of panic disorder) aged 18-65 years wigitogramme including self-managmenent treatment) control (no

a physician diagnosis of asthma who had be8etting: Not stated description given)

referred to a pulmonary specialist or attendd®rovider(s): 2 nurse clinicians (one trained in asthma, ongsichiatry)

the ED for an acute asthma episode AND weF®rmat: Small group (<5 people)

identified as having a primary diagnosis obtructure: 12 x 90 min sessions, 8 conducted twice weeklyfareeks, 4

panic disorder (with no, mild or moderateonducted weekly for 4 weeks making 8 week intetie@rin total.

agrophobic avoidance and at least 3 panlétming: No specific timing to asthma episode

attacks in the last 3 weeks) following a DSMPelivery methods/tools*:L, D, S, FT, W (Total 5)

IV structured diagnotic interview and experAsthma contentt: 10 topics related to asthma in general, management

discussion. medication, triggers

Exclusions: Recent change in psychotrophi©ther content: Attitudes/beliefs (addressing faulty cognitive egpals

medication or dose, other medical conditiooontributing to anxiety and panic), other psychatal issues (general

contraindicating participation (e.g.information on anxiety & panic, training in slowagphragmatic breathing to

emphysema, organic brain syndrome), bipolaeduce symptoms triggering panic attacks, addrgs$ear of bodily

disorder, schizophrenia, obsessive-compulsigensations associated with anxiety and panic)

disorder, alcohol or drug dependence. Add-ons: None

Rationale for targetting: Higher than normal

rates of panic disorder in asthma patients.

Combination of panic and asthma attacks leads

to mental, emotional and physical anguish,

increased health service use and increased

asthma morbidity and mortality.
Smith et UK Targetting: Definite Type: Multi-faceted Usual care comprising
al Secondary Inclusion criteria: Adults (attending adult Description: Psycho-educational programme comprising educasetf; routine asthma care
2005[42] care clinic) with a confirmed diagnosis and severmanagement, psychological supervision and refarnalre indicated provided by primary
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Study Country & Targetting of severe/difficult asthma and Intervention Control group(s)
setting sample selection
asthma indicated by British Thoracic Societ§etting: Home and secondary health
Step 4 or 5 treatment AND/OR one or morBrovider(s): 1 Respiratory Nurse Specialist with supervisianfra Health services according to
previous hospitalisations for asthma, who hdesychologist & GP Liaison Psychiatrist local arrangements,
failed to attend 2 or more routine asthma cliniormat: Individual generally comprising

appointments in close succession AND/OBtructure: 4 visits of around 1-hour provided fortnightly f2months with scheduled reviews at
were judged to be poorly adherent with othgrhone calls between visits followed by monthly pharalls for 4 months hospital and/or general

aspects of recommended management (etlgereafter, making 6 month intervention in total practice-based asthma
poorly compliant with medication, notTiming: No specific timing to asthma episode clinics every 3-6
monitoring asthma as agreed). Delivery methods/tools*:D, S, P, G, R, FT, T, W (Total 8) months, and use of
Exclusions: None stated. Asthma contentt: 14 topics related to asthma in general, managememergency and
Rationale for targetting: Adverse medication, triggers, clinic attendance inpatient services as
psychosocial  factors, including pootOther content: Smoking, other health-related behaviours, attilladiefs, needed.

adherence, particularly in combination witlother psychological issues, social or family iss@E®nomic issues (topics

severe asthma put patients at high risk ahd issues addressed according to individual needs)

experiencing fatal and near-fatal attacks amktd-ons: Medical treatment (liaison with medical serviceslditional

hospitalisations for asthma. testing and recommendations for adjustment of natidic where
necessary), Exercise (provision of programme asimed| on an individual
basis), Referral (to medical, psychological anda®@ervices as necessary)

Yoon et Australia Targetting: Likely Type: Self-management Usual care comprising
al Secondary Inclusion criteria: Patients aged 16-65 year®escription: Education programme including self-management waiting list control with
1993[43] care with a diagnosis confirmed by history andetting: Outpatient 88% of all patients
reversibility of airflow obstruction who wereProvider(s): Not stated receiving specialist
hospitalised with a severe exacerbation, able Format: Medium group (5-15) follow up care and most
attend the education centre and literate Btructure: 1 x 2.5-3 hour session receiving some
English Timing: Following hospital admission, no details on exauoirig education including
Exclusions: Signs of irreversible airwaysDelivery methods/tools*:L, D, S, W, V (Total 5) instruction in
obstruction e.g. due to smoking; significanAsthma contentt: 11 topics related to asthma in general, managemenédication by clinical
concurrent disease. medication, triggers pharmacist before
Rationale for targetting: No explicit Other content: Social or family issues (encouraged to involveuses or discharge, instruction in
discussion of at-risk status. other key people) use of peak flow meter
Add-ons: None and chart for recording

*Delivery methods/tools: L = Lecture/didactic teaching, D = Discussion, Skills training, P = Problem-solving, G = Goalis®j, R = Role play, FT = Formal therapeutic
techniques (e.g. cognitive-behavioural therapyg, Telephone, W = Written information, V = Video,/AAudio.

tAsthma-specific topics assessedisthma general (e.g. causes, pathophysiologyhmatmanagement (symptom recognition, self-manageprarciples, attack management,
symptom monitoring, peak expiratory flow meter usefitoring, action plan); Medications (general,dlgr use, compliance, side effects); Triggers (ggneavoidance); clinic
attendance.
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Table 2 Methodological quality characteristics, fdbw ups reported, outcomes assessed and summarydings in individual studies

Study Design Methodological details & quality assessment Follow-upst Outcomes assessedt and summary findings
Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Blixen etRCT A) Not stated D) Yes G) 28 O) Yes ST (3 mths) Ad, A&E: comments on norig. ST and MT effect
al B) No E) No H) Yes P) No MT (6 mths) but no data presented
2001[27] C) N/A F) Yes -6 mthsl) Yes Q) Yes Sym: not reported

pre-specified J) 70%

K) No

L) Yes - minor differences

HS: SMDs (0.11, -0.74 to 0.97; 0.100.99 to 1.19
calculated from mean overall asthisecific quality o
life scores suggest naig. ST and MT effects (p=0.

M) 43% p=0.86 respective)y no data presented from gene
N) No scale
Psy: SMDs (-0.01, -0.86 to 0.85; 0.24).87 to 1.32
calculated from mean depression scores suggest non-
sig. ST and MT effects (p=0.99, p=0.69 respectively
SA: comments on non-siggT and MT effects but r
data presented
SM: comments on non-sigsT and MT effects acro:
variety of areas related to adherence, use ofraplan,
monitoring, attendance but no data presented
Brewin & CPOS Concurrent compariscD) Yes G) 45 0O) No ST (3-5 mths) Sym: comments on nogig. effects on scores fra
Hughes group selected frolE) No H) Yes P) No composite symptom measure presented in various
1995[28] patients admitted tF) Yes - onel) No Q) No (no p values reported)
other  hospitals iionly J) 100% TL: nonsig. effects on % having time off (no p va
district K) N/A reported)
L) No Kn: perceived knowledge scores sig. higher in coi
M) 70% (p<0.000001) and actual knowledge scores sig. h
N) No in intervention group (p=0.000029)
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings
Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Castro e RCT  A) Not stated D) No G) 96 0O) Yes MT (6 mths) Ad: sig. LT effects on total nungios (p=0.04) an
al B) Yes E) Yes -H) Yes P) Yes LT (12 mths) hospital days due to asthma (p=0.04), overall nug
2003[29] C) Sealed envelopes admissions prel) No Q) Yes (p=0.04) and hospital days from any cause (p=0
specified J) 100% and on multiple readmissions (p=0.03)
F) Yes -12 mthsK) N/A A&E: non-sig. LT effects on total numbers (p=0.52)
pre-specified L) Yes - minor differences HS: SMD (0.07, -0.41 to 0.55) calculated rinomear
M) 69% overall asthmapecific quality of life scores sugge
N) No non-sig. MT effects (p=0.77); also reports reig- MT
effects on mean subscale scores (all p>0.49)
SA: nonsig. LT effects on total numbers of healthc
provider visits (p=0.82)
Ford et aRCT  A) Not stated D) Yes G) 163 O) Yes ST (4 mths) Ad, OU, SA, Ex: Not reported for subgroup of interest
1997[30] B) No E) Yes —A&E H) Yes P) Yes MT (8 mths) A&E: sig. LT effects on monthly average attendanc
C) N/A visits pre-1) Yes Q) Yes LT (12 mths) total sample (p<0.0005) with no differential effacthe
specified J) 42% ethnic minority (p=0.6) subgroup of interest, bffeets
F) Yes - 12K) Yes - similar primarily seen during initial 4 months (p£f03) rathe
mths in results L) Yes - similar than last 4 months (p=0.42)
M) 100% HS: sig. LT effects on monthly average number
N) No limited activity days in total sample (p=0.04) witio

differential effect in the ethnic minority (p=0.4
subgroup of interest, but effects primarily seeimitial
4 months (p=0.03) rather than last 4 months (p30.65
Kn, Bel: effects on overall sample not formally asse:
but reported that no differential effects by rapeQ.51
for interaction)
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings

Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Garrett e RCT  A) Not stated D) Yes G) 500 0O) Yes MT (9 mths) Ad: RR (0.79, 0.45 to 1.39, p=0.42) calculated fror
al B) No E) No H) Yes P) Yes -for of total sample admitted suggests rmsig- effects
1994[31] C) N/A F) Yes - onel) Yes some favouring intervention
only J) 51% outcomes AE: RR (1.03, 0.80 to 1.32, p=0.83), calculated fitar
K) Yes - nonparticipantsQ) No of total sample attending suggests non-sig. effects
younger, admission rat Sym: sig. effects on % total sample waking at ni
similar (p=0.02), coughing (p=0.05 and experiencin
L) Yes - similar breathlessness (p=0.05); comments on sign-effects
M) >90% on other symptom measures but no data reported
N) Yes — similar HS: comments on non-sig. effects but no data reported

OU: RR (0.78, 0.53 to 1.14) calculated from % ad
attending for urgent GP care suggests sign-effects
favouring intervention

Psy: nonsig. effects on % adults with anxiety/panic
time of attack (p=0.25)

Med: sig. effects on use of preventive medicatior
adults (p<0.0005) but data on this and other aspef
medication use not reported

SA: comments on non-sig. effects but no data reported
RF: nonsig. effects on % total sample in differ
categories of peak flow variability (p=0.08)

Sev sig. effects on % total sample reporting perag
improvement in severity (p=0.0005)

TL: nonsig. effects on % total sample with days ab
(p=0.3)

SM: sig. effects on % adults with an action
(p<0.01), having and using peak flow meter corg
(p<0.005) and adequately managing slow (p<0.008
fast-onset (p<0.01) attacks; non-sidfeets on inhale
technique (p>0.01); comments on m&ig- effects ol
smoking and adherence but no data reported

SS sig. effects on % adults having someone to
with an asthma attacks (p<0.05)
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings
Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
George eRCT A) Random numbeD) No G) 77 0O) Yes ST (1 mth)  Ad: sig. MT effects on total number (p=0.04) but non-
al table E) No H) Yes P) Yes -f or MT (6 mths) sig. effects on mean length of stay (p=0.12)
1999[32] B) No F) Yes - onel)No some A&E: sig. MT effects on total number (p=0.04)
C) N/A only for mainJ) 88% outcomes SA: sig. ST effects on attendance at outpa
outcomes K) No Q) No appointments (p=0.01)
L) Yes - similar
M) 65%
N) No
Groen & CROS Retrospective D) No G) 162 O) Yes LT (1+ yr) D: sig. effect on number dead (p=0.0004) but sig.
Pelser identification of group:E) Yes -severityH) Yes P) N/A when adjusted for age (p=0.14)
1960[33] receiving differen only 1) No Q) Yes Sev: sig. effect on number improved (p=0.00C
treatments at sanF) Yes - onelJ) 100% maintained after adjustment for age (p=0.00005)
centre only K) N/A

L) Yes - age difference

adjusted for

M) 91%
N) No
Kelso elCPOS Control group meetin D) No G) 52 0O) No LT (12 mths) Ad: non-sig. efects on average number of admissi
al same criteria  anE) No H) Yes P) No - but (p=0.37)
1995[34] treated at same timF) Yes - onel) No actually done A&E: sig. effects on average number of attenda
retrospectively only J) Not stated Q) Yes (p<0.01)
identified from othe K) No Med, SM, Kn: reported for intervention group only
hospitals in are L) Yes - differences in ag
serving similal & adult-onset  asthm
population (low- adjusted for
income, African- M) Not stated
Americans) N) No
Kelso elCPOS Control grour D) No G) 39 0O) Yes LT (1 yr & 2 Ad: sig. effects on mean number of admissions (p<
al retrospectively E) No H) Yes P) No yrs) at 1 and 2 years)
1996[35] identified via charF) No 1) No Q) Yes A&E: sig. effects on mean number of attendai
review J) Not stated (p<0.05 at 1 and 2 years)
K) No HS, Med, Kn: reported for intervention group only

L) Yes - similar
M) Not stated
N) No

Sym: No outcome data reported
D: 1 in intervention group
ITU: 1inintervention (later died), 2 in control group
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings
Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Mayo etRCT A) Patient recortD) No G) 104 0O) Yes MT (max. 8Ad: sig. effects on number (p<0.004) and days

al number E) Yes -H) Yes P) No - but mths) patient (p<0.02)
1990[36] B) No admissons inl) No actually done Med: reported for intervention group only
C) N/A results J) 100% Q) No D: 1 death in control group
F) Yes - oneK)N/A
only L) Yes - similar
M) 100%
N) No
Morice & RCT  A) Not stated D) No G) 80 O) Yes ST (6 wks) Ad: RR (0.91, 0.44 to 1.90, p=0.80) calculated fi
Wrench B) No E) No H) Yes P) No - but MT (6 mths) number of patients admitted suggested sign-LT
2001[37] C) N/A F) No 1) No actually don¢LT (18 mths) effects favouring intervention
J) Not stated for Some A&E: RR (5.00, 0.25 to 100.97, p=0.29) calcule
K) No outcomes from number of patients attending suggests signiT
L) Yes - minor differences Q) No effects favouring control
M) 75% OU: RR (0.93, 0.50 to 1.72) calculated from numbe
N) No patients having urgent GP visits/call-outs suggeets
sig. MT effects favouring intervention
Med: sig. MT effects on betagonist use (p<0.0:
(selective reporting)
SM: sig. ST and MT effects on % with writt
management plan (p<0.001, p<0.001), sig. ST effet
use of peak flow meter (p<0.005) and knowledgt
peak flow (p<0.01), sig. MT effects on % perform
various appropriate actions (p<0.01) (but datahmse
not formally reported)
Nathell RCT A) Computerised list D) No G) 197 0O) Yes LT (1, 2 & 3 TL: nonsig. effects on overall median sick leave ¢
2005[38] B) Yes E) Yes - sick H) Yes P) Yes yrs) at 1 (p=0.47), 2 (p=0.18) and 3 years (p=0.12), by
C) Conducted bleave pre 1) No Q) Yes effects at 3 years on subgroup with previous pligs
independent research specified J) 83% diagnosis of asthma and non-smokers (both p=0.02)

F) No K) Yes - similar Med: sig. effets on % using of inhaled steroids &
L) Yes - similar (p=0.03) but not 2 (p=0.13) or 3 years (p=0.88)
M) 89% SM: nonsig. effects on % smoking at 1 (p=0.45)
N) No (p=0.87) or 3 years (p=0.88)
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings
Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Osman eRCT A) Random numbeD) Yes G) 280 0O) Yes ST (1 mth)  Ad: RRs calculated from number of patients adsuitt
al table E) Yes -H) Yes P) No LT (12 mths) suggests nosig. ST effect favouring intervention (0.:
2002[39] B) Yes admissions prel) Yes Q) Yes 0.03 to 2.41, p=0.24), sig. LT effect favouri
C) Serially numbere specified J) 60% intervention (0.62, 0.39 to 0.99, p=0.04) which +sig
envelopes F) Yes - 12K)No when analysis confined to subgroup with previ
mths pre-L) Yes - differences ir admissions (0.88, 0.54 to 1.44, p=0.62)
specified gender adjusted for Sym: sig. ST effects on % experiencing day and night-
M) 95% time symptoms (both p=0.01), naig. effects on ¢
N) No experiencing restrictions to activity (p=0.12), gn-
sig. effects when analysis confined to subgrouph
previous admissions (p=0.70, 0.33, 0.17 respeglivel
Sat: sig. ST effects on % in total sample and subg
with previous admissions satisfied with care (p€Q)0
Put et aRCT A) Drawing envelope D) Yes G) 25 0O) Yes ST (1. post Sym: sig. effects on mean obstruction (p=0.04), fati
2003[40] B) Yes E) No H) No P) No treatment (p=0.001) and irritation (p=0.03) but not dyspnc
C) Sealed, norF)No 1) No Q) Yes (actual hyperventilation or anxiety subscale scores (pesfor
transparent envelopes J) 51% timepoint notlatter not reported)
K) No stated) folRF: sig. effects on mean day (p=0.03) and niiyne

L) Yes —controls prescribe

more anticholinergic:
otherwise similar

M) 39%

N) No

intervention & (p=0.04) peak flow rates

3 mths forHS: SMD (1.18, 0.28 to 2.08) calculated from m
control. 2. Zoverall asthmaspecific quality of life scores sugge
mths forsig. effect (p=0.01); also reports sig. effects rnean

intervention & activity limitation (p<0.0001), symptom (p<0.0004nd
6 mths foremotion (p=0.003) (p<0.0001), but nohveonmeni
control) subscale scores (p value not reported)
Psy: SMD (-1.23, -2.14 t00.32) calculated from me:
negative emotionality scores suggests sig. e
(p=0.008)
SM: sig. effects on mean adherence scores (p=0.002)

SE, Bel, Kn: sig. effects on mean selffieacy
(p=0.008), attitude (p<0.0001) and knowlei
(p<0.0001) subscale scores of asthspeeific

guestionnaire
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Study Design

Methodological details & guality assessment

Follow-upst

Outcomes assessed} and summary findings

Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Ross et sRCT  A) Not stated D) No G) 34 0O) Yes ST (8 wks). Psy: SMD (-0.52, 1.36 to 0.32) calculated from me
2005[41] B) No E) No H) Yes P) No MT (6 mthsdepressive symptoms scores suggests sigpneffect
C) N/A F) No 1) No Q) Yes for favouring intervention g=0.23); also reports sig. ¢
J) 71% intervention effects on total number of panic attacks (p=0.@8ar
K) Yes - similar only) total scores on scales assessing intensity of gr
L) Yes —intervention grouj symptoms (p<0.01) and fear of anxiegtated bodily
more severe asthm sensations (p<0.01) which remained apparent

otherwise similar
M) 74%
N) Yes — similar

months, but nomsig. ST effects on mean scores
agrophobic avoidance (p=0.2)

RF: sig. ST effects on mean morning peak flow
(p<0.05) but norsig. effects on peak flow variabili
(p=0.14)

Sym: SMD (-0.19, 1.07 to 0.69) calculated from me
days with symptoms suggests ngig- ST effec

favouring intervention (p=0.68).

HS: SMD (0.67, ©.18 to 1.53) calculated from me
overall asthmapecific quality of life scores sugge
non-sig. ST effect favouring intervention (p=0.12).
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings

Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Smith elRCT  A) Computer gnerate(D) No G) 92 0O) Yes ST (2 mths) Ad: RRs calculated from number of patients admi
al list E) Yes -H) Yes P) Yes MT (6 mths) suggests non-sig. MT (1.55, 0.72 to 3.32, p=02])
2005[42] B) No symptoms prel) Yes Q) Yes LT (12 mths) LT effects (1.26, 0.67 to 2.37, p=0.48) favouring colr
C) N/A specified J) 51% (additional data provided by authors)
F) Yes —6 mthsK) Yes - nonparticipants A&E: RRs calculated from number of patie
pre-specified more likely male and not attending suggests non-sig. MIL.59, 0.64 to 3.9t
attenders at clinic p=0.32) and LTeffects (1.16, 0.65 to 2.15, p=0.¢
L) Yes - differences ir favouring control (additional data provided by anrs)
gender & education adjust Med: sig. ST effects on betaganist use (p=0.04), n
for maintained in MT (p=0.2)
M) 83% Sym: SMD calculated from mean scores on compc
N) Yes — similar symptom scale suggest neit. ST effects favourin

intervention (-0.22, -0.65 to 0.21, p=0.31) and-s@n
MT (0.06, -0.36 to 0.49, p=0.77) and LT effect8.(4,
-0.46 to 0.39, p=0.87).

HS: sig. ST (p=0.01), MT (p=0.01) and LT effe:
(p=0.03) on mean asthnspecific quality of life score
seen only from fully adjusted analyses, otherwisa-n
sig. effects (all p>0.56); nosig. ST (p=0.78, p=0.6C
MT (p=0.67, p=0.94) and LT effects (p=0.80, p=0.
respectively on mean physical function and me
health subscale scores from generic questionnaire
Psy: SMDs (0.10, -0.33 to 0.53; 0.27).16 to 0.70
0.02, 9.41 to 0.44) calculated from mean depres
scores suggest non-sig. ST, MT andefflects (p=0.6€
p=0.22; p=0.94 respectively); also repoms cleai
effects on mean anxiety or general psycholog
morbidity scores, formal analyses not undertaken
SM : no clear ST, MT or LT effects on mean adhere
smres, % smoking or identifying additional trigge
formal analyses not undertaken

SE: no clear ST, MT or LT effects on mean percei
control of asthma scores, formal analyses
undertaken
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Study Design Methodological details & guality assessment Follow-upst Outcomes assessed} and summary findings
Randomisation/ Outcome Sample & Analysis & (including relative risks (RR) and standardiseaame
selection of controls* assessment* attrition* reporting* differences (SMD), 95% confidence intervals where
able to be calculated)
Yoon etRCT A) Not stated D) Yes G) 76 0O) Yes ST (5 mths) Ad: RR (0.15, 0.02 to 1.17, p=0.07) calculatedm
al B) No E) No H) Yes P) No MT (10 mths) number of patients admitted suggests smp- MT
1993[43] C) N/A F) Yes - 101)No Q) Yes effect favouring intervention
months ird) 41% A&E: RR (0.45, 0.13 to 1.62, p=0.22) calculated fi
results K) Yes - women, nor number of patients admitted suggests smnp- MT
smokers, those wit effects favouring intervention
physician more likely ti RF: sig. effects on prevention of declines in mean FEV
participate and FVC in ST (p=0.01, p<0.05 respectively) but
L) Yes - similar MT (no p values reported); comments on little effec
M) 74% mean peak flow variability (no p values reported)
N) No Sev: nonsig. MT effects on mean perceived seve

scores (p=0.85)

Sym: SMD (-0.10, .62 to 0.42, p=0.71) calculat
from mean scores on composite symptom scale su
non-sig. MTeffects favouring intervention

TL: nonsig. MT effects on % absent for >2 weeks
value not reported)

Psy: SMD (0.01, -0.51 to 0.53) calculated from ane
scores for psychosocial disturbance due to as
suggests non-sig. MT effects (p=0.97)

SM: sig. MT effects on mean scores for use of an a
plan (p<0.001) and differentiation of mild from se&
attacks (p=0.005)

Kn: sig. MT effects on mean scorfes knowledge o
asthma (p<0.07) and medications (p<0.05)

Bel: sig. MT effects on mean scores for appropi
health beliefs (p<0.001)

*Methodological details and quality criteria assessd: A) Randomisation method, B) Concealed allocati@®)?Concealment method, D) Blinded outcome asseg8nt&nSingle primary outcome specified/reported? F)
Single primary endpoint specified? G) Total sangite, H) Clear selection criteria?, [) Power cadtioh?, J) Participation rate, K) Comparabilitynain-participants checked?, L) Baseline comparghifitgroups checked?,
M) Minimum follow-up, N) Comparability of withdravia checked? O) Provided details of analysis? Ptiiee ITT analysis? Q) Adequate outcome reportimgmerator and denominator for binary outcomestpestimates
plus measures of variability for continuous data)?
tFollow-up: This was standardised, as far as possible, togeprdollow up from the start of the interventianbaseline assessment (assumed to be close tdgetitktaken as the average duration or mid-poimt inge
where length of follow up varied across individpatients within studies, and was categorised ihtotserm (ST) = 0 to <6 months; medium-term (MT§ o <12 months; and long-term (LT) = 12+ months

fOutcome categories:Ad = hospital admissions/re-admissions, A&E = A&B/ attendances, OU = Other unscheduled healthdterdances, SA = scheduled healthcare attendahtesh,= medication use, Ex =
exacerbations, TL = time lost from work, Sym = syamps/asthma control, Sev = severity, RF = respiyafianction, HS = health status/quality of life,yPs psychological morbidity, SM = self-managemeahéviour, SE =
self-efficacy/perceived control, Bel = beliefs/attles, Kn = knowledge, SS = social support
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Table 3 Numbers of studies assessing and reportirglequate data for different categories of outcomeand syntheses of findings from these in
short- (ST), medium- (MT) and long-term (LT) (where O = non-significant effects; + = significant effds of psycho-educational intervention

compared to usual care)

Type of outcome Number of Number of studies  Number of and findings from Number of and Summary findings, including pooled estimates
studies not reporting studies reporting adequate  findings from RCTs  (RR/SMD, 95% confidence intervals) from meta-
reporting comparative comparative numerical reporting data analyses and any subgroup and sensitivity
assessment of numerical data for outcome data from which suitable for analyses where able to be undertaken
outcome outcome meaningful summary statistics  inclusion in meta-
for meta-analysis could not be analyses
calculated
COSs RCTs COSs RCTs COSs RCTs RCTs
Admission/re- 2 10 0 2[27,30] 2 3 5 ST: Only one study examining effects.
admission ST: MT: 5 individual studies show conflicting findings,
0[39] pooled estimate across 3 studies (RR=0.83, 0.35 to
MT: MT: 1.94) suggests a small and non-sig. effect (p=0.67)
+,H32,36] 0,0,4J31,42,43] LT: 6 individual studies show conflicting findings
LT: LT: LT: with only clearly sig. effects from an RCT confined
0,+[34,35] +[29] 0,0,437,42,39] to single study of a multi-faceted intervention.

Pooled estimate across 3 studies (RR=0.85, 0.55 to
1.32,) suggests a small and non-sig. effect (p30.47
which eliminated when data from a higher risk
subgroup in one study were used in analysis
(RR=0.99, 0.70 to 1.39, p=0.94).

Overall (min. follow up = 6 months): 10 individual
studies show conflicting findings. Pooled estimate
across 5 studies (RR=0.79, 0.55 to 1.14) suggests a
small and non-sig. effect (p=0.21) (Figure 2).
However this was of borderline significance when a
fixed effects model (RR=0.75, 0.56 to 0.99, p=0.04)
or odds-ratio statistic was used (OR=0.70, 0.49 to
0.99, p=0.04). Pooled estimate (RR=0.70, 0.50 to
0.97) from subgroup analysis in which 4 studieswit
likely targetting were considered separately from
only study with definite targetting showed sig.eeff
(p=0.03). Subgroup analysis of higher risk patiémts
one individual study and this sensitivity analysis
suggest that any positive effects on admissions in
those with severe asthma may not extend to patients
with multiple risk factors.
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Type of outcome Number of Number of studies  Number of and findings from Number of and Summary findings, including pooled estimates
studies not reporting studies reporting adequate  findings from RCTs  (RR/SMD, 95% confidence intervals) from meta-
reporting comparative comparative numerical reporting data analyses and any subgroup and sensitivity
assessment of numerical data for outcome data from which suitable for analyses where able to be undertaken
outcome outcome meaningful summary statistics  inclusion in meta-
for meta-analysis could not be analyses
calculated
COSs RCTs COSs RCTs COSs RCTs RCTs
A&E/ED 2 8 0 1[27] 2 3 4 ST: No data.
attendance MT: MT: MT: Data from 4 individual studies and pooled
+[32] 0,0,4J31,42,43] estimate across 3 studies (RR=1.03, CI=0.69-1.51,
LT: LT: LT: p=0.9) suggest a lack of positive effects.
+,H34,35] 0,429,30] 0,037,42] LT: 6 individual studies show conflicting findings,
pooled estimate across 2 studies (RR=1.22, 0.69 to
2.15) suggests a small and non-sig. effect (p=0.50)
favouring usual care.
Overall (min. follow up = 6 months): 9 individual
studies show conflicting findings, pooled estimate
across 4 studies (RR=1.03, 0.82 to 1.29) suggests n
overall effect (p=0.8) which was not greatly altkre
by using a fixed effects method, odds-ratio statist
or a subgroup analysis in the 3 studies with likely
targetting.
Symptoms/asthma 2 7 1[35]] 1[27] 1 3 3 ST: 5 individual studies show conflicting findings.
control ST: ST: ST: Pooled estimate across 2 studies reporting congoosit
0[28] +,+ (0 for higher 0,041,42] symptom scores (SMD=-0.22, -0.60 to 0.17) suggests
risk a small and non-sig. effect (p=0.27).
subgroup[40,39] MT: 3 individual studies show conflicting findings.
MT: MT: Pooled estimate across 2 studies reporting congosit
+[31] 0,042,43] symptom scores (SMD=0.00, -0.33 to 0.33) suggests
LT: no overall effect (p=0.99).
0[42] LT: Only one study examining effects.

Overall (min. follow up = 1 month): 7 individual
studies show conflicting findings. Pooled estimate
across 3 studies reporting composite symptom scores
(SMD=-0.08, -0.39 to 0.23) suggests a small and
non-sig. effect (p=0.63) which not altered by usa o
fixed effects model. Subgroup analysis of highsk ri
patients in one individual study suggests that any
positive effects on symptoms in those with severe
asthma may not extend to patients at higher risk.
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Type of outcome Number of Number of studies  Number of and findings from Number of and Summary findings, including pooled estimates
studies not reporting studies reporting adequate  findings from RCTs  (RR/SMD, 95% confidence intervals) from meta-
reporting comparative comparative numerical reporting data analyses and any subgroup and sensitivity
assessment of numerical data for outcome data from which suitable for analyses where able to be undertaken
outcome outcome meaningful summary statistics  inclusion in meta-
for meta-analysis could not be analyses
calculated
COSs RCTs COSs RCTs COSs RCTs RCTs
Health 1 7 1[35] 1[31] 0 2 4 ST: 4 individual studies mainly show a lack of
status/quality  of ST: ST: positive effects, pooled estimate across 3 studies
life 0[42] 0,0,+[27,41,40] reporting overall scores on asthma-specific quaifty
MT: MT: life scale (SMD=0.64, 0.05 to 1.24,) suggests a sig
0[42] 0,0[27,29] effect (p=0.03).
LT: MT: 3 individual studies show a lack of positive
0,H42,30] effects, pooled estimate across 2 studies reporting
overall scores on asthma-specific quality of lidale
(SMD=0.08, -0.37 to 0.52) suggests a small and non-
sig. effect (p=0.74).
LT: 2 individual studies show conflicting findings.
Overall (min. follow up = 8 wks): 6 individual
studies show mainly non-sig. effects, with clear
positive effects seen only in studies of 2 psych@do
interventions in short-term. Pooled estimate acrbss
studies reporting overall scores on asthma-specific
quality of life scale (SMD=0.45, -0.07 to 0.98)
suggests a small and non-sig. effect (p=0.09) (€igu
3), which was of borderline sig. when a fixed efec
model was used (SMD=0.36, 0.00 to 0.72, p=0.05).
When studies were divided into subgroups according
to their degree of targetting, sig. pooled effextoss
the 2 with likely targetting (SMD=0.91, 0.29 to 3,5
p=0.004) did not extend to the 2 with definite
targetting (SMD=0.08, -0.37 to 0.52, p=0.74).
Psychological 0 6 0 0 0 1 5 ST: 4 individual studies show conflicting findings,
morbidity ST: pooled estimate across 4 studies reporting scdres o
0,0,+,427,42,40,41] negative mood (SMD=-0.34, -0.92 to 0.24) suggests
MT: MT: a small and non-sig. effect (p=0.25).
0[31] 0,0,427,42,43] MT: 4 individual studies mainly suggest a lack of
LT: positive effects, pooled estimate across 3 studies
0[42] reporting scores of negative mood (SMD=0.17, -0.15

to 0.49) suggests a small and non-sig. effect @30.
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Type of outcome Number of Number of studies  Number of and findings from Number of and Summary findings, including pooled estimates

studies not reporting studies reporting adequate  findings from RCTs  (RR/SMD, 95% confidence intervals) from meta-
reporting comparative comparative numerical reporting data analyses and any subgroup and sensitivity
assessment of numerical data for outcome data from which suitable for analyses where able to be undertaken
outcome outcome meaningful summary statistics  inclusion in meta-
for meta-analysis could not be analyses
calculated
COSs RCTs COSs RCTs COSs RCTs RCTs

favouring usual care.

LT: Only one study examining effects.

Overall (min. follow-up = 8 wks): 6 individual
studies mainly suggest a lack of positive effedith w
clear effects primarily confined to studies of
psychosocial interventions in the short-term. Pdole
estimate across 5 studies reporting scores foowsri
negative mood states (SMD=-0.23, -0.66 to 0.19)
suggests a small and non-sig. effect (p=0.28) (€igu
4), which not greatly altered by use of a fixeceefts
model. When studies were divided into subgroups
according to their degree of targetting, small toor-

sig. pooled effects across the 2 with likely tatiget
(SMD=-0.51, -1.23 to 0.22, p=0.17) did not exteod t
the 2 with definite targetting (SMD=0.04, -0.36 to

0.44, p=0.83).
Self-management 1 7 1[34] 1[27] 0 6 N/A Overall (min. follow up = 3 mths): 6 individual
behaviour ST: No summary studies showed mainly positive ST and MT effects
+,+,437,40,42] statistics calculated with respect to various aspects of self-management
MT: as different aspects including use of action plans, use of peak flow
0,+,+,442,31,37 assessed and reportedaneters, recognition and management of attacks.
,43] in different ways  However, 2 studies suggest these may not be
LT: maintained in the longer-term and several thatcesfe
0,038,42] may not extend to other aspects of self-management
(e.g. smoking).
Medication use 2 5 2[34][35] 2[31] 0 3 N/A Overall (min. follow up = 6 mths): 3 individual
[36] ST: No summary studies showed mainly positive effects, 2 with
+[42] statistics calculated respect to reductions in beta-agonist use and B wit
MT: as different aspects respect to proportions using preventive medication,
0,+ assessed and reportedlthough in one effects were confined to the short-
[42,37] in different ways  term.
LT:
0,+
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self-

Type of outcome Number of Number of studies  Number of and findings from Number of and Summary findings, including pooled estimates
studies not reporting studies reporting adequate  findings from RCTs  (RR/SMD, 95% confidence intervals) from meta-

reporting comparative comparative numerical reporting data analyses and any subgroup and sensitivity
assessment of numerical data for outcome data from which suitable for analyses where able to be undertaken

outcome outcome meaningful summary statistics  inclusion in meta-

for meta-analysis could not be analyses
calculated
COSs RCTs COSs RCTs COSs RCTs RCTs
[42,38]

Knowledge 3 4 2[34][35] 1[30] 1 2 N/A Overall (min. follow up = 3 mths): 3 individual
ST: ST: No summary studies, 2 of self-management and 1 of a
+[28] +[40] statistics calculated psychosocial intervention, all showed positive etife

MT: as different aspects on various combined measures of knowledge in
+[43] assessed and reportedelation to asthma, medications and
in different ways ~ management.

Scheduled health 0 5 0 3[27,30, 0 1 N/A Overall (min. follow up = 1 mth): 2 individual

care attendances 31] ST: No summary studies showed conflicting findings, with clear

+[32] statistics calculated positive effects seen only in the short-term foliogv
LT: as both reported in a multi-faceted intervention.
0[29] different ways
Respiratory 0 4 0 0 0 4 N/A Overall (min. follow up = 8 wks): 3 individual
function ST: No summary studies showed mainly positive ST effects, 2 of
+,+,+ statistics calculated psychosocial interventions with respect to peakflo
[40,41,43] as different aspects rates, and 1 of a self-management intervention with
MT: assessed and reportedespect to FEY and FVC, but data from 2 studies
0,031,43] in different ways  suggest these may not be maintained in the medium-
term.

Time lost from 1 3 0 0 1 3 N/A Overall (min. follow up = 3 mths): 4 individual

work ST: No summary studies showed non-sig. effects, except when long-
0[28] statistics calculated term analysis in one study was confined to a lower

MT: as all reported in  risk group of non-smokers.
0,031,43] different ways
LT:
0 (+ in lower
risk
subgroup)[38]
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Figure 2 Forest plot showing meta-analysis, dividedy asthma subgroups (likely and definite targettiig), of relative risks ratios (RR)

calculated from proportions of adults admitted forasthma at latest follow up reported by studies

Figure 2

Study Intervention Cantral RF (random) Wieight RR (random)

ar sub-categary T T 95% Cl Y 95% Cl

01 Likely targetting

“oon et al 1993 14537 7439 1 3.06 0.15 [0.0Z, 1.17]
Garrett et al 1994 207251 25 /249 —— 2E. B2 o.79 [O.45, 1.39]
Morice et al 2001 10,40 11540 —a— 17591 0.%1 [0.44, 1.20]
Ozman et al 2002 22,7131 3ES140 —— 31.34 0o.g2 [0.33, 0.929]
Subtatal (95% Ch 459 465 < 7794 0.70 [0.50, 0.97]
Tatal events: 53 (Intervention], 1 (Contral)

Test for heterogeneity: Chi? =315 df =3 (P =037, F=458%

Test for averall effect Z=213 (P =0.03)

02 Definite targetting

Stmith et al 2005 14,22 12541 —r 2208 l.26 [0O.&7, £.37]
Subtotal (95% CN 8 41 - ZZ.06 lL.26 [0.87, 2_.37]
Total events: 14 (Intervention], 12 (Contral)

Test for heterogeneity: not applicakle

Test for averall effect: Z =071 (P =0.42)

Total (95% CI) 497 09 i 100, 00 0.7% [0.85, 1.14]
Total everts: 67 (Intervention), 93 (Contral)

Test for heterogeneity: Chif =591, df =4 (P=021), F=323%

Test for averall effect Z=125(P =021

o1 02 os A 2 5 10
Favours intervertion  Favours control
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Figure 3 Forest plot showing meta-analysis, dividedhy asthma subgroups (likely and definite targettiig), of standardised mean differences

(SMD) calculated from asthma-specific quality of lie scores (where higher scores = better quality dife) at latest follow up reported by

studies
Figure 3
Studdy Intervention Contral EMD (random) Wigight EMD (randorm]
or sub-category il Mean (500 Mean (S0 95% Cl T 95% Cl
01 Likely targetting
Put et al 2003 1z L. oo, 7o) 11 4.90(0.80) —- z1l.4%9 1.18 [0.EF8, EZ.08]
Rozs et al 2005 15 Loo7(1.E0) ] 4 Z2E(1.13) Hi- ZE.98 o.e7 [-0.18, 1_531
Subtotal (95% D 27 Z0 o 4447 0.3l [0.23, 1.53]
Test for heterogeneity: Chi* =064, df =1 (P =042, F=0%
Test for overall effect; £ =2.33 (P = 0.004)
02 Definite targetting
Blixen et al 2001 7 4. 59(1.48) =} 4.43(1.52) I— 1657 o.1o [-0.9259,. 1.19]
Castro et al 2003 33 4 _00(1.30) 33 3.2001.50) = 38.36 .07 [-0.41, 0O_.EE]
Subtotal (95% CI) 40 39 * 5553 0.08 [-0.37, 0.52]
Test for heterogeneity: Chi® =000, df =1 (P = 0.96), F=0%
Test for overall effect: £ =033 (P =0.74)
Total (93% CN &7 ] | 3 100,00 0.45 [-0.07, 0.92]
Test for heterogeneity: Chiz =530, df =3 (P =015, F=434%
Test for overall effect: £ =1 .69 (P =0.03)

-10

-5 1] 3 110

Fawours contral  Favours intervention
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Figure 4 Forest plot showing meta-analysis, dividedhy asthma subgroups (likely and definite targettiig), of standardised mean differences

(SMD) calculated from psychological morbidity score (where higher scores = greater morbidity) at lat& follow up reported by studies

Figure 4
Study Interyention Control SMD (Fandam) Weight SMD (random)
or sub-category M Mean (S0 Mean (S 95% Cl % 95% ¢l
01 Likely targetting
‘Yoo et al 1993 Z8 d_ 004 38) z8 3.98(3.34) : ZE_T7E 0.0l [-0.51, 0O.53]
Put et al 2003 1z 2. 70z, 907 11 o400z 90} —= 14.20 -1l.23 [-2.14, -0.3Z]
Ross et al 2005 15 11.8002.93) 2 la_7ai7.8:) —at 1&.30 -0.52 [-1.36, 0.32]
Subtotal (95% 20 ES 45 4 E7.81 -0.51 [-1.23, 0.E22]
Test for heterogeneity: Chi® = 559, df = 2 (P = 0.06), F = 64 2%
Test for overall effect; £=1.38(P=017)
02 Definite targetting
Blixen et al 2001 7 13_ 1013 20) & le_00(lz_Z0) —— 11.3Z2 O,z [-0.87, 1l.3:21
Smith et al 2005 47 4. 83(4.38) 4z 4. 76(4.18) " 20.87 O.02 [-0.41, 0.44]
Suktotal (95% Ch 49 45 # 4z_19 O.04 [-0.36, 0O.d4]
Test for heterogeneity: ChiZ =012, df =1 (P =073, F=0%
Test for overall effect: £ =021 (P = 0.83)
Total (95% CN 104 5 ] loo. 0o —0.23 [-0.86, 0.13]
Test for heterogeneity: Chi® =757, df =4 (P =0.11), F =47 2%
Test for overall effect: £ =1.08 (P = 0.28)

-0 -5 0 = 10
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