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A B S T R A C T

Background

Asthma is the most common chronic childhood illness and is a leading cause for paediatric admission to hospital. Asthma management
for children results in substantial costs. There is evidence to suggest that hospital admissions could be reduced with eFective education
for parents and children about asthma and its management.

Objectives

To conduct a systematic review of the literature and update the previous review as to whether asthma education leads to improved health
outcomes in children who have attended the emergency room for asthma.

Search methods

We searched the Cochrane Airways Group Trials Register, including the MEDLINE, EMBASE and CINAHL databases, and reference lists of
trials and review articles (last search May 2008).

Selection criteria

We included randomised controlled trials of asthma education for children who had attended the emergency department for asthma, with
or without hospitalisation, within the previous 12 months.

Data collection and analysis

Two authors independently assessed trial quality and extracted data. We contacted study authors for additional information. We pooled
dichotomous data with a fixed-eFect risk ratio. We used a random-eFects risk ratio for sensitivity analysis of heterogenous data.

Main results

A total of 38 studies involving 7843 children were included. Following educational intervention delivered to children, their parents or both,
there was a significantly reduced risk of subsequent emergency department visits (RR 0.73, 95% CI 0.65 to 0.81, N = 3008) and hospital
admissions (RR 0.79, 95% CI 0.69 to 0.92, N = 4019) compared with control. There were also fewer unscheduled doctor visits (RR 0.68, 95%
CI 0.57 to 0.81, N = 1009). Very few data were available for other outcomes (FEV1, PEF, rescue medication use, quality of life or symptoms)
and there was no statistically significant diFerence between education and control.
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Authors' conclusions

Asthma education aimed at children and their carers who present to the emergency department for acute exacerbations can result in
lower risk of future emergency department presentation and hospital admission. There remains uncertainty as to the long-term eFect of
education on other markers of asthma morbidity such as quality of life, symptoms and lung function. It remains unclear as to what type,
duration and intensity of educational packages are the most eFective in reducing acute care utilisation.

P L A I N   L A N G U A G E   S U M M A R Y

What are the e5ects of educational interventions delivered to children and/or their families, who have experienced an emergency
department visit with their asthma within the previous 12 months?

Asthma care for children in our society is common and costly. There is now evidence that educational intervention for children who
have attended the emergency department for asthma lowers the risk of the need for future emergency department visits and hospital
admissions. This review looked at studies which compared usual care for asthma to more intensive educational programmes and the
results showed a statistically significant reduction in the treatment groups needing subsequent emergency department visits or hospital
admissions. We were not able to determine the most eFective type, duration or intensity of education that should be oFered to children
to oFer the best asthma outcomes.
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B A C K G R O U N D

Throughout many western countries, asthma now ranks as the
most common chronic disease of childhood (AIHW 2005). In
children, asthma is a frequent cause of visits to hospital emergency
departments and admissions to hospital. There is epidemiological
evidence to suggest that the prevalence of asthma and hospital
admission rates for asthma in children have increased over the
past two decades (Lukacs 2002). The direct and indirect costs
to the community due to asthma are substantial and the largest
portion of the cost for asthma health care is due to hospitalisations
(Castro 2003; McPherson 2001). Hospital admissions are also a
strong marker of asthma severity, increased risk of readmission
and death (Martin 1995; Mitchell 1994). However, there is evidence
to suggest that many hospital admissions could be prevented if
children and their parents were given and used an individualised
asthma management plan, had greater general knowledge of
asthma, complied with their preventive treatment, commenced
appropriate medication early during an asthma attack and sought
local medical assistance early if their condition was not improving
(Ordonez 1998).

There is a widespread view that education is an essential
component of asthma therapy and should be oFered to all patients
(CMAJ 2005; SIGN 2003). Educational interventions may be of
particular benefit in patients who have a history of emergency
department visits as these patients are likely to have severe
asthma and poor asthma management skills, representing an
appropriate group to target for asthma education (Gibson 2002b).
Although educational programmes for children with asthma have
been in use for decades, many hospitals do not have a routine
approach for the education of children and their families about
appropriate asthma management (McPherson 2001). One reason
for this could be the lack of a systematic evaluation of the evidence
base in this area, since the results of single studies have not
consistently demonstrated reduced asthma morbidity or hospital
re-attendances following education.

Wolf 2002 looked at various self-management programmes in
children with chronic asthma. The primary outcome measures
were lung function, days absent from school, self-eFicacy and
emergency department visits. With self-management educational
programs there was a moderate improvement in airflow and
self-eFicacy and modest reduction in school absenteeism,
days of restricted activities, emergency department visits and
nights disturbed by asthma. The authors concluded that
self-management education directed to the prevention and
management of attacks should be incorporated into routine
asthma care.

Although an earlier meta-analysis showed that asthma education
was not eFective in reducing morbidity due to asthma, it
was limited by low statistical power and heterogeneity of
outcome measurement (Bernard-Bonnin 1995). Other work in
adults suggests that limited asthma education can reduce
emergency room visits (Gibson 2002b), and that education
delivered following recent emergency department presentation
can reduce subsequent hospital admission (Tapp 2007). These
findings have yet to be replicated in the paediatric population. One
can hypothesise that during an emergency room visit for asthma
related symptoms there is greater potential for behaviour change

and/or increased receptiveness of the children and their parents to
asthma education.

This is an update of a previous review (Haby 2001), which did
not find firm evidence supporting the use of asthma educational
interventions in children who have attended the emergency
department for asthma. There is still intense interest in this field
as new studies have been conducted in continued attempts to
improve health outcomes for children with asthma and to assess
cost eFectiveness of educational programmes.

O B J E C T I V E S

To conduct a systematic review of controlled trials to identify
whether asthma education leads to improved health outcomes in
children who have attended the emergency department for asthma
(with or without hospitalisation). A secondary aim is to identify the
characteristics of the asthma education programmes that had the
greatest positive eFect on health outcomes.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs). Quasi-randomised controlled
trials (e.g. participants allocated by day of week or hospital
number) were eligible.

Types of participants

Children (0 to 18 years of age) who have attended the emergency
room for asthma, as defined by doctor's diagnosis or objective
criteria for asthma symptoms and severity, within the previous 12
months.

Types of interventions

Any educational intervention targeted at children, their parents or
both, individually or as a group. The educational intervention may
take place in the emergency room, the hospital, at home or in the
community. The intervention could involve a nurse, a pharmacist,
educator or health or medical practitioner associated with the
hospital or referred to by the hospital. The intervention may include
information administered in a range of formats, counselling, the
use of home peak flow or symptom monitoring or a written action
plan. A change in therapy with appropriate education will also be
considered.

We excluded studies where the primary intervention was
environmental remediation alone (i.e. where educational
intervention was absent, or was provided in conjunction with
significant environmental changes in the home). Studies which
delivered education to families on environmental triggers such as
tobacco smoke, house dust mite antigen or mould were eligible
for inclusion provided that the focus of the intervention remained
eFecting behavioural change.

The main comparison for this review was:

Education of any type versus control.

The control group could be usual care, waiting list or lower intensity
education.
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Types of outcome measures

Primary outcomes

The primary outcome assessed was subsequent emergency
department visits.

Secondary outcomes

1. Hospital admissions for asthma.

2. Duration of hospital admissions.

3. Unscheduled health care professional visits (GP/Paediatrician/
Asthma Nurse).

4. Use of oral steroids.

5. Use of inhaler medications.

6. Symptom frequency and severity.

7. Lung function: FEV1, PEFR.

8. Quality of life, functional health status.

9. Days home sick (lost from school, childcare).

10.Cost.

11.Duration of symptoms.

12.Withdrawals from intervention or usual care.

We opted to include hospital admission and unscheduled doctor
visits as key secondary outcomes, and performed subgroup
analysis on these endpoints in the review.

Search methods for identification of studies

Electronic searches

Trials were identified using the Cochrane Airways Group Trials
Register of trials, which is derived from systematic searches of
bibliographic databases including the Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE, CINAHL, AMED and
PsycINFO, and handsearching of respiratory journals and meeting
abstracts (please see the Airways Group Module for further details).
All records in the Trials Register coded as 'asthma' were searched
using the following terms:

(educat* or self-manag* or "self manag*" or self-car* or "self car*"
or train* or instruct* or "patient cent*" or patient-cent* or patient-
focus* or "patient focus*") and (child* or paediat* or pediat* or
adolesc* or infan* or toddler* or bab* or young* or preschool* or
"pre school*" or pre-school* or newborn* or "new born*" or new-
born* or neo-nat* or neonat*)

The most recent search was carried out in May 2008.

Searching other resources

We also searched the reference lists of all available primary studies
and review articles for additional studies. We contacted authors
of included studies to identify other published and unpublished
studies. In addition, we made personal contact with colleagues,
collaborators and other trialists working in the field of asthma to
identify potentially relevant studies.

Data collection and analysis

Selection of studies

MB and TL coded the studies identified by the above search strategy
into three categories based on the title, abstract and key words (see
below).

1. Include: definitely a RCT, subjects 0 to 18 years and recruited
following emergency room attendance and intervention is
asthma education.

2. Possible: appears to fit inclusion criteria but need full methods
to verify.

3. Exclude: definitely not a RCT, subjects not 0 to 18 years
or not recruited following emergency room attendance, or
intervention is not asthma education.

Two independent review authors (MB and TL) retrieved full text
copies for all studies in categories 1 and 2 and assessed these
against the review eligibility criteria. We calculated a Kappa statistic
to measure the amount of agreement between the authors in their
initial selection of studies. Disagreement regarding the inclusion of
studies was settled by a third author (MM) through adjudication.

Data extraction and management

MB and TL extracted data from each study. They identified and
extracted characteristics of the included studies (study design and
eligibility criteria, baseline severity of asthma and demographic
details of study participants, type of educational intervention
and control group, study outcomes), and also numerical results
for eligible study outcomes. DiFerences in data extracted by the
authors were discussed and MM adjudicated where necessary. TL
entered data into the Cochrane Collaboration soRware (Review
Manager) (RevMan 2008) with random checks on accuracy by MB.

Assessment of risk of bias in included studies

MB and TL independently assessed the design of included
studies. We assessed the risk of bias for each study according
to concealment of allocation and completeness of follow up (see
Appendix 1). Blinding of participants and investigators would not
be possible for usual care controlled trials; we are uncertain as
to the impact of open label trials on the primary outcome of our
review. We tabulated our judgements of the risk of bias for each
study.

Dealing with missing data

We contacted authors of included studies where we were unable to
extract data from clinical trial reports.

Assessment of heterogeneity

We assessed the degree of statistical variation in the primary

outcome with the I2 statistic (Higgins 2003). We explored possible
reasons for this statistical variation when this level exceeded 50%.

Data synthesis

For continuous outcomes, we used the weighted mean diFerence
(WMD) or standardised mean diFerence (SMD) to estimate pooled
eFect sizes, with 95% confidence intervals (CI). For dichotomous
outcomes, we used the risk ratio (RR) with 95% CIs.

For emergency department attendance and hospital admission we
restricted the analysis to binary data on patients with one or more
attendances or admissions, since the means and SDs collected
showed evidence of skew (see Table 1). Where the binary data were
not available or could not be extracted from information presented,
we contacted trialists for the relevant information.
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We pooled data with a fixed-eFect model. Random-eFects
modelling was also applied in the presence of statistical
heterogeneity (see above). We calculated a number needed to treat
(NNT) for the primary outcome using the pooled odds ratio and
diFerent baseline risks (Cates 2007).

Subgroup analysis and investigation of heterogeneity

We performed subgroup analyses on key variables regarding
patient characteristics, intervention and control types in order to
estimate the magnitude of these eFects.

1. Age of subjects (1 to 5, 6 to 12, 13 to 18 years) - does the age
of the child at the time of educational intervention influence
outcome?

2. Type of intervention - what type of education was delivered
(comprehensive programme, information only or education
with environmental remediation).

3. Person delivering intervention - does the status of the person
delivering intervention aFect the outcome?

4. Timing of the intervention in relation to the emergency
department attendance. Educational interventions delivered
aRer a prolonged time interval aRer the index attendance may
be more or less eFective as implementing or recruiting for
the intervention immediately aRer the emergency department
visit. Studies recruiting participants at diFerent intervals aRer
index attendance were separated according to whether they
intervened 1 to 4 weeks post-emergency department visit and
greater than four weeks aRer.

5. Type of control - usual care (may involve a degree of education),
waiting list control or lower intensity educational intervention.

6. Timing of outcome assessment (1 to 4 weeks; > 4 to 12 weeks; >
12 to 24 weeks; > 24 to 52 weeks; > 52 weeks) - do the eFects of
intervention diminish with time?

We tested the diFerence between subgroups with a test for
interaction (Altman 2003).

Sensitivity analysis

We performed sensitivity analyses to determine the robustness of
findings on the basis of the risk of bias. We removed studies with a
high risk of bias from the analyses to ascertain whether this aFected
the size and direction of the pooled treatment eFect.

R E S U L T S

Description of studies

Results of the search

All years searches to May 2008 identified 583 citations. We included
30 new studies for the update of the review, generating a total
of 38 eligible studies when combined with eight studies from the
initial review (Figure 1). Agreement on inclusion/exclusion was
good (Kappa: 0.8). The source of disagreement on inclusion related
to intervention type or recruitment of participants. Disagreement
was resolved by third party adjudication, which led to the inclusion
of four studies (Brown 2002; Cicutto 2005; Clark 1986; Warschburger
2003), and the exclusion of six (Bryant-Stephens 2004; Guendelman
2002; La Roche 2006; Levy 2006; Porter 2006; Williams 2006).
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Figure 1.   Flow diagram of literature search for 2008 update.

 
Included studies

Participants

A total of 7843 children were randomised in the 38 studies. We have
opted to retain Garrett 1994 in this review as an eligible study, but
we have excluded outcome data from this trial since we do not have
available paediatric data as a subgroup of the study population,
which ranged in age from 2 to 55 years.

In 21 studies, subjects were recruited at the time of the emergency
department visit or hospital admission for asthma (Brown 2006;
Couriel 1999; Cowie 2002; Farber 2004; Garrett 1994; Gorelick
2006; Harish 2001; Karnick 2007; Khan 2004; Kinlow 2001; Madge
1997; Mitchell 1986; Ng 2006; Smith 2004; Smith 2006; Sockrider
2006; Stevens 2002; Talabere 1993; Teach 2006; Warschburger
2003; Wesseldine 1999). Charlton 1994 and NCICAS recruited some
subjects during the admission and some within 12 months of the
admission. In the remaining studies subjects were recruited within

12 months of the emergency department visit or hospital admission
for asthma.

Interventions

Type and delivery

A variety of educational interventions were tested. All included
interactive transfer of information. Six trials included self-
monitoring of symptoms and/or PEFR (Alexander 1988; Charlton
1994; Garrett 1994; Madge 1997; McNabb 1985; Wesseldine 1999);
in five trials, medical therapy was assessed or modified as a
part of the intervention (Alexander 1988; Charlton 1994; Garrett
1994; Madge 1997; McNabb 1985) and in six trials, participants
received an individualised written action plan (Charlton 1994;
Couriel 1999; Garrett 1994; Madge 1997; McNabb 1985; Wesseldine
1999). In four studies a component of the intervention included
education about environmental asthma triggers, or the provision
of materials aimed at encouraging care givers to undertake
environmental remediation (Harish 2001; NCICAS; Teach 2006;
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Wilson 2001). We excluded two studies which involved education
and environmental change, since they primarily involved direct
environmental remediation rather than behavioural modification
(ICAS; SKCHHP).

There was some variation between the studies in the delivery
of intervention. Nurses delivered, or were strongly involved in
the delivery of the intervention in 16 studies (Alexander 1988;
Brown 2002; Butz 2006; Charlton 1994; Couriel 1999; Garrett 1994;
Harish 2001; Kelly 2000; Madge 1997; McNabb 1985; Mitchell 1986;
Ng 2006; Stevens 2002; Talabere 1993; Walders 2006; Wesseldine
1999; Wilson 2001). Trained health educators were involved in the
delivery of intervention in 10 studies (Becker 2003; Brown 2006;
Cicutto 2005; Clark 1986; Cowie 2002; Greineder 1999; Khan 2004;
NCICAS; Sockrider 2006; Teach 2006). Social workers delivered
the intervention in three studies (Ghosh 1998; Smith 2004; Smith
2006), and a case manager delivered the intervention in three
trials (Gorelick 2006; Karnick 2007; Shames 2004). The delivery of
intervention in Farber 2004 was described as being made by trained
staF. One study assessed an educational intervention delivered via
a computer game (Homer 2000). In two studies the intervention
was described in terms of its content (Agrawal 2005; Warschburger
2003), but not the mode of delivery. One study, presented as a
conference abstract, did not enable us to ascertain this information
and follow up with study authors was not successful (Kinlow 2001).

Setting

The setting of the intervention was a hospital (seven studies:
Alexander 1988; Charlton 1994; Ghosh 1998; Homer 2000; Smith
2006; Warschburger 2003; Wesseldine 1999), community education
centre (three studies: Agrawal 2005; Becker 2003; Cowie 2002 ) the
home (10 studies: Brown 2002; Brown 2006; Butz 2006; Couriel
1999; Gorelick 2006; Khan 2004; Mitchell 1986; NCICAS; Shames
2004; Smith 2004 ), school (one study: Cicutto 2005); an outpatient
clinic (six studies: Clark 1986; Greineder 1999; Harish 2001; McNabb
1985; Walders 2006; Wilson 2001), a combination of the hospital/
clinic and home (eight studies: Farber 2004; Karnick 2007; Kelly
2000; Madge 1997; Ng 2006; Sockrider 2006; Talabere 1993; Teach
2006), hospital and outpatient clinic (Stevens 2002) or the home
and community education centre (Garrett 1994). In one study the
setting of the intervention was not clear and could not be verified
(Kinlow 2001). The duration of the intervention ranged from a single
20-minute session (Wesseldine 1999) at time of discharge, to a
programme of visits or reinforcement over 12 months (Alexander
1988; Charlton 1994; Greineder 1999).

Control

Sixteen studies described control group treatment as lower
intensity, basic or routine asthma education (Becker 2003; Butz
2006; Charlton 1994; Couriel 1999; Cowie 2002; Farber 2004;
Gorelick 2006; Greineder 1999; ICAS; Karnick 2007; Khan 2004;

Ng 2006; Teach 2006; Walders 2006; Warschburger 2003; Wilson
2001). These interventions ranged in intensity between provision
of leaflets/short booklets only to provision of a written action plan
and follow up.

Trials were categorised according to the diFerence between the
intervention and control groups (see Table 2).

Outcomes

The primary outcome, subsequent emergency department visits,
was available for our analyses as dichotomous data (i.e.
proportions of participants) in 17 studies (45% included studies),
representing 38% randomised children.

Other outcomes reported and suitable for meta-analysis were: 

1. Hospital admissions (18 studies).

2. Unscheduled doctor visits (seven studies).

3. Study withdrawal (11 studies).

4. Lung function: PEFR (one study); FEV1 (two studies); symptoms
(one study); rescue medication (one study).

5. Quality of life, functional health status (three studies, two of
which measured this with the AQLQ).

6. Days home sick (seven studies) - reported as a dichotomous
outcome (% of patients with at least one day lost from work or
school) in one study, an event rate (number of days over number
of participants in a specific period of time) in 2 studies, and
as a median number of days oF school in two studies. In the
remaining studies where this was available there was evidence
of skew.

In one study (NCICAS), hospital admission data were reported for
year one and year two as separate follow-up periods. We have
extracted data from year one since this represents a complete set of
data collected from the outset of the study.

Excluded studies

A total of 126 studies failed to meet the eligibility criteria of the
review. The reasons for their exclusion are listed in 'Characteristics
of excluded studies'.

Risk of bias in included studies

The authors assessed domains of study design according to a
revised protocol for this update of the review which took account of
recently formulated recommendations regarding the assessment
of the risk of bias in reviews (Handbook 2008).

Information for each domain of our risk of bias assessment are
given in 'Characteristics of included studies', and a plot of these
judgements is shown in Figure 2. 
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Figure 2.   Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Figure 2.   (Continued)

 
Allocation

SuFicient information was available to judge the generation of
allocation sequences in 20 studies. The generation of allocation
sequence was adequately performed to minimise selection bias
in 16 studies. In 15 studies this process had been adequately
concealed. In four studies this was inadequate, both in terms of the
sequence generation and concealment of allocation.

Blinding

Although none of the trials could be reasonably expected to mask
participants to treatment, in 17 trials the outcome assessors were
blinded to treatment group assignment.

Incomplete outcome data

Follow up of participants for our hospital contact outcomes was
generally poorly described, or at risk of bias with only available
case populations analysed. Nine studies reported data as complete

sets, or used audit checks or medical record verification in order
to collect hospitalisation data. Low attrition rate in Couriel 1999 (<
5%), with low numbers of losses to follow up in each group, meant
that the risk of bias posed by incomplete data was low in this study.

E5ects of interventions

Primary outcome: emergency department visits

Following education, there was a statistically significant reduction
in the risk of an emergency department visit compared with control
(17 studies (N = 3008); RR 0.73, 95% CI 0.65 to 0.81 Figure 3).
The control group event rates ranged from seven to 67%, with
corresponding NNTs ranging from 53 to 7 (Table 3). Follow up
was conducted from 12 weeks to a maximum of two years post-

intervention. The I2 statistic indicated that there was a moderate
level of statistical heterogeneity between the results of the studies
(55%). Random-eFects modelling gave a very similar result to the
fixed-eFect estimate (RR 0.73, 95% CI 0.6 to 0.88).
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Figure 3.   Forest plot of comparison: 1 Education (any type) versus control, outcome: 1.1 ED visits (% subjects).

 
We performed two sensitivity analyses by risk of bias: restricting the
analysis to studies adjudged to be at a low risk of bias based on our
assessment of the allocation sequence generation (selection bias),
and those studies where we judged the completeness of follow
up to be at a low risk of bias (attrition bias). Sensitivity analysis
by low risk of selection bias gave a similar result to our primary
analysis (Analysis 8.1). For the majority of studies we excluded
from this outcome, information regarding the allocation process
was missing. Sensitivity analysis by low risk of attrition bias gave
a similar point estimate, but the upper confidence limit that was
closer to 'no diFerence': RR 0.74, 95% CI 0.59 to 0.93 (Analysis 8.2).

Eight studies involving 2179 participants reported data as means
with standard deviations. Of these, three studies reported
statistically significant reductions in emergency department visits
following intervention (Alexander 1988; Kelly 2000; Talabere 1993).
In two studies (Garrett 1994; Ghosh 1998) data were complete but
the adult and paediatric populations could not be separated. The
data were incomplete for two studies (McNabb 1985; Sockrider
2006). Becker 2003 reported significant reductions in emergency
department visits in the education groups, without suFicient
information to use the data in our analyses.

Secondary outcomes

Hospital admission

There was a statistically significant reduction in hospital
admissions following education compared with control (18 studies,
RR 0.79, 95% CI 0.69 to 0.92, Analysis 1.2). The level of statistical

heterogeneity was high (I2 62%). The pooled eFect estimate
with random-eFects modelling gave a slightly lower relative
risk following treatment compared with the fixed-eFect, but the

confidence interval also suggested that the true eFect under this
model may not be diFerent from control: RR 0.75, 95% 0.56 to 1.

Unscheduled doctor visits

There was a lower risk of unscheduled doctor visits following
education (seven studies, RR 0.68, 95% CI 0.57 to 0.81, Analysis
1.3). As with hospital admission the level of statistical heterogeneity

between the study eFect sizes was high (I2 64%). Applying random-
eFects modelling to the result gave a smaller eFect that was not
statistically significant (RR 0.74, 95% CI 0.53 to 1.04).

Other secondary outcomes

The remaining secondary outcomes did not reach statistical
significance: FEV1 predicted (two studies, 0.24%; 95% confidence
interval -5.25 to 5.73) or Quality of Life scores (two studies, WMD
0.13, 95% 0.73 to 0.99).

There was no evidence of increased withdrawal/loss to follow up
with education or usual care (12 studies, RR 0.95, 95% CI 0.83 to
1.09).                                                                                                                            

Subgroup analyses

We undertook six subgroup analyses, in an attempt to explore the
heterogeneity amongst studies. We restricted subgroup analysis
to emergency department visits, admission to hospital and
unscheduled doctor visits.

The results of subgroup analysis do not throw any light on whether
type and timing of education or control group intervention, timing
of outcome assessment or the age of participants influence the
results of the studies, as considerable heterogeneity remains
within the subgroups. Even where subgroup diFerences reached
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statistical significance, such as in Analysis 6.1 where the pooled
eFect of actively controlled trials (provision of verbal, written or
audiovisual information) was almost twice as large as that of
trials without a standardised control group intervention (RRR: 0.58
95% CI 0.44 to 0.78, P = 0.0003), the subgroups of studies were
themselves heterogeneous. Moreover, the findings from emergency
department visits were not replicated in hospital admissions
(Analysis 6.2) or unscheduled doctor visits (Analysis 6.3). In many
instances the subgroup estimates were similar to each other, and
the overlap of the confidence intervals between the subgroups
does not rule out similar eFects.

D I S C U S S I O N

Summary of results

We have reviewed 38 studies involving 7843 children who attended
the emergency department for asthma. Our findings are supportive
of an educational package for them, their parents or both in order
to reduce subsequent emergency department visits and hospital
admissions. The risk of subsequent emergency department visits
following educational intervention was reduced by just over a
quarter. Based on variation in control group risk between the study
populations, this eFect translates to a number needed to treat
(NNT) of between 55 and 7 to prevent one child experiencing
an emergency department visit (Table 3). The reduction in the
relative risk of hospital admission and unscheduled doctor visits
also favoured children exposed to education. We could not find
evidence of statistically significant eFects on measures of FEV1,
PEF, rescue medication use, quality of life or symptoms; very few
studies contributed data to these outcomes and interpreting this
apparent lack of findings is diFicult. Withdrawal rates did not diFer
significantly between control and intervention groups, indicating
that education following an acute exacerbation of asthma is no
more or less acceptable for children and their carers compared
with usual follow up. The nature and delivery of educational
intervention varied between the studies, and we have not been able
to identify the exact characteristics of educational interventions
which are most closely associated with a successful outcome.

Although statistical variation between individual study results
for our primary outcome suggested that the trials collectively
estimated more than one related eFect, applying a random-eFects
model did not alter the pooled risk ratio. Neither sensitivity
analysis by selection bias nor attrition bias changed the direction
of our pooled eFect estimate. Nevertheless, the populations
recruited, the intensity and type of intervention provided to the
trial populations, and the timing of outcome measurement all
varied between the studies, and may influence our results. Indeed,
the results for hospital admission and unscheduled doctor visits
exhibited suFicient levels of statistical heterogeneity to bring the
size and direction of the result pooled with a fixed-eFect model
into question. We shall consider how these diFerent aspects of the
studies could influence the results of this review.

Impact of age, socio-economic status and access to
primary care

The majority of the studies we included recruited children younger
than 10 years of age. Given the likelihood of parental involvement
with the administration of maintenance therapies with children
of this age (Orrell-Valente 2008), involving caregivers may have
enhanced asthma management. The challenges associated with

managing adolescent asthma remain (Jones 2008): one study
exclusively recruited adolescents (Cowie 2002; mean age 17 years),
and the validity of the results of this study are aFected by
its high attrition rate (52%). This may reflect wider diFiculties
associated with how adolescents perceive and adhere with
treatment regimens prescribed for their asthma (Buston 2000).

Fundamental diFerences in the way that children from low-income
families access acute asthma care under diFerent healthcare
systems (i.e. government run versus private) may also explain
diFerent responses to treatment (Sun 2003). A considerable
number of studies recruited children from low-income, inner-
city or disadvantaged families, particularly in North America
(Brown 2002; Butz 2006; Clark 1986; Farber 2004; Garrett 1994;
Gorelick 2006; Harish 2001; Karnick 2007; Kelly 2000; McNabb
1985; Mitchell 1986; NCICAS; Shames 2004; Smith 2004; Smith
2006; Teach 2006; Wilson 2001). Our subgroups did not test
for diFerences between study results based on socio-economic
status, coverage and type of health insurance, or level of primary
care available locally. Even within the disadvantaged populations
recruited to the studies, variation in treatment eFect may not be
random: household income, severity of asthma, admission history,
access to health insurance, primary care provision, and race and
ethnicity, have all been shown to influence emergency department
presentation and subsequent asthma morbidity (Boudreaux 2003;
Séguin 2005; Sharma 2007; Szilagyi 2006). DiFerences between the
studies in these characteristics may have increased the levels of
heterogeneity in our analysis.

An unexpected finding was the presence of one outlying
study result suggesting that educational intervention increased
emergency department visits (Mitchell 1986). The study
investigators hypothesised that families exposed to educational
intervention were more inclined to present to emergency care
settings if the child's asthma was not responsive to medication
and access to primary care was limited. When this study was

removed from the primary outcome, the I2 statistic reduced
from 55% to 37%. It is noteworthy that this trial featured in a
subgroup of studies with dispersed eFects, where participants
received information only (Analysis 3.1). Whilst statistical analysis
of the subgroup diFerences did not indicate significantly diFerent
estimates between this and other net interventions, it is reasonable
to anticipate variable treatment eFects if access to primary care
is limited, since routine management is unlikely to be maintained
eFectively in this context (Halterman 2007).

Variation in components of intervention, usual care and
timing of outcome assessment

The studies we included varied in terms of the delivery and
content of education conveyed to study participants and additional
components of treatment (Table 2). Indeed, the inclusion of
Smith 2004 and Smith 2006, where intervention consisted of
reinforcement and emphasis of primary care follow up, might
perhaps be more suited to an assessment of a supportive
intervention, rather than explicit transfer of information.

Evidence of the relationship between asthma symptoms and
the environment suggests that the home is one of a potential
number of sources of asthma triggers (Smith 2005). In low-income
urban households, such as those represented by many of the
trial populations in our analyses, concentrations of mite and
cockroach antigens in addition to other environmental triggers
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such as damp and extraneous tobacco smoke, are likely to increase
the risk of asthma exacerbations (Shapiro 2002). We included
four studies where part of the educational intervention included
promotion of changes to the home environment (Harish 2001;
NCICAS; Teach 2006; Wilson 2001). Whether better understanding of
asthma and enhanced routine management, or reduced exposure
to asthma triggers (including the provision of mattress casings or
smoking cessation advice) moderate asthma control is not easy
to discern. Emphasising the importance of asthma triggers in the
home environment as part of a behavioural approach to asthma
management is likely to standardise the focus of education and
deliver consistent, targeted content.

In 11 trials contributing to the primary endpoint, intervention was
delivered by a nurse. Research assessing the eFect of physician
and other allied health teams (such as peers, health educators,
case managers and social workers) is not well represented in our
analyses. Future work in this area should focus on whether there
are important diFerences between teams delivering intervention.

It is reasonable to anticipate that a more intensive and
standardised control group intervention would have led to smaller
eFect sizes in our subgroup analyses. In fact the contrary
was the case. We are uncertain whether this is because of
study misclassification (reported control group interventions
inadequately conveying the true nature of usual care), whether
the interventions assessed in the subgroups of trials with active
controls were more likely to be multifaceted, or a combination of
these factors.

Timing of intervention (early versus delayed) and the timing of
outcome assessment (short, medium and long-term) were other
sources of variation, but these variables did not provide a reliable
basis for explaining the statistical heterogeneity between the study
results.

Agreements and disagreements with other studies or
reviews

A recently published meta-analysis of studies conducted in the USA
found similar results to our own analysis of emergency department
visits (odds ratio of 0.78, although the confidence intervals included
unity, CoFman 2008). A subset of these studies feature in our
review, although there are some diFerences in eligibility criteria
which might partly explain diFerent levels of statistical significance.
We did not exclude studies on the basis of geographical location,
and we note that a number of studies included in CoFman 2008
recruited participants without an index emergency department
visit.

Our findings are somewhat concordant with recent work in
both children (Smith 2005) and adults (Gibson 2002a; Tapp
2007). Smith 2005 undertook a review of studies looking at
psycho-education interventions which indicated that hospital

admission was significantly reduced following intervention. Tapp
2007 showed a reduction in hospital admission, although not
emergency department presentation. Written asthma plans,
education on symptoms and triggers of asthma and follow-up
sessions delivered by specialists featured commonly in adult
trials. Similar findings were reported by Gibson 2002a, with
reduced emergency department and hospitalisation following
taught asthma self-management skills. They concluded that self-
management education that involves a written action plan, self-
monitoring and regular medical review should be oFered to
adults with asthma. Less intensive interventions, particularly those
without a written action plan were less eFicacious. Direct head to
head comparisons of diFerent intensities and type of educational
material would help to elucidate whether specific educational
strategies determine successful outcome in children.

Limitations of the review and potential biases

There was significant heterogeneity between the results of eligible
studies which is attributable to several plausible causes including
diFerent levels of background care available to study populations
and intervention types. Subgroup analyses were used in an attempt
to explore statistical heterogeneity, but these did not indicate that
the diFerences between study results could be explained in terms
of our pre-defined subgroups.

Many of the outcomes of interest were not reported in the trials, or
the data could not be used in our meta-analyses. Where outcomes
are measured in further trials, better reporting of data would help to
improve our analyses. For example, the event rates for emergency
department visits and hospital admissions, which had skewed
distributions, could have been combined in the meta-analysis if the
original data were available as rate ratios, or made available as
dichotomous data (Table 1).

Follow up was generally undertaken by chart review for the
primary outcome. Concerns have been raised as to the accuracy
and completeness of outcome data relating to emergency care
episodes, although asthma-related visits represent one of the more
reliable categorisations available to research teams (Gorelick 2007).

Some studies were available in abstract form only, reported
incomplete follow-up data, or did not separate paediatric and
adult data. The funnel plot for our primary outcome was not
suFiciently asymmetrical to suggest an absence of negative studies
(Figure 4). Whilst the search methods used to find suitable
studies were thorough, obtaining data in a format for our meta-
analysis oRen required correspondence with study investigators,
and our analyses may be aFected by censored availability of
relevant outcome data. Our stipulated eligibility criterion led to
the exclusion of studies where previous emergency department
visits occurred in a subset of the population sampled, but where
stratified data were not available to us.

 

Interventions for educating children who are at risk of asthma-related emergency department attendance (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

12



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 4.   Funnel plot of comparison: 1 Education (any type) versus control, outcome: 1.1 ED visits (% subjects).

 

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Asthma education aimed at children and their carers who present
to the emergency department for acute exacerbations can result
in lower risk of future emergency department presentation and
hospital admission. There remains uncertainty as to the long-term
eFect of education on other markers of asthma morbidity such as
quality of life, symptoms and lung function. It remains unclear as to
what type, duration and intensity of educational packages are the
most eFective in reducing acute care utilisation.

Implications for research

We remain uncertain as to what characterises the essential
characteristics of eFective interventions.

Specific issues that should be addressed in future research include:

1. Whether educational interventions delivered, or supported, by
the child's own doctor or other medical practitioners are more
eFective than other forms of education.

2. Control for possible non-specific eFects of an educational
intervention such as additional contact with a clinician.

3. Interventions which target adolescents with asthma require
development and assessment in clinical trials.

4. Defining intention-to-treat populations in terms of how missing
data are handled (e.g. worst case scenario, imputation), and

indicating where chart reviews have been performed to identify
emergency department visit or hospitalisation.

5. Measuring and reporting all important outcomes (e.g. days oF
school, quality of life), regardless of statistical significance, in
units suitable for meta-analysis.

6. Head to head comparisons of diFerent types and intensities of
educational intervention.
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Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in India 
DURATION OF STUDY: 4 months

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 68 (treatment: 35; control: 33) 
N COMPLETED: 60 
M = Not reported 
F = Not reported 
MEAN AGE: 8 years 
BASELINE DETAILS: Mean ER visits per child in previous year: 1; PEF 76% predicted; all children re-
ceived steroids (BUD or FP) 
INCLUSION CRITERIA: 5 to 12 years; physician-diagnosed moderate persistent asthma (NHLBI guide-
lines); moderate dose of inhaled corticosteroids with as needed beta-2 agonist when required 
EXCLUSION CRITERIA: Uncontrolled medical conditions besides asthma

Interventions EDUCATION GROUP: Individualised written home management plan

Setting: Community

CONTROL GROUP: No plan

At enrolment, children and parent were given a basic education course instructing them on asthma and
its causes

TREATMENT PERIOD: Not applicable 
FOLLOW-UP PERIOD: 4 months

Outcomes Acute asthma events; school absence; symptoms; withdrawal

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated random sequence

Allocation concealment? Low risk Sealed cover technique

Incomplete outcome data
addressed? 
All outcomes

High risk Data analysed for available cases

Agrawal 2005 

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in USA 
DURATION OF STUDY: 12 months

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 21 (treatment: 11; control: 10) 
N COMPLETED: 21 

Alexander 1988 
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M = Not reported 
F = Not reported 
MEAN AGE: Range 15 months to 13 years 
BASELINE DETAILS: Mean ER visits per child in previous year: 2.5 
INCLUSION CRITERIA: Presentation at ED with acute asthma in previous 12 months; no primary care
contact for asthma within previous 12 months 
EXCLUSION CRITERIA: Not stated

Interventions EDUCATION GROUP: Allocation of an individual Clinical Nurse Specialist to provide management and
review over a 12-month period. The nurse worked within the General Paediatric Clinic. Children and
family included; intervention began within one year of ER visit.

There were 3 visits scheduled over 12 months plus phone contact; actual: 2.8 visits plus 3.5 phone con-
tacts

CONTROL: Usual care (follow up with Paediatric Residents) 
Duration: 3 visits over 12 months; actual: only 5/10 returned for first follow-up visit and 1/10 thereafter

TREATMENT PERIOD: 12 months (3 visits) 
FOLLOW-UP PERIOD: 12 months

Outcomes ED visits - measured for 12 months from beginning to end of intervention, i.e. DURING intervention

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Low risk Complete set (no withdrawals)

Alexander 1988  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Canada 
DURATION OF STUDY: 12 months

Blinding of outcome assessor could not be obtained

Participants N SCREENED: Not reported 
N RANDOMISED: 398 (intervention: 200; control: 198) 
N COMPLETED: 300 (intervention: 171; control: 129) 
M = Not reported 
F = Not reported 
MEAN AGE: Not reported 
BASELINE DETAILS: Not reported 
INCLUSION CRITERIA: 3 to 16 years; ED visit or hospitalisation with asthma 
EXCLUSION: Not reported

Interventions EDUCATION GROUP: 4 x weekly education sessions by trained health educator & personalised letters at
2, 4, 6 and 12 months post-enrolment

Becker 2003 
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Setting: Community

CONTROL GROUP: Asthma information booklet and usual care

TREATMENT PERIOD: 4 weeks 
FOLLOW-UP PERIOD: 12 months

Outcomes Exacerbations (hospital re-presentation; requirement for additional medical treatment)

Notes Abstract only

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Data analysed as available case (assumed)

Becker 2003  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Atlanta, USA; 3 asthma clinics and several primary care paediatri-
cians in low-income areas 
DURATION OF STUDY: 12 months

Outcome assessors blinded to treatment group allocation

Participants N SCREENED: 144 
N RANDOMISED: 95 (intervention: 49; control: 46) 
N COMPLETED: 95 
M = 59 
F = 36 
MEAN AGE: 4 years 
BASELINE DETAILS: African American: 90%, European American: 7%, Other 3%; Medicaid: 82%; Severi-
ty of asthma: mild asthma: 75%; moderate: 21%; severe: 4%; Mean acute asthma presentations in pre-
ceding 12 months: 5 
INCLUSION CRITERIA: 1 to 7 years of age; healthcare visit for asthma in previous year; prescribed daily
medication; primary care giver spoke English 
EXCLUSION: Primary care giver had known involvement with illegal drugs

Interventions EDUCATION GROUP: Adapted wee wheezers at home programme, with handouts tailored to family
needs. 8 x 90 minute sessions at weekly intervals. Home visits conducted by trained nurses.

Setting: Home

CONTROL GROUP: Usual care (families in this group were offered one home visit following completion
of study)

TREATMENT PERIOD: 8 weeks 
FOLLOW-UP PERIOD: 12 months

Outcomes Symptoms; exacerbations; care giver quality of life; cough scores; changes in environmental risk factors

Brown 2002 
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Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Data analysed as available case (assumed)

Brown 2002  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 
LOCATION, NUMBER OF CENTRES: USA, 1 centre 
DURATION OF STUDY: 6 months

No blinding of outcome assessor

Participants N SCREENED: 771 
N RANDOMISED: 129 
M = Not reported 
F = Not reported 
BASELINE DETAILS: Primary care physician: 87%; Asthma action plan: 23%; Spacer: 57%; ICS: 78%; PEF
meter: 44%; 37% were African American, 56% had moderate-to-severe persistent asthma, 78% on ICS
at baseline 
INCLUSION CRITERIA: Children or adults; asthma exacerbation presenting on ED visit, have had asth-
ma symptoms in the prior 2 weeks, or a previous hospitalisation or ED visit in the past year 
EXCLUSION CRITERIA: Not described

Interventions EDUCATION GROUP: Conducted by trained asthma educators and included a facilitated office visit with
patient and primary care provider within 2 to 4 weeks of enrolment, a home-visit 2 to 4 weeks there-
after

Setting: Home

CONTROL GROUP: Usual care, including instructions in inhaler device technique, written discharge in-
structions and planned follow up

TREATMENT PERIOD: 2 visits up to 8 weeks post-enrolment 
FOLLOW-UP PERIOD: 6 months

Outcomes Urgent asthma visit; treatment compliance; withdrawals

Notes 39% in intervention group did not comply with any aspect of planned educational programme

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated random number sequences

Brown 2006 
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Allocation concealment? Low risk Sealed envelopes

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Described as intention-to-treat; no explicit description of how this population
was composed

Brown 2006  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: USA, 2 large urban hospitals and affiliated practices 
DURATION OF STUDY: 12 months

No blinding of outcome assessor

Participants N SCREENED: 513 
N RANDOMISED: 221 
N COMPLETED: 181 
M = 145 
F = 76 
MEAN AGE: 4.5 years 
BASELINE DETAILS: African American: 89%; Medicaid: 90%; mild asthma: 65%, moderate asthma: 21%,
severe asthma: 14%; mean ED visits in previous 12 months: 2 
INCLUSION CRITERIA: 2 to 9 years; diagnosis of asthma; symptom frequency at least 2 or more times a
week in last month; night-time asthma symptom frequency at least 2 or more times in last month; use
of a nebuliser in last month 30 days, resident of Baltimore, and 1 or more ED visits for asthma within
the past 12 months or hospitalisation for asthma in the past 12 months 
EXCLUSION: Not reported

Interventions EDUCATION GROUP: Home-based education programme (based on 3 programmes: wee wheezer pro-
gramme; A+ asthma club programme & nebulizer therapy recommendations). Parents of children re-
ceived 6 one-hour sessions. Delivered by trained nurses.

Setting: Home

CONTROL GROUP: Usual asthma education - 3 visits incorporating information on dose of maintenance
therapies, asthma care plan

TREATMENT PERIOD: 6 months

FOLLOW-UP PERIOD: 12 months

Outcomes ED visits, medication prescriptions, withdrawal, death

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Available case (assumed)

Butz 2006 
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Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in Australia 
DURATION OF STUDY: 2 years

Outcome assessors were blinded to treatment group allocation

Participants SCREENED: Not reported 
N RANDOMISED: 91 (treatment: 48; control 43) 
N COMPLETED: 79 (treatment: 42; control 37) 
M = 52 
F = 39 
MEAN AGE: 6.8 
BASELINE DETAILS: 55% had hospital admission, 34% ED visit, 59% GP home visit in previous 6
months 
INCLUSION CRITERIA: Admission for asthma or attended outpatients department for asthma at time of
recruitment; hospital admission for asthma in previous 12 months 
EXCLUSION CRITERIA: Not stated

Interventions EDUCATION GROUP: Nurse run asthma clinic; information; self-monitoring of symptoms, PEF and med-
ications; written action plan allowing self adjustment of medications based on symptoms or PEF; re-
minders sent for regular medical review with own GP; medication modified if necessary (on consulta-
tion with hospital doctor)

Parents and children included; delivered at time of visit or admission. Initial interview lasted 45 min-
utes; follow-up letters sent every 3 months for 12 months reminding patients to have asthma reviewed
by their GP or nurse

CONTROL GROUP: Lower intensity education consisting of self-monitoring of symptoms, PEF and med-
ications (different diary to intervention group). This involved an interview of about 15 minutes only.

TREATMENT PERIOD: 12 months 
FOLLOW-UP PERIOD: 12 months

Outcomes Hospital admissions and home visits by GP - measured for the 6 to 12 month period from beginning to
end of the intervention, i.e. DURING intervention. Skills (response to an acute attack), daily PEF, day
and night wheeze scores, daily puFs of bronchodilator and inhaled steroids, days of oral steroids, days
lost from school, daily activity restriction score - measured for 12 months from beginning to end of the
intervention, i.e. DURING intervention.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Low risk Sealed envelope

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Charlton 1994 
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Methods STUDY DESIGN: Cluster-randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Canada, 26 schools 
DURATION OF STUDY: 12 months

Outcome assessors were blinded to treatment group allocation

Participants N SCREENED: Not reported 
N RANDOMISED: 129 children from 256 randomised had experienced an ED visit within previous year.
Demographics taken from total cohort (treatment: 132; control: 124) 
N COMPLETED: 239 (treatment: 121; control: 118) 
M = 151 
F = 105 
MEAN AGE: 8.6 
BASELINE DETAILS: 70% children had mild asthma 
INCLUSION CRITERIA: Enrolled in Grade 2 to 5, spoke English, given consent/assent, report of physician
diagnosed asthma, asthma medication use, asthma symptoms 3 or more times in past year 
EXCLUSION: Presence of 2nd major chronic illness with pulmonary component

Interventions EDUCATION GROUP: Six 60-minute group sessions based on Roaring Adventures of PuF (RAP). The ses-
sions include the following: (1) getting to know each other, goal setting, use of a peak flowmeter and di-
ary monitoring; (2) trigger identification, control and avoidance, and basic pathophysiology; (3) med-
ications and the proper use of inhalers; (4) symptom recognition and action plan use; (5) lifestyle, exer-
cise and managing an asthma episode; and (6) sharing asthma information with teachers and parents.
Teaching strategies include puppetry, games, role playing, model building, discussions and asthma di-
ary recordings. Parental involvement is encouraged through the use of asthma-related homework ac-
tivities for the family during the weekly intervals. Intervention delivered by health educators.

Setting: School

CONTROL GROUP: Usual care

TREATMENT PERIOD: 6 weeks 
FOLLOW-UP PERIOD: 12 months

Outcomes Quality of life; school absence; parental work absence; health services use

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated random numbers schedule

Allocation concealment? Low risk Centralised system

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Follow up based on extreme case scenario

Cicutto 2005 

 
 

Methods STUDY DESIGN: Parallel group randomised trial 
LOCATION, NUMBER OF CENTRES: USA, paediatric allergy clinics in deprived area of New York 
DURATION OF STUDY: 52 weeks

Clark 1986 
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No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 35 (treatment: 19; control: 16); this number taken only from subgroup of children who
experienced hospitalisation visits in previous year. Remaining demographic details taken from study
cohort (N = 256) 
N COMPLETED: Not reported 
M= Not clear 
F= Not clear 
MEAN AGE: Not reported 
BASELINE DETAILS: Mean ED visit rate 2.8 
INCLUSION CRITERIA: Physician diagnosed asthma; >/= 1 clinic visits in previous year; >/=1 episodes of
wheezing in previous year; 4 to 17 years of age 
EXCLUSION: Handicap that would prevent participation in education programme

Interventions EDUCATION GROUP: Asthma management instruction taken by the child with asthma and the child's
parents, delivered via training sessions developed after collection of initial interview data. 6 hour long
sessions were offered monthly in English and Spanish. Sessions were conducted on a group level with
10 to 15 families present. The sessions consisted of discussion and problem solving led by a health edu-
cator. Emphasis was placed on managing asthma exacerbations, exercise, controlling asthma and asth-
ma triggers, communication with treating physician and improving performance at school.

Setting: Outpatient clinic

CONTROL GROUP: Usual care

TREATMENT DURATION: 24 weeks 
FOLLOW-UP PERIOD: 52 weeks

Outcomes ED visits; hospitalisation

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Clark 1986  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: UK, A&E department 
DURATION OF STUDY: 12 months

Blinding of personnel involved in data collection and ongoing care; outcome assessor blinding could
not be ascertained

Participants N SCREENED: Not reported 
N RANDOMISED: 128 (intervention: 65; control: 63) 
N COMPLETED: 123 

Couriel 1999 
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M= 75 
F= 53 
MEAN AGE: 9.8 years 
BASELINE DETAILS: Hospital in previous six months: 23%; school absence in previous six months: 6.75 
INCLUSION CRITERIA: 6 to 16 years; attending A&E without requirement for admission 
EXCLUSION: Not reported

Interventions EDUCATION GROUP: Structured education programme of 3 home visits at 2 weeks, one month and
3 months after enrolment. Principal aims were to enable recognition of early signs of worsening
asthma and commencing appropriate treatment based on individualised written self-management
plan. Peak flow meter and inhaler technique instruction given to child and a parent. Advice given on
trigger avoidance and managing asthma in school, on holidays and with exercise. Participants encour-
aged to discuss concerns about asthma.  A work book was designed to reinforce the sessions, and chil-
dren encouraged to personalise this and use as a record, and a way of identifying their objectives.

Each child given written self-management plan. The plan was reviewed and reinforced at follow-up ses-
sions. Telephone support was available for children in the intervention group.

Setting: Community/home

CONTROL GROUP: Children visited at home by a research nurses within 2 weeks of the baseline visit
and 3, 6 and 12 months post. No specific advice about managing asthma offered by the research nurse.

TREATMENT PERIOD: 3 months

FOLLOW-UP PERIOD: 12 months post baseline

Outcomes A&E attendance; admission to hospital with asthma symptoms

Notes Data available on request from study author

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk "The randomisation schedule was developed by computer in blocks of six"

Allocation concealment? Low risk "As eligible subjects were identified, a sealed numbered envelope allocating
subjects to one of the groups was opened by a single person who was not oth-
erwise involved with the study"

Incomplete outcome data
addressed? 
All outcomes

Low risk Data available for 96% of trial population at end of follow up

Couriel 1999  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Canada, ED records from hospitals in Alberta 
DURATION OF STUDY: 12 months

No blinding of outcome assessor

Participants N SCREENED: 254 
N RANDOMISED: 130 (of which 93 attended initial assessment); 3-month data reported for 79 partici-
pants (intervention: 32; control: 47) 
N COMPLETED: 62 

Cowie 2002 
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M = 18 
F = 44 
MEAN AGE: 17 years 
BASELINE DETAILS: ICS use: 75%; mean SABA use per day: 4 puFs; FEV1 predicted: 81% 
INCLUSION CRITERIA: 15 to 20 years; attendance at ED with asthma; 
EXCLUSION CRITERIA: Not reported

Interventions EDUCATION GROUP: YAAP - Young Adult Asthma Programme (one-oF visit to central site where ther-
apists assessed inhaler device technique, information provided on asthma, emphasis on ICS & bron-
chodilators; exposure to risk factors +/- action plan

Setting: Community

CONTROL GROUP: Control: basic advice on inhaler technique delivered at some site as intervention but
scheduled at different times

TREATMENT PERIOD: 90 to 120 minute session 
FOLLOW-UP PERIOD: 12 months

Outcomes ED use; hospital admission; use of maintenance therapy; quality of life; withdrawal

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Computer-generated randomisation schedule

Allocation concealment? Low risk Consecutively numbered sealed envelopes

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Cowie 2002  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: USA, inner-city ED 
DURATION OF STUDY: 6 months

Outcome assessors were blinded to treatment group allocation

Participants N SCREENED: Not reported 
N RANDOMISED: 56 (intervention: 28; control group: 28) 
N COMPLETED: 46 
M = Not clear 
F = Not clear 
MEAN AGE: 7.5 years 
BASELINE DETAILS: ICS use: 25%; exposure to passive smoke: 57%; N in household where income <
15000$: 82%. 
INCLUSION CRITERIA: Presentation in ED; 2 to 18 years; Medicaid insurance; home telephone; history
of asthma 
EXCLUSION CRITERIA: Intubation/mechanical ventilation for asthma

Farber 2004 
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Interventions EDUCATION GROUP: Educational intervention delivered during ED visit/hospital admission by trained
staF. Education consisted of inhaler device instruction and action plans. Follow-up phone calls made 1
to 2 weeks, 4 to 6 weeks and 3 months post-enrolment

Setting: ED & home

CONTROL GROUP: Brief education routinely used in ED as normal procedure

TREATMENT PERIOD: 1 session (plus phone calls) 
FOLLOW-UP PERIOD: 6 months

Outcomes ED visits; medication use

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated block randomisation

Allocation concealment? Low risk Schedule generated by third party

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Farber 2004  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: New Zealand, deprived area of Auckland. 
DURATION OF STUDY: 9 months

Outcome assessors and the child's doctor were blinded

Participants N SCREENED: 980 
N RANDOMISED: 500 (treatment: 251; control: 249) 
N COMPLETED: 451 (500 for hospital data) 
M = 210 
F = 290 
MEAN AGE: Range 2 to 55 years 
BASELINE DETAILS: 11% had hospital admission, 28% ED visit, and 41% had an acute attack requiring
GP care in previous 9 months 
INCLUSION CRITERIA: 2 to 55 years, attending ED for treatment of acute asthma and lived within catch-
ment area of hospital, able to answer questionnaire in English, intended to reside in South Auckland for
next 9 months, and could be contacted within 5 days of ED attendance 
EXCLUSION CRITERIA: Not stated

Interventions EDUCATION GROUP: Community education centre run by a nurse and 3 community health workers; in-
formation; self-management skills; patients referred to their GP if changes in medication required and/
or to obtain a written action plan if they didn't have one. Patient's social, financial needs and cultural
beliefs assessed and addressed within programme. 
Patient plus other members of household included if possible; delivered as soon as possible after at-
tendance at ED 
Duration: when all education topics completed, median number of interactions was 3 (range 1 to 10).
Time period not stated.

Garrett 1994 
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CONTROL GROUP: Usual care

TREATMENT PERIOD: Not stated 
FOLLOW-UP PERIOD: 9 months

Outcomes Hospital admissions, ED visits, acute attacks requiring GP care, and days lost from work or school -
measured for 9 months from beginning of intervention. Cough during day (for 2 to 14 year olds), PEF
variability, breathlessness with exercise, night awakenings - measured for 1 week before 9 month inter-
view. Knowledge, inhaler technique, quality of life (data not given) - measured at 9 months after begin-
ning of intervention. Time period of intervention not stated so not sure about overlap between inter-
vention and measurement of outcomes.

Notes About 50% to 60% of data refers to children

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated random numbers schedule

Allocation concealment? Low risk Centrally prepared by person not involved in recruiting participants

Incomplete outcome data
addressed? 
All outcomes

Low risk Complete set of data for hospital contact outcomes

Garrett 1994  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 
LOCATION, NUMBER OF CENTRES: Single outpatient clinic in India 
DURATION OF STUDY: 12 months 
CONCEALMENT OF ALLOCATION: Unclear 
DESCRIBED AS RANDOMISED: Yes 
METHOD OF RANDOMISATION WELL DESCRIBED/APPROPRIATE: Not described 
DESCRIPTION OF WITHDRAWALS/DROPOUTS: Not stated 
TYPE OF ANALYSIS (AVAILABLE CASE/TREATMENT RECEIVED/ ITT):

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 83 (intervention: 45; control: 38) 
N COMPLETED: Not reported 
M = Not clear 
F = Not clear 
MEAN AGE: Not available 
BASELINE DETAILS: Not available 
INCLUSION CRITERIA: 10 to 45 years; > 15% improvement in FEV1 predicted post-SABA; diurnal varia-
tion in PEFR > 20%; 1 or more hospitalisations/emergency room visits in year prior to the study; drug
therapy for at least 50% of days in month 
EXCLUSION CRITERIA: Chronic respiratory infections; COPD; multisystem disorders, smoking history

Interventions EDUCATION GROUP: Self-management training (SMT). 4 sessions (2 hours duration) of asthma SMT ed-
ucation & training sessions during first month following the baseline interview. Training delivered by
social scientist under guidance of a physician. Participants trained to adjust treatment depending on
severity of disease.

CONTROL GROUP: Usual care

Ghosh 1998 
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TREATMENT PERIOD: 4 weeks 
FOLLOW-UP PERIOD: 12 months

Outcomes PEF; hospitalisations/ER visits; cost

Notes Age 10 to 45; unable to separate out data

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Available case (assumed)

Ghosh 1998  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 3-arm study. 
LOCATION, NUMBER OF CENTRES: Single centre in Milwaukee, USA 
DURATION OF STUDY: 6 months

Outcome assessors were blinded to treatment group allocation

Participants N SCREENED: 617 
N RANDOMISED: 352 
N COMPLETED: 275 (baseline presented for completers: PCP group: 95; case manager group: 81; usual
care: 99) 
M = 180 
F = 95 
MEAN AGE: 6.8 years 
BASELINE DETAILS: 69% African-American; Median hospitalisations in past year: 2; 40% live in house-
hold with a smoker; 60% have public insurance 
INCLUSION CRITERIA: 2 to 18 years; treated at Children's Hospital of Wisconsin ED for acute asthma 
EXCLUSION CRITERIA: Families in which none of the primary care givers were English-speaking; other
lung disease; presence of tracheostomy; previous treatment with case manager

Interventions EDUCATION GROUP 1 (PCP group): Educational intervention comprising: videotape shown during ED
visit, teaching of proper use of peak-flow meter & inhaler technique instruction, provision of acute asth-
ma medications, instruction to follow-up with primary care provider (PCP) within 1 week, written asth-
ma care plan; 2. Intensive primary care linkage: copy of the ED chart & letter recommending asthma
care plan, sent to primary care provider's (PCP) office; PCP contacted to establish whether follow-up
appointment had been made. Contact made with participants to ask whether appointment had been
scheduled and assistance offered if this had not been done; follow-up calls repeated until appointment
had been reported. Visit verified with PCP; final contact made at 14 days to establish that PCP visit had
taken place. In absence of PCP, parents instructed to contact insurance company for approved PCP or
where no insurance/Medicaid contact recommended with clinics accepting new patients in the area.

EDUCATION GROUP 2 (Case manager group): Same interventions as listed for 1 and 2 above, plus: 3. As-
signment to case manager who made home visits & telephone calls during the 6-month follow-up pe-
riod. During these visits and calls, the case manager assessed asthma needs; instigated personalised
care plan for all the family; provided asthma education by using a pack of educational materials and
made onwards referrals as appropriate.

Gorelick 2006 
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CONTROL GROUP: Usual care including educational intervention and discharge planning as detailed in
PCP and 1

TREATMENT PERIOD: For PCP group: 14 days; for case manager group: 6 months. 
FOLLOW-UP PERIOD: 6 months post-ED visit

Outcomes ED visits; quality of life

Notes Average visits 4 per patient in case manager group

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated list

Allocation concealment? Low risk Sequentially number opaque sealed envelope

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Gorelick 2006  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: USA, Hospitals in New England 
DURATION OF STUDY: 24 months

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 57 (18 of which were identified from index hospitalisation: intervention: 9; control: 9) 
N COMPLETED: 18 
M = 8 
F = 10 
MEAN AGE: 4 years 
BASELINE DETAILS: Not available for hospitalised participants 
INCLUSION CRITERIA: Hospitalisation within one year of study enrolment 
EXCLUSION CRITERIA: Not reported

Interventions EDUCATION GROUP: Child and family received educational programme with advice on triggers, warn-
ing signs and maintenance medication in an initial session. Outreach follow up was by specialist nurse
care over 12-month period with educational and reinforcement components.

Setting: Outpatient clinic

CONTROL GROUP: Child and family had the same educational session as described above, but no con-
tact from outreach nurse.

TREATMENT PERIOD: 12 months 
FOLLOW-UP PERIOD: 12 months

Outcomes Hospitalisation; cost

Notes  

Greineder 1999 
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Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Paired randomisation sequence from random numbers table

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Low risk All participants completed

Greineder 1999  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Paediatric ED at urban hospital USA 
DURATION OF STUDY: 24 months

Outcome assessors blinded to treatment group allocation

Participants N SCREENED: 300 
N RANDOMISED: 298 (NB 129 analysed). 
N COMPLETED: 129 
M= Not reported 
F= Not reported 
MEAN AGE: Not reported 
BASELINE DETAILS: Not reported 
INCLUSION CRITERIA: 2 to 17 years; ED attendance with acute asthma 
EXCLUSION CRITERIA: Not reported

Interventions EDUCATION GROUP: 3 x 1 hour visits 2 weeks apart, including a review of treatment regimens, inhaler
technique, use of PEF meter, skin-prick test and provision of allergen control measures; encourage-
ment to telephone specialist centre for advice regarding symptoms. Education delivered by nurses.

Setting: Outpatient clinic

CONTROL GROUP: Usual care

TREATMENT PERIOD: 6 weeks 
FOLLOW-UP PERIOD: 12 months and 24 months

Outcomes ED visits; hospitalisations

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

High risk Date of birth

Allocation concealment? High risk Date of birth; even date of birth - intervention; odd date of birth - control

Incomplete outcome data
addressed? 

Unclear risk Available case

Harish 2001 
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All outcomes
Harish 2001  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 
LOCATION, NUMBER OF CENTRES: USA; primary care clinic at Children's Hospital & affiliated local
health centre 
DURATION OF STUDY: 10 months

No blinding of outcome assessor

Participants N SCREENED: 471 approached 
N RANDOMISED: 137 (treatment: 76; control: 61) 
N COMPLETED: 106 
M = 95 
F = 42 
MEAN AGE: 7.4 years 
BASELINE DETAILS: African American: 61%; private health insurance: 13.3% 
INCLUSION CRITERIA: 3 to 12 years; any outpatient visits, emergency department visits, or inpatient
admissions for asthma during the year prior to enrolment 
EXCLUSION CRITERIA: Significant co-morbid lung disease; residence outside of Boston/surrounding
communities; involvement in other clinical research in asthma

Interventions EDUCATION GROUP: Interactive educational computer programme imparting knowledge of symptom
recognition, identification of allergens, medication use, appropriate use of health services & normal ac-
tivity. Children exposed to computer programme over 3 visits.

Setting: Hospital

CONTROL GROUP: Follow up on 3 occasions (usual clinical assessment)

TREATMENT PERIOD: 3 visits 
FOLLOW-UP PERIOD: 10 months

Outcomes Emergency visits; knowledge; withdrawals; availability of PEF meter

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Computer-generated randomisation lists at each site; within each site children
stratified on age (above or below 7 years of age)

Allocation concealment? Low risk Study assignment contained in sealed, opaque envelope

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Available case (assumed)

Homer 2000 

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: USA, Mount Sinai Hospital ED & referrals to paediatric chest unit 

Karnick 2007 
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DURATION OF STUDY: 9 months

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 212 (intervention i: 68; intervention ii: 70; control: 74) 
N COMPLETED: 165 
M = 127 
F = 85 
MEAN AGE: 4 years 
BASELINE DETAILS: Medicaid: 89%; mean ED visits (baseline year): 1.87; hospital admissions: 1.04; un-
scheduled clinic visits: 2.84 
INCLUSION CRITERIA: 1 to 16 years; recruitment through Mount Sinai Hospital ED or referral to special-
ist paediatric chest unit 
EXCLUSION CRITERIA: Other significant chronic disease

Interventions EDUCATION GROUP 1: Reinforced education - 20 to 30-minute session followed up by regular tele-
phone contact. Participating families were encouraged to call educator.

EDUCATION GROUP 2: Reinforced education & case management - 20 to 30-minute session followed
up by regular telephone contact. Participating families were encouraged to call health educator. Case
manager/nurse practitioner worked with family on action plan. Called upon if necessary by health edu-
cator.

CONTROL GROUP: Basic asthma education - 20 to 30-minute session

TREATMENT PERIOD: 9 months 
FOLLOW-UP PERIOD: 9 months

Outcomes ED visits; hospitalisations; length of hospital stay; cost

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Available case

Karnick 2007  (Continued)

 
 

Methods STUDY DESIGN: Parallel group alternate allocation trial 
LOCATION, NUMBER OF CENTRES: USA, Children's hospital 
DURATION OF STUDY: 12 months

No blinding of outcome assessor

Participants N SCREENED: 102 families 
N RANDOMISED: 80 (baseline reported for 78 children who completed) 
N COMPLETED: 78 
M = 54 

Kelly 2000 
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F = 24 
MEAN AGE: 2 to 5 years: 32; 6 to 10 years: 26; 11 to 15: 20 
BASELINE DETAILS: 94% African American; all had Medicaid insurance; regular maintenance therapy:
47%; smoker in household: 48% 
INCLUSION CRITERIA: 2 to 16 years; ED presentation 2 or more times/hospitalised at least once in pre-
vious year; insurance coverage through Medicaid; primary care received in hospital outpatient clinic;
not evaluated by an asthma specialist in preceding 2 years 
EXCLUSION CRITERIA: Not reported

Interventions EDUCATION GROUP: One-on-one session with physician and outreach nurse including emphasis on
regular medication use, action plan. Education reinforced during follow-up by physician and outreach
nurse. Outreach nurse followed up with families by phone (or leR messages with friends/neighbours
where no phone access was possible).

Setting: Outpatient clinic and home

CONTROL GROUP: Usual care as provided by primary care provider

TREATMENT PERIOD: 1 session and subsequent phone calls during data collection (12 months) 
FOLLOW-UP PERIOD: 12 months

Outcomes ED visits, hospitalisation, quality of life, cost

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

High risk Alternate allocation

Allocation concealment? High risk Alternate allocation

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Kelly 2000  (Continued)

 
 

Methods STUDY DESIGN: Parallel group, single-blind study 
LOCATION, NUMBER OF CENTRES: ED treated children from Sydney Children's Hospital 
DURATION OF STUDY: 6 months

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 310 (intervention: 155; control: 155) 
N COMPLETED: 236 
M = 178 
F = 99 
MEAN AGE: 5 years 
BASELINE DETAILS: ED visits in 6 months prior to study: 1.5; ICS therapy: 34% 
INCLUSION CRITERIA: Seen and discharged from ED of Sydney Children's Hospital with asthma 
EXCLUSION CRITERIA: Not reported

Khan 2004 
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Interventions EDUCATION GROUP: Telephone consultation with experienced asthma educator <2 weeks of return
of initial questionnaires by parents; intervention aimed to empower family & reinforce advice given to
parents at ED discharge. Emphasis made on importance of regular maintenance therapy.

Setting: Home

CONTROL GROUP: Usual care + WAP

Both groups received written action plan

TREATMENT PERIOD: 1 phone call of between 5 and 44 minutes duration 
FOLLOW-UP PERIOD: 6 months

Outcomes ED visits; hospitalisation; symptoms

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Khan 2004  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Unclear 
DURATION OF STUDY: Not reported

Blinding of outcome assessor could not be ascertained

Participants N SCREENED: Not reported 
N RANDOMISED: 47 (distribution between intervention and control groups not clear) 
N COMPLETED: Not clear 
M = Not clear 
F = Not clear 
MEAN AGE: Not reported 
BASELINE DETAILS: 98% African American 
INCLUSION CRITERIA: 8 to 18 years 
EXCLUSION CRITERIA: Not reported

Interventions EDUCATION GROUP: STARBRIGHT an interactive computer assisted programme including education
and peer support

Setting: Not clear

CONTROL GROUP: Usual care

TREATMENT PERIOD: Not reported 
FOLLOW-UP PERIOD: Not reported

Kinlow 2001 
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Outcomes Knowledge scores; satisfaction with intervention

Notes Abstract only 
Asthma & sickle cell disease

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

High risk Randomisation according to time of hospitalisation

Allocation concealment? High risk See above

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Information not available

Kinlow 2001  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in urban area of UK 
DURATION OF STUDY: Not reported

Blinding of outcome assessor not described

Participants N SCREENED: 201 
N RANDOMISED: 201 (treatment: 96; control: 105) 
N COMPLETED: 201 (hospital data); 129 (questionnaire) 
M = 124 
F = 77 
MEDIAN AGE: 5 
BASELINE DETAILS: Median (range) number of previous admissions: intervention 2 (0 to 8) control 2 (0
to 19) 
INCLUSION CRITERIA: >= 2 years admitted to a children's hospital for acute asthma 
EXCLUSION CRITERIA: Children admitted on a weekend

Interventions EDUCATION GROUP: Type: asthma management training programme by specialist asthma nurse: in-
formation (written and interactive); instruction in self-monitoring of PEF (> 5 years) and/or symptoms;
short course of oral steroids with guidance on when to start them; written action plan; 1 review session
at nurse-run asthma clinic and telephone advice after discharge

Parents and children included; delivered during admission and continued at home

Duration: about 45 minutes over 2 to 3 meetings, plus 1 follow-up clinic visit and telephone advice as
required

CONTROL GROUP: Usual care

TREATMENT PERIOD: 2 to 3 weeks 
FOLLOW-UP PERIOD: 14 months

Outcomes Hospital admissions, ED visits - measured for between 2 and 14 months from discharge, i.e. AFTER in-
tervention completed. Urgent GP visit within 3 to 4 weeks from discharge. Day and night morbidity
scores, disability score - measured at 3 to 4 weeks following discharge, i.e.. AFTER intervention com-
pleted.

Madge 1997 
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Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Drawing cards to allocate each sequential future admission to intervention or
control

Allocation concealment? High risk Open list

Incomplete outcome data
addressed? 
All outcomes

Low risk Complete for hospital data; available case for other endpoints

Madge 1997  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in urban area of UK 
DURATION OF STUDY: Not reported

Outcome assessors were blinded

Participants N SCREENED: 16 
N RANDOMISED: 16 (treatment: 8; control: 8) 
N COMPLETED: 14 
M = 11 
F = 3 
MEAN AGE: 10.5 
BASELINE DETAILS: Not stated 
INCLUSION CRITERIA: Children with asthma, 9 to 13 years, >= 1 emergency treatment for asthma in
previous year, using bronchodilators, recruited from 2 allergy clinics. Author confirmed that all had ED
visit within previous 12 months. 
EXCLUSION CRITERIA: Known developmental or behavioural problems

Interventions EDUCATION GROUP: 30-minute diagnostic interview followed by 4 individually tailored educational
sessions on the self-management of asthma (4 weekly sessions): included information, goal setting,
self-evaluation and self-monitoring. The programme (known as AIR WISE) also included: assessment of
medications (although generally not changed) and an action plan. Interviews conducted in allergy clin-
ic. Children were the focus but the child's parents and physician included in the process.

CONTROL GROUP: Usual care

TREATMENT PERIOD: 4 weeks 
FOLLOW-UP PERIOD: 12 months

Outcomes Knowledge (no data given), emergency treatments for asthma, asthma drug regimen (no data given),
dollars saved by reduced number of emergency treatments minus cost of programme - measured for
12 months AFTER intervention completed

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

McNabb 1985 

Interventions for educating children who are at risk of asthma-related emergency department attendance (Review)

Copyright © 2010 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

47



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Adequate sequence gener-
ation?

Low risk Randomised by coin toss

Allocation concealment? High risk External experimenter; patients matched on: clinic where enrolled, number of
emergency treatments for asthma in previous 12 months, asthma medication
regimen and age

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

McNabb 1985  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in multiethnic area of New Zealand 
DURATION OF STUDY: Not reported

Outcome assessors were blinded

Participants N SCREENED: Not reported 
N RANDOMISED: 368 
N COMPLETED: 368 (hospital data); 259 (questionnaire) 
M = Not stated (ratio of M:F given for Europeans 1.4:1 and Polynesians: 1.6:1) 
F = Not stated 
MEAN AGE: 6 
BASELINE DETAILS: Not stated 
INCLUSION CRITERIA: 2 to 14 years, admitted to hospital for asthma 
EXCLUSION CRITERIA: Lived outside catchment area of hospital, previous life threatening attack of
asthma; known developmental or behavioural problems

Interventions EDUCATION GROUP: Monthly home visits by a community child health nurse; information only, includ-
ing encouragement to attend GP or clinic follow up visits and to consult GP for asthma attacks rather
than going to the ED. Children and their families included; delivered following hospital admission at
home. 6 visits were made over 6 months - duration of visit not specified. About 50% to 70% of patients
had all 6 visits.

CONTROL GROUP: Usual care

TREATMENT PERIOD: 6 months 
FOLLOW-UP PERIOD: 12 months post-intervention

Outcomes Hospital readmissions - measured for the 6-month period of the intervention (data not used in this re-
view) and for 12 months AFTER intervention completed. Urgent treatment for asthma attack, days oF
school - measured DURING the 6-month period of the intervention. Knowledge, current asthma drug
treatment (sympathomimetics, oral steroids, inhaled steroids, cromoglycate) - measured at the end of
the intervention. Data stratified by ethnicity (Polynesian, European) but combined for the meta-analy-
sis.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Random numbers, first stratified by ethnicity (Polynesian, European)

Mitchell 1986 
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Allocation concealment? Low risk Done without knowledge of patient details

Incomplete outcome data
addressed? 
All outcomes

Low risk Complete for hospital data. Available case for questionnaire.

Mitchell 1986  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 
LOCATION, NUMBER OF CENTRES: 8 sites located in inner city American conurbations 
DURATION OF STUDY: 2 years

Outcome assessors were blinded

Participants N SCREENED: 2847 
N RANDOMISED: 1033 (treatment: 515; control: 518) 
N COMPLETED: Not clear 
M = 661 
F = 372 
MEAN AGE: 7.7 
BASELINE DETAILS: African American: 75%; caretaker smokes: 42%; hospitalisation in previous month:
4.5% 
INCLUSION CRITERIA: English/Spanish-speaking; 5 to 11 years; physician-diagnosed asthma; resident
in inner city; use 2 or more medications for asthma, asthma hospitalisation and one unscheduled visit
for asthma in 6 months prior to study. Alternatively child had to have symptoms for more than 2 days/
sleep disruption for more than 2 nights during 2 weeks prior to study entry 
EXCLUSION CRITERIA: Not stated

Interventions EDUCATION GROUP: Intervention delivered to caretaker of child by counsellor who encouraged better
communication between family and physician. Primary care physician sent asthma care plan, a spacer,
a peak flow meter, and asthma guidelines. Caretakers invited to attend 2 group sessions and individ-
ual meeting with their counsellor during 2 months after baseline. Group sessions covered triggers, envi-
ronmental controls, asthma physiology, strategies for problem solving, and communicating with their
child's physician. Children participated in group sessions during following 2-month period. Additional-
ly, bedding provided to families in intervention group & encouraged to minimise exposure to environ-
mental triggers (tobacco and pet exposure).

Counsellor maintained contact with families via telephone every 2 months, tailoring contact based on
risk assessment (allergen and trigger exposure, access to care, adherence)

Setting: Home

CONTROL GROUP: Usual care

Arrangements made to assign a primary care physician for participants in both the intervention and
control groups without one

TREATMENT PERIOD: 4 months 
FOLLOW-UP PERIOD: 2 years

Outcomes Symptoms; ED visits; hospitalisation

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

NCICAS 
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Adequate sequence gener-
ation?

Unclear risk Block randomisation within site

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Intention-to-treat analysis; no explicit description of how data were analysed
for hospital contact outcomes

NCICAS  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 
LOCATION, NUMBER OF CENTRES: Single centre in Hong Kong. 
DURATION OF STUDY: 3 months

Outcome assessors were blinded

Participants N SCREENED: Not clear 
N RANDOMISED: 100 (treatment: 45; control: 55) 
N COMPLETED: 100 
M = 74 
F = 26 
MEAN AGE: 2 to 5 years: 68; 6 to 9 years: 24; 10 to 15 years: 8 
BASELINE DETAILS: Mild and mild to moderate asthma 
INCLUSION CRITERIA: 2 to 15 years; admitted with an acute asthmatic attack 
EXCLUSION CRITERIA: Children with severe acute asthma requiring intensive care; non-Chinese speak-
ers

Interventions EDUCATION GROUP: 6 components: (i) contact with Asthma Nurse < 24 hours post-admission; ii) book-
let with same information & action plan with modified cartoon figures. Asthma diary given to parents
(iii) video intervention; (iv) 30-minute teaching & discussion session; v) assessment of inhaler technique
& reinforcement of knowledge of asthma prior to discharge; (vi) telephone follow up 1 week after dis-
charge

Setting: Hospital & home

CONTROL GROUP: 3 components (i) Asthma Nurse acted 1 to 2 days after admission; (ii) information
sheet describing nature of asthma, avoidance of triggers, usage of medication, & steps to be take in
acute asthmatic attack. Asthma diary given to parents; (iii) 30-minute teaching & discussion session.

TREATMENT PERIOD: 1 to 2 days (in hospital) 
FOLLOW-UP PERIOD: 3 months

Outcomes ED visits; hospitalisation; compliance; school absence

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated random-number table

Allocation concealment? Unclear risk Information not available

Ng 2006 
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Incomplete outcome data
addressed? 
All outcomes

Unclear risk Information not available

Ng 2006  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: 3 centres serving low-income families in San Francisco, USA 
DURATION OF STUDY: 12 months 
CONCEALMENT OF ALLOCATION: Unclear 
DESCRIBED AS RANDOMISED: Yes 
METHOD OF RANDOMISATION WELL DESCRIBED/APPROPRIATE: 
DESCRIPTION OF WITHDRAWALS/DROPOUTS: Stated 
TYPE OF ANALYSIS (AVAILABLE CASE/TREATMENT RECEIVED/ ITT): ITT

No blinding of outcome assessor

Participants N SCREENED: Not reported 
N RANDOMISED: 119 (intervention: 59; control: 60) 
N COMPLETED: 97 
M = 69 
F = 50 
MEAN AGE: 8 years 
BASELINE DETAILS: Hispanic: 57%; African American: 21%; Medicaid: 71.5%; 
INCLUSION CRITERIA: Moderate-severe asthma; low-income family; 5 to 12 years; covered by state
health insurance or eligible for state insurance; history of asthma > 6 months; hospitalisation or > 2 ED
visits for asthma in previous year 
EXCLUSION CRITERIA: Children under the care of allergist/pulmonary specialist

Interventions EDUCATION GROUP: Disease management programme including assignment to a case manager who
delivered a 3-session course. Case manager also maintained dialogue over 32 weeks of study. Partici-
pants also given computer game aimed to improve asthma; 2 visits to specialist; telephone advice line
staFed 18 hours/day by specialists.

Setting: Home

CONTROL GROUP: Usual care and non-violent computer game

TREATMENT PERIOD: 32 weeks (duration of availability of case manager) 
FOLLOW-UP PERIOD: 12 months

Outcomes ED visits; symptoms; lung function; quality of life; knowledge scores

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Block randomisation to generate balance between younger and older children

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Described as intention-to-treat; no explicit description of how this population
was composed

Shames 2004 
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Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Urban ED in USA 
DURATION OF STUDY: 6 months

Outcome assessors were blinded

Participants N SCREENED: 702 
N RANDOMISED: 543 (of which 527 enrolled) 
N COMPLETED: 302 
M = 349 
F = 178 
MEAN AGE: 6.4 years 
BASELINE DETAILS: 92% African American; 92% Medicaid; 
INCLUSION CRITERIA: 2 to 12 years; Medicaid or no medical insurance 
EXCLUSION CRITERIA: Admission to hospital during index ED visit; chronic illness other than asthma;
no working telephone in the home; participation in another asthma study; no primary care physician;
parents unable to communicate effectively in English

Interventions EDUCATION GROUP: 2 follow-up phone calls and monetary incentive delivered by health educator. Call
on day 2 (2-day call) and the other on day 5 (5-day call) post-index ED visit. Coach reinforced impor-
tance of PCP follow up and discussed advantages of seeking follow-up care with child's PCP. Strategies
to overcome barriers to follow-up care mentioned by the parents also discussed.

Setting: Home

CONTROL GROUP: Usual care

TREATMENT PERIOD: 5 days 
FOLLOW-UP PERIOD: 6 months

Outcomes ED visit; scheduled attendance with primary care provider

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Low risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Low risk All participants analysed from audit checks

Smith 2004 

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Urban ED in USA 
DURATION OF STUDY: 2 weeks

Outcome assessors were blinded

Smith 2006 
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Participants N SCREENED: Not reported 
N RANDOMISED: 92 
N COMPLETED: 86 
M = 54 
F = 38 
MEAN AGE: 6.5 years 
BASELINE DETAILS: 90% African American; 97% Medicaid 
INCLUSION CRITERIA: 2 to 12 years of age; Medicaid or no insurance cover; presenting to ED requiring
bronchodilator therapy for acute asthma 
EXCLUSION CRITERIA: Admission to hospital during index ED visit; chronic illness other than asthma;
no working telephone in the home; participation in another asthma study; no primary care physician;
parents unable to communicate effectively in English

Interventions EDUCATION GROUP: Parental coaching during ED visit and monetary incentive. Coach asked questions
of parent regarding perceptions of ED visit and discussed advantages of follow up with PCP. Coach in-
cluded discussion of barriers to follow up.

Setting: Hospital

CONTROL GROUP: Usual care

TREATMENT PERIOD: In ED. Both groups were reminded of importance of follow-up with PCP. 
FOLLOW-UP PERIOD: 2 weeks

Outcomes Scheduled attendance at PCP; unscheduled attendance at PCP office with acute asthma

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer-generated randomisation schedule.

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Smith 2006  (Continued)

 
 

Methods STUDY DESIGN: Parallel group 
LOCATION, NUMBER OF CENTRES: 4 clinical sites in Texas, USA 
DURATION OF STUDY: 12 months

No blinding of outcome assessors

Participants N SCREENED: Not reported 
N RANDOMISED: 464 (intervention: 263; control: 201) 
N COMPLETED: 218 
M = 294 
F = 170 
MEAN AGE: 6.56 years 
BASELINE DETAILS: African American: 54.7%; Hispanic: 28.7%; insured/uninsured: 85.3/14.7% 

Sockrider 2006 
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INCLUSION CRITERIA: Presentation to ED with acute asthma; 1 to 18 years; diagnosed asthma; care giv-
er should have been able to speak English 
EXCLUSION CRITERIA: Diagnosis of another chronic lung or cardiovascular disease

Interventions EDUCATION GROUP: ED self-management intervention focusing individualised content based around
triggers and therapy regimens. Delivered in ED as a computer-based programme, with follow-up tele-
phone call 1 to 2 weeks after the visit by educator. Follow-up phone call made by trained educator who
also constructs a written action plan for the child. All materials are available in English and Spanish.
Telephone advice line set up for participants in intervention group.

Setting: Hospital & home

CONTROL GROUP: Usual care

TREATMENT PERIOD: 1 to 2 weeks post-discharge 
FOLLOW-UP PERIOD: 12 months (data reported for 9 month outcome)

Outcomes Quality of life; ED visits; hospitalisation

Notes Data incomplete - study presented as preliminary analysis

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

High risk Available case:

"Medical chart reviews of health care utilization were unavailable from com-
munity hospitals not participating in the network, and therefore it was not
possible to discern possible underreporting by caregivers"

Sockrider 2006  (Continued)

 
 

Methods STUDY DESIGN: Prospective, randomised, partly blinded, controlled trial 
LOCATION, NUMBER OF CENTRES: UK; Children's Hospital, Leicester Royal Infirmary, Booth Hall Chil-
dren's Hospital, Manchester 
DURATION OF STUDY: 12 months

Outcome assessors were blinded

Participants N SCREENED: 595 
N RANDOMISED: 200 (101 intervention; 99 control) 
N COMPLETED: Intervention - successful follow up at 3 months = 82, 6 months = 88, 12 months = 90.
Control at 3 months = 83, 6 months = 82, 12 months = 87 
M = 134 
F = 66 
MEAN AGE: 32 months (2.7 years) 
BASELINE DETAILS: Previous hospital admissions, pattern & severity of asthma symptoms, atopic dis-
ease, precipitating factors for wheeze, medication on discharge; parent's recall of information deliv-
ered about asthma on discharge, who delivered, how long it took, written or verbal, its usefulness. 
INCLUSION CRITERIA: 18 months to 5 years, recruited on admission to hospital or presentation to ED or
Children's Assessment Unit (CAU) for acute severe asthma or wheeze 

Stevens 2002 
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EXCLUSION CRITERIA: Not stated

Interventions EDUCATION GROUP: Given by nurse specialist (1) a general education booklet about asthma in pre-
school children; (2) a written guided self-management plan; (3) 2 20-minute structured educational ses-
sions given on a one to one basis to the parent(s) and child.

Setting: Hospital and clinic

CONTROL GROUP: Usual care, range of advice

TREATMENT PERIOD: Inpatients received the first session on the ward on the day of discharge and re-
turned 1 month later for the second session. Children recruited from A&E/CAU received their initial edu-
cation session in the outpatient clinic within 2 weeks of attendance at A&E/CAU and returned 1 month
later for their second visit. 
FOLLOW-UP PERIOD: 12 months

Outcomes Outcomes were measured at 3, 6 and 12 months. Primary outcomes: GP consultation rates, hospital
readmissions, attendances at A&E or CAU. 
Secondary outcome measures included the child's asthma symptoms and consequent level of disabili-
ty and quality of life.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Information not available

Allocation concealment? Low risk Numerical codes in random blocks of 10, delivered in sealed envelopes

Incomplete outcome data
addressed? 
All outcomes

Unclear risk N analysed for hospital contact data outcomes > N completing the study. Infor-
mation on whether audit checks picked up missing data not explained.

Stevens 2002  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: Single centre in Spain 
DURATION OF STUDY: 12 weeks

No blinding of outcome assessors

Participants N SCREENED: Not reported 
N RANDOMISED: 50 (treatment: 25; control: 25) 
N COMPLETED: 50 
M = Not reported 
F = Not reported 
MEAN AGE: 32 months (2.7 years) 
BASELINE DETAILS: Mean (SD) number of emergency health care visits in 12 weeks prior to study: inter-
vention 1.5 (0.8), control 2.0 (1.0) 
INCLUSION CRITERIA: 8 to 12 years, recent ED visit or admission (to inpatient unit that offered the Asth-
ma Education Program) for asthma at the participating hospital 
EXCLUSION CRITERIA: Additional chronic health problems, needed a community health nurse referral
for post-discharge follow up, or were participating in a concurrent asthma education programme

Talabere 1993 
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Interventions EDUCATION GROUP: Asthma education programme; conducted by nurses after training from re-
searcher plus previous experience, or by the researcher (who was also a nurse); information only (writ-
ten and interactive). Parents and children included; delivered at earliest mutually convenient time (for
those admitted, it was done during the hospitalisation). Intervevention delivered over 2 1-hour ses-
sions.

CONTROL GROUP: Usual care

TREATMENT PERIOD: Not stated (2 x 1 hour sessions) 
FOLLOW-UP PERIOD: 12 weeks

Outcomes Hospital admissions, emergency health care visits, altered breathing episodes, medication use (no data
given), school absences - measured for 12 weeks AFTER intervention completed. Child asthma knowl-
edge - measured at 12 weeks AFTER intervention completed.

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Coin toss

Allocation concealment? High risk Blocking to control for gender, race and age; allocation by coin toss in pres-
ence of investigator and family

Incomplete outcome data
addressed? 
All outcomes

Low risk Complete set of data

Talabere 1993  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: USA, Children's National Medical Centre, Washington DC 
DURATION OF STUDY: 6 months 
CONCEALMENT OF ALLOCATION: Adequate 
DESCRIBED AS RANDOMISED: Yes 
METHOD OF RANDOMISATION WELL DESCRIBED/APPROPRIATE: Stated 
DESCRIPTION OF WITHDRAWALS/DROPOUTS: Not clear 
TYPE OF ANALYSIS (AVAILABLE CASE/TREATMENT RECEIVED/ ITT): ITT

Outcome assessors blinded

Participants N SCREENED: 2791 
N RANDOMISED: 490 (244 intervention, 244 control) 
N COMPLETED: 437 (219 intervention, 218 control) 
M = 63.9% 
F = 36.1%

MEAN AGE: Not available 
BASELINE DETAILS: 86% African-American; 43% households annual income <30000 USD; 52% partici-
pants used ED > 3 times in previous year 
INCLUSION CRITERIA: age 1 to 17 years, prior physician diagnosed asthma; >/= 1 unscheduled visits for
acute asthma last 6 months or 1 or > admission to hospital last 12 months; a parent or guardian avail-
able; residence in Washington, DC; requirement for 3 or more doses of nebulised albuterol in the ED at
the time of enrolment 

Teach 2006 
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EXCLUSION CRITERIA: significant medical conditions of CVS/RESP system; specialist visit in last 6
months; 2 or more of the following: a current written asthma medical action plan, current use of more
than 1 controller medication, or a scheduled visit for asthma care with their PCP in the prior 2 weeks;
enrolment in another asthma research study; unavailability for telephone follow up; unable to peak
English or Spanish

Interventions EDUCATION GROUP: Asthma self-monitoring & management, environmental modification & trigger
control, links/referrals to PCP (follow up with PCP arranged within 3 weeks, hypoallergenic mattress
casing given, phone follow up at 1, 3 and 6 months), delivered by health educator

Setting: Clinic & home

CONTROL GROUP: Asthma education book, no follow up

TREATMENT PERIOD: Single visit to IMPACT DC asthma clinic located in ED 60 to 90 minutes 2 to 15 days
after ED visit 
FOLLOW-UP PERIOD: 6 months

Outcomes Unscheduled visits for acute asthma; secondary - hospital admissions, scheduled PCP visits, asthma
medication and device use, efforts to control asthma triggers in the home, linkages to care providers,
asthma classification by NHLBI criteria, current asthma symptoms, and asthma QOL

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk "Each batch of 30 envelopes was then exhaustively shuffled and numbered
with participant identification numbers. During enrolment, the research assis-
tants opened each sequential envelope after informed consent and assent was
obtained and after the baseline interview was conducted"

Allocation concealment? Low risk Opaque, sealed envelopes

Incomplete outcome data
addressed? 
All outcomes

Unclear risk "All outcomes were analyzed among those completing follow-up for the rele-
vant period using an intention-to-treat paradigm"

Teach 2006  (Continued)

 
 

Methods STUDY DESIGN: Parallel group randomised controlled trial 
LOCATION, NUMBER OF CENTRES: 1 - USA, Cleveland, Ohio 
DURATION OF STUDY: 12 months 
CONCEALMENT OF ALLOCATION: Not clear 
DESCRIBED AS RANDOMISED: Yes 
METHOD OF RANDOMISATION WELL DESCRIBED/APPROPRIATE: 
DESCRIPTION OF WITHDRAWALS/DROPOUTS: Not stated/not clear 
TYPE OF ANALYSIS (AVAILABLE CASE/TREATMENT RECEIVED/ ITT): Permuted block randomisation
scheme according to age

Outcome assessors blinded

Participants N SCREENED: Not clear (327 eligible families asked to participate, 216 attended baseline visit) 
N RANDOMISED: 175 (89 intervention, 86 control) 
N COMPLETED: 83 of 89 in intervention group 
M = 126 
F = 49 

Walders 2006 
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MEAN AGE: 7.3 
BASELINE DETAILS: English speaking children, 4 to 12 years, physician diagnosed asthma > 3months 
INCLUSION CRITERIA: (1) 2 or more emergency department visits for asthma in the past year and/or (2)
1 or more asthma hospitalisations in the past year; and (3) the lack of an asthma treatment plan 
EXCLUSION CRITERIA: Under specialist care, near fatal asthma, co-morbid conditions

Interventions EDUCATION GROUP: WAP, PFM, spacer device, treatment group also 1-hour education on asthma
(pathophysiology, triggers, treatment). Intervention group visit 3 1 week later for problem-solving ses-
sion based on ARP (asthma risk profile), access to 24-hour nurse run helpline

Setting: Clinic

CONTROL GROUP: WAP, PFM, spacer education in visit 2

TREATMENT PERIOD: Baseline visit - info gathering, 2-week run-in period then visit 2 for education/PFM
and spacer device training. 3 weeks in total for 3 visits. 
FOLLOW-UP PERIOD: 12 months (telephone at 2, 4, 8, 10 months, clinic visit at 6 & 12 months)

Outcomes Primary - asthma symptom reports; secondary - health care utilisation & QOL

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk "Permuted block randomisation scheme according to age"'

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Unclear risk Described as intention-to-treat analysis; explicit description of how this popu-
lation was defined is not provided

Walders 2006  (Continued)

 
 

Methods STUDY DESIGN: Parallel group design 
LOCATION, NUMBER OF CENTRES: Germany; 4 inpatient rehabilitation units 
DURATION OF STUDY: 24 weeks

No blinding of outcome assessors

Participants N SCREENED: 242 
N RANDOMISED: 185 (treatment: 85; control: 100) 
N COMPLETED: 140 
M = 128 
F = 57 
MEAN AGE: 4.4 
BASELINE DETAILS: Age, gender, functional severity, asthma severity, duration of symptoms, care giver
demographics 
INCLUSION CRITERIA: Parents with at least 1 child under the age of 8 and diagnosed with asthma. For
inclusion in the study, the care givers had to: (1) have asthma management responsibilities for their
child, and (2) have not previously participated in a formal asthma health education

Interventions EXPERIMENTAL GROUP: The intensified BASE-program (''Bremer asthma training for parents'') com-
prises 6 sessions of 90 minutes, including training in perception of early warning signs; trigger identifi-

Warschburger 2003 
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cation; medication delivery; and non-pharmacological techniques for handling asthma symptoms, as
well as management of stress

Setting: Hospital

CONTROL GROUP: Information-centered standard programme= 2 x 90-minute sessions of education-
al material. The main focus lies in improving the asthma-specific knowledge of the parents. Teaching
methods through modelling & persuasive communication.

TREATMENT PERIOD: 3 to 4 weeks 
FOLLOW-UP PERIOD: 24 weeks

Outcomes Parental knowledge; parental QOL; functional severity of the children

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

High risk Participants allocated on basis of arrival date

Allocation concealment? High risk Open list

Incomplete outcome data
addressed? 
All outcomes

High risk Available case

Warschburger 2003  (Continued)

 
 

Methods STUDY DESIGN: Parallel design, controlled trial 
LOCATION, NUMBER OF CENTRES - Leicester UK, Children's hospital 
DURATION OF STUDY:18 months

Outcome assessors blinded

Participants N SCREENED: Not reported 
N RANDOMISED: 160 (treatment: 80; control: 80) 
N COMPLETED: 160 
M = 98 
F = 62 
MEAN AGE: Range: 2 to 16 years 
BASELINE DETAILS: Previous ED visit: intervention 23%, control 19%; hospital admission in previous 6
months: intervention 20%, control 24% 
INCLUSION CRITERIA: 2 to 16 years, admitted to a children's hospital for asthma during 1996 
EXCLUSION CRITERIA: Not reported

Interventions EDUCATION GROUP: Type: structured discharge package by trained children's asthma nurse, consisting
of information (written and interactive); instruction in self-management; individual written action plan,
which allowed medication to be adjusted according to symptoms and peak flow (for children over 7 to
8 years)

Children and families included; delivered at time of discharge

Setting: hospital

Duration: 20 minutes; actual mean (SD): 23 (2.9) minutes

Wesseldine 1999 
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CONTROL GROUP: Usual care

TREATMENT PERIOD: Delivered at discharge 
FOLLOW-UP PERIOD: 6 months

Outcomes Hospital admissions, ED visits, GP consultations for problematic asthma, and school days lost for any
medical illness - measured for 6 months after discharge, i.e. AFTER intervention completed 
Nocturnal symptoms, activity restrictions also measured but data not given

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Low risk Computer generated numerical codes in blocks of 10

Allocation concealment? Low risk Opaque, sealed envelopes, opened after consent obtained

Incomplete outcome data
addressed? 
All outcomes

Low risk Complete set of data

Wesseldine 1999  (Continued)

 
 

Methods STUDY DESIGN: Parallel design, controlled trial 
LOCATION, NUMBER OF CENTRES: 1 - USA Valley Children's Hospital, California 
DURATION OF STUDY: 12 months

No blinding of outcomes from assessors

Participants N SCREENED: 867 families contacted 
N RANDOMISED: 87 (44 intervention, 43 control) 
N COMPLETED: 60 (intervention: 32 of 44 attended all 3 sessions, 2 x 2 sessions, 5 x 1 session, 5 x 0 ses-
sions) 
M = 44 
F = 43 
MEAN AGE: 7.2 intervention, 7.5 control 
BASELINE DETAILS: family demographics, asthma hx, current symptoms, activity limitations, environ-
mental triggers, medications, detailed smoking hx (what, how much, degree of exposure, limitations to
smoking around the child) 
INCLUSION CRITERIA: 3 to 12 years, seen for urgent asthma visit in ED/urgent clinic (PedsPlus) and/or
hospital in past 12 months, Medicaid eligible, exposed to ETS, spoke English/Spanish 
EXCLUSION: Not stated

Interventions EDUCATION GROUP: Counselling to parents in home where children were exposed to environmental to-
bacco smoke. 3 behaviourally based education sessions on effects of smoking on asthma & strategies
to quit/reduce ETS exposure. Examination/asthma hx & PFT review by pulmonologist. Medications al-
tered to reach national guidelines. Urine cotinine at baseline & 12 months. Pre & post-bronchodilator
PFT at baseline & 12 months.

Setting: Clinic

CONTROL GROUP: Examination/asthma hx & PFT review by pulmonologist. Medications altered to
reach national guidelines. Urine cotinine at baseline & 12 months. Pre & post-bronchodilator PFT at
baseline & 12 months. Basic verbal information about asthma.

Wilson 2001 
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TRETAMENT PERIOD: 5 weeks (3 sessions) 
FOLLOW-UP PERIOD: 12 months

Outcomes Emergency/urgent health care utilisation for asthma, ETS exposure by CCR (urine cotinine/creatinine
ratio)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Adequate sequence gener-
ation?

Unclear risk Randomisation in blocks of 4

Allocation concealment? Unclear risk Information not available

Incomplete outcome data
addressed? 
All outcomes

Low risk All participants passively observed through their medical records for hospital
contact outcomes

Wilson 2001  (Continued)

In all studies numbers refer to intervention and control groups, respectively; ARP = asthma risk profile; ATS - American Thoracic Society; ED
- Emergency Department; ETS: Envinronmental tobacco smoke; GP - General Practitioner; HMO - Health Maintenance Organisation; hx =
history; ITT = intention-to-treat; PEF - Peak Expiratory Flow; PCP = primary care provider; QOL = quality of life; RCT - Randomised Controlled
Trial; SD - Standard Deviation; SE - Standard Error
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Adams 2004 Sample recruited from ambulatory setting

Amirav 1995 Intervention targeted at physicians

Augustin 2003 Participants with recent ED visits in the treatment groups very low (N = 7).

Baren 2001 Patient population older than that intended for review

Baren 2006 Ways to improve follow up rather than education intervention

Bartholomew 2000 Review article

Bartholomew 2006 Sample recruited from ambulatory setting

Bobb 2003 Patient population older than that intended for review

Bonner 2002 Sample recruited from ambulatory setting

Boone 2002 Sample recruited from ambulatory setting

Brook 1993 Subjects not recruited following ED attendance and not all had an ED visit within previous 12
months (personal correspondence with author)

Bryant-Stephens 2004 Primarily concerned with environmental remediation
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Study Reason for exclusion

Burkhart 2002 About adherence to peak flow device, clinic based & not about impact of education on asthma con-
trol

Bynum 2001 Sample recruited from ambulatory setting

Cabana 2005 Intervention targeted at physicians

Caliguiri 2002 Not randomised

Callahan 2003 Not randomised

Cano-Garcia 2007 Not recruited from a population with index ED visit

Charlton 1990 Urgent asthma visits restricted to primary care

Chen 2004 Sample recruited from ambulatory setting

Clark 2005 Sample recruited from ambulatory setting

Claus 2004 Not randomised

Cohen 1979 Unable to determine eligibility criteria

Cojocaru 2006 Not randomised

Colland 1993 Sample recruited from ambulatory setting

Colland 2004 Sample recruited from ambulatory setting

Cowie 1997 Patient population older than that intended for review

Cunningham 2008 Assessment of integrated care pathway

Dahl 1990 An ED visit within previous 12 months was not a criteria for entrance into the study. Unable to con-
firm with author that all subjects had ED visit within previous 12 months

Deaves 1993 Not randomised

Delaronde 2005 Not recruited from ED, not required to go to ED in prior 12 months, mostly adults, some data 13 to
20 years

Dolinar 2000 Sample recruited from ambulatory setting

Eggleston 2005 Environmental intervention

Evans 1997 Intervention targeted at physicians

Fireman 1981 Not randomised

Gardida 2002 Sample recruited from ambulatory setting

Gebert 1998 Non-randomised design

Gerald 2006 Intervention targeted at school staF and children
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Study Reason for exclusion

Gillies 1996 Sample recruited from ambulatory setting

Gonzalez 2003 Not required to attend ED in past 12 months, clinic based study

Guendelman 2002 Two active interventions

Heard 1999 GP setting with no requirement for ED visit prior to study

Hederos 2005 Not an ED intervention, not required to attend ED for entry criteria

Hill 1991 3rd party intervention

Hockemeyer 2002 Patient population older than that intended for review

Holzheimer 1998 Sample recruited from ambulatory setting

Hughes 1991 Subjects recruited from hospital admission data but this was within previous 5 years

Hung 2002 Not randomised

Huss 2003 Some recruited from hospital records but not stated what the contact with hospital was for

ICAS Intervention primarily concerned with environmental intervention

Irvine 1999 Smoking cessation intervention for parents. No ED requirement.

Jan 2007 Population drawn from ambulatory setting

Jones 1995 Study conducted in adults

Joseph 2005 Intervention targeted at physicians

Jospeh 2007 ED visit not sole entry criterion; mean baseline ED visits indicated some skew with a number experi-
encing 0 ED visits

Kamps 2003 Intervention under assessment not educational in nature

Klein 1981 Sample recruited from ambulatory setting

Klinnert 2004 Not asthma

Kojima 2005 Asthma camp, not sure where recruited from

Krishna 2003 Outpatient setting, education intervention not related to ED

Krishna 2006 Sample recruited from ambulatory setting

La Roche 2006 Two different interventions

Langhammer 1999 Sample recruited from ambulatory setting

Lans 1997 Sample recruited from ambulatory setting

LeBaron 1985 Sample recruited from ambulatory setting
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Study Reason for exclusion

Letz 2004 Two active interventions

Levy 2006 At risk children, rather than those with definite attendances

Lewis 1984 Sample recruited from ambulatory setting

Lewis 2005 Sample recruited from ambulatory setting

Lirsac 1991 Adults

Liu 2001 Non-randomised comparison between treatment groups and control

Lukacs 2002 Not randomised

Marks 1999 Although recruited from hospital the study looks at improvements in communication with the GP
and not the impact this has on asthma morbidity

Maslennikova 1998 Different interventions given to Rx group

McCann 2006 Sample recruited from ambulatory setting

McCarthy 2002 Not randomised

McConnell 2005 Cockroach allergen avoidance setting not related to ED visits or recruitment

McGhan 2003 Sample recruited from ambulatory setting

McMullen 2002 Sample recruited from ambulatory setting

McPherson 2006 Sample recruited from ambulatory setting

Mesters 1995 Intervention targeted at physicians

Nishioka 2006 Sample recruited from ambulatory setting

PAC PORT Intervention targeted at physicians

Patterson 2005 Sample recruited from ambulatory setting

Perez 1999 Sample recruited from ambulatory setting

Perrin 1992 Sample recruited from ambulatory setting

Perry 2000 Not randomised

Persaud 1996 An ED visit within previous 12 months was not a criteria for entrance into the study. Unable to con-
firm with author that all subjects had ED visit within previous 12 months.

Phillips 2005 Not an educational intervention

Ploska 1999 Not randomised

Porter 2006 Not randomised

Rakos 1985 Sample recruited from ambulatory setting
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Study Reason for exclusion

Ronchetti 1997 Sample recruited from ambulatory setting

Rubin 1986 An ED visit within previous 12 months was not a criteria for entrance into the study. Unable to con-
firm with author that all subjects had ED visit within previous 12 months.

Salisbury 2002 Sample recruited from ambulatory setting

Scarfone 2002 Not randomised

Schatz 2006 Study conducted in adults

Schmidt 1993 Sample recruited from ambulatory setting

Schmidt 2002 Sample recruited from ambulatory setting

Shah 2001 Sample recruited from ambulatory setting

Shegog 2001 Sample recruited from ambulatory setting

Shields 1990 All subjects had ED visit or had been admitted to hospital but this was within the previous 4 years

Shields 2004 Not randomised

SKCHHP Intervention primarily concerned with environmental remediation; education intervention provid-
ed to both treatment groups

Smith 1986 Sample recruited from ambulatory setting

Splett 2006 Sample recruited from ambulatory setting

Stergachis 2002 Intervention targeted at pharmacists

Sulaiman 2004 Intervention targeted at physicians

Tanyeli 2001 Study conducted in adults

Turgeon 1996 Two active interventions

Valery 2007 No index ED visit (correspondence with B Masters)

Velsor-Friedrich 2004 Not randomised

Vilozni 2001 Sample recruited from ambulatory setting

Volovitz 2003 Not randomised

Wakefield 2002 Sample recruited from ambulatory setting

Wensley 2004 Two active interventions

Whitman 1985 Not randomised

Willems 2004 Sample recruited from ambulatory setting

Williams 2006 Environmental remediation
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Study Reason for exclusion

Wilson 1996 An ED visit in the previous 12 months was not a criteria for entrance into the study (personal corre-
spondence with author)

Wong 2001 Sample recruited from ambulatory setting

Yang 2005 Not randomised

Yawn 2000 Sample recruited from ambulatory setting

Yilmaz 2002 Adults

Yoon 2004 Sample recruited from ambulatory setting

Zorc 2003 Intervention does not appear to be educational - supportive

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Education (any type) versus control

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17 3008 Risk Ratio (M-H, Fixed, 95% CI) 0.73 [0.65, 0.81]

2 Hospital admissions (% subjects) 18 4019 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.69, 0.92]

3 Unscheduled doctor visits (% sub-
jects)

7 1009 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.57, 0.81]

4 Withdrawal 12 2445 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.83, 1.09]

5 Mortality 1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

6 FEV1 predicted 2   % (Fixed, 95% CI) 0.24 [-5.25, 5.73]

7 PEF 1   L/min (Fixed, 95% CI) Totals not selected

8 Rescue medication use (puFs/d) 1   Mean Difference (IV, Fixed, 95%
CI)

Totals not selected

9 Quality of life (AQLQ) 2 224 Mean Difference (IV, Fixed, 95%
CI)

-0.00 [-0.35, 0.34]

10 Symptoms 1   Mean Difference (IV, Fixed, 95%
CI)

Totals not selected
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Analysis 1.1.   Comparison 1 Education (any type) versus control, Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Brown 2006 15/66 24/63 5.3% 0.6[0.35,1.03]

Butz 2006 27/95 40/86 9.07% 0.61[0.41,0.9]

Couriel 1999 10/61 21/62 4.5% 0.48[0.25,0.94]

Cowie 2002 9/29 13/33 2.63% 0.79[0.4,1.57]

Farber 2004 9/28 10/28 2.16% 0.9[0.43,1.87]

Gorelick 2006 14/81 17/95 3.38% 0.97[0.51,1.84]

Greineder 1999 5/9 4/9 0.86% 1.25[0.49,3.19]

Harish 2001 32/60 46/69 9.24% 0.8[0.6,1.07]

Madge 1997 7/96 7/105 1.44% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 2.22% 2.46[1.24,4.9]

Ng 2006 16/55 26/45 6.18% 0.5[0.31,0.82]

Smith 2004 34/263 33/264 7.11% 1.03[0.66,1.62]

Stevens 2002 17/97 19/91 4.24% 0.84[0.47,1.51]

Teach 2006 88/219 120/218 25.98% 0.73[0.6,0.89]

Walders 2006 9/89 21/86 4.61% 0.41[0.2,0.85]

Wesseldine 1999 6/80 31/80 6.7% 0.19[0.09,0.44]

Wilson 2001 13/44 20/43 4.37% 0.64[0.36,1.11]

   

Total (95% CI) 1505 1503 100% 0.73[0.65,0.81]

Total events: 337 (Treatment), 462 (Control)  

Heterogeneity: Tau2=0; Chi2=35.74, df=16(P=0); I2=55.24%  

Test for overall effect: Z=5.47(P<0.0001)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 1.2.   Comparison 1 Education (any type) versus control, Outcome 2 Hospital admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Brown 2002 6/49 5/46 1.47% 1.13[0.37,3.44]

Butz 2006 4/95 11/86 3.29% 0.33[0.11,1]

Charlton 1994 5/42 1/37 0.3% 4.4[0.54,36.01]

Couriel 1999 10/61 8/62 2.26% 1.27[0.54,3]

Cowie 2002 0/29 4/33 1.2% 0.13[0.01,2.24]

Farber 2004 3/28 0/28 0.14% 7[0.38,129.55]

Greineder 1999 1/9 4/9 1.14% 0.25[0.03,1.82]

Harish 2001 16/60 18/69 4.78% 1.02[0.57,1.82]

Madge 1997 8/96 26/105 7.08% 0.34[0.16,0.71]

Mitchell 1986 57/178 45/190 12.42% 1.35[0.97,1.89]

NCICAS 76/515 98/518 27.87% 0.78[0.59,1.03]

Ng 2006 3/55 13/45 4.08% 0.19[0.06,0.62]

Smith 2004 8/263 9/264 2.56% 0.89[0.35,2.28]

Stevens 2002 26/97 19/91 5.59% 1.28[0.76,2.15]

Teach 2006 22/219 39/218 11.15% 0.56[0.34,0.91]

Walders 2006 16/89 14/86 4.06% 1.1[0.57,2.12]

Wesseldine 1999 12/80 30/80 8.56% 0.4[0.22,0.72]

Wilson 2001 3/44 7/43 2.02% 0.42[0.12,1.51]

   

Total (95% CI) 2009 2010 100% 0.79[0.69,0.92]

Favours treatment 5000.002 100.1 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 276 (Treatment), 351 (Control)  

Heterogeneity: Tau2=0; Chi2=45.15, df=17(P=0); I2=62.34%  

Test for overall effect: Z=3.16(P=0)  

Favours treatment 5000.002 100.1 1 Favours control

 
 

Analysis 1.3.   Comparison 1 Education (any type) versus control, Outcome 3 Unscheduled doctor visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Charlton 1994 10/42 11/37 6.34% 0.8[0.38,1.67]

Couriel 1999 23/61 31/62 16.68% 0.75[0.5,1.13]

Madge 1997 11/96 7/105 3.63% 1.72[0.69,4.25]

Mitchell 1986 36/133 44/126 24.51% 0.78[0.54,1.12]

Ng 2006 16/55 15/45 8.95% 0.87[0.49,1.56]

Smith 2006 1/50 1/42 0.59% 0.84[0.05,13.03]

Wesseldine 1999 31/78 72/77 39.3% 0.43[0.32,0.56]

   

Total (95% CI) 515 494 100% 0.68[0.57,0.81]

Total events: 128 (Treatment), 181 (Control)  

Heterogeneity: Tau2=0; Chi2=16.5, df=6(P=0.01); I2=63.65%  

Test for overall effect: Z=4.31(P<0.0001)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 1.4.   Comparison 1 Education (any type) versus control, Outcome 4 Withdrawal.

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Butz 2006 15/110 25/111 8.06% 0.61[0.34,1.08]

Couriel 1999 4/65 1/63 0.33% 3.88[0.45,33.74]

Gorelick 2006 23/118 37/118 11.98% 0.62[0.39,0.98]

Greineder 1999 0/9 0/9   Not estimable

Harish 2001 7/60 3/69 0.9% 2.68[0.73,9.92]

Homer 2000 19/76 12/61 4.31% 1.27[0.67,2.41]

Karnick 2007 36/90 34/89 11.07% 1.05[0.73,1.51]

Khan 2004 19/155 25/155 8.1% 0.76[0.44,1.32]

Smith 2004 109/263 116/264 37.49% 0.94[0.77,1.15]

Stevens 2002 12/99 11/101 3.53% 1.11[0.52,2.4]

Walders 2006 28/89 23/86 7.58% 1.18[0.74,1.87]

Warschburger 2003 26/100 19/85 6.65% 1.16[0.69,1.95]

   

Total (95% CI) 1234 1211 100% 0.95[0.83,1.09]

Total events: 298 (Treatment), 306 (Control)  

Heterogeneity: Tau2=0; Chi2=12.96, df=10(P=0.23); I2=22.82%  

Test for overall effect: Z=0.73(P=0.47)  

Favours treatment 200.05 50.2 1 Favours control
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Analysis 1.5.   Comparison 1 Education (any type) versus control, Outcome 5 Mortality.

Study or subgroup Treatment Control Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Butz 2006 2/110 1/111 2.02[0.19,21.94]

Favours treatment 1000.01 100.1 1 Favours control

 
 

Analysis 1.6.   Comparison 1 Education (any type) versus control, Outcome 6 FEV1 predicted.

Study or subgroup Treatment Control % % Weight %

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Shames 2004 59 60 -0.6 (3.061) 83.59% -0.6[-6.6,5.4]

Wilson 2001 18 21 4.5 (6.908) 16.41% 4.52[-9.02,18.06]

   

Total (95% CI)       100% 0.24[-5.25,5.73]

Heterogeneity: Tau2=0; Chi2=0.46, df=1(P=0.5); I2=0%  

Test for overall effect: Z=0.09(P=0.93)  

Favours control 5025-50 -25 0 Favours treatment

 
 

Analysis 1.7.   Comparison 1 Education (any type) versus control, Outcome 7 PEF.

Study or subgroup Treatment Control L/min L/min L/min

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Shames 2004 59 60 -21.4 (35.638) -21.4[-91.25,48.45]

Favours control 10050-100 -50 0 Favours treatment

 
 

Analysis 1.8.   Comparison 1 Education (any type) versus control, Outcome 8 Rescue medication use (pu5s/d).

Study or subgroup Treatment Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Cowie 2002 29 2 (2.2) 33 3 (2.6) -1[-2.2,0.2]

Favours treatment 105-10 -5 0 Favours control

 
 

Analysis 1.9.   Comparison 1 Education (any type) versus control, Outcome 9 Quality of life (AQLQ).

Study or subgroup Treatment Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Cowie 2002 29 5.8 (1.1) 33 5.2 (1.4) 31.35% 0.6[-0.02,1.22]

Stevens 2002 81 5.5 (1.5) 81 5.7 (1.3) 68.65% -0.28[-0.7,0.14]

   

Total *** 110   114   100% -0[-0.35,0.34]

Heterogeneity: Tau2=0; Chi2=5.26, df=1(P=0.02); I2=80.98%  

Test for overall effect: Z=0.02(P=0.98)  

Favours control 42-4 -2 0 Favours treatment
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Analysis 1.10.   Comparison 1 Education (any type) versus control, Outcome 10 Symptoms.

Study or subgroup Treatment Control Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Walders 2006 83 0.8 (0.6) 81 0.9 (0.6) -0.04[-0.23,0.15]

Favours treatment 105-10 -5 0 Favours control

 
 

Comparison 2.   Education (any type) versus control; subdivided by age of subjects

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 1-5 years 3 387 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.53, 0.98]

1.2 6-14 years 9 1764 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.62, 0.94]

1.3 > 15 years 1 62 Risk Ratio (M-H, Fixed, 95% CI) 0.79 [0.40, 1.57]

1.4 Mean age not available 4 795 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.60, 0.81]

2 Hospital admissions (% subjects) 18   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 1-5 years 4 482 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.59, 1.33]

2.2 6-14 years 10 2809 Risk Ratio (M-H, Fixed, 95% CI) 0.85 [0.72, 1.01]

2.3 > 15 years 1 62 Risk Ratio (M-H, Fixed, 95% CI) 0.13 [0.01, 2.24]

2.4 Mean age not available 3 666 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.42, 0.84]

3 Unscheduled doctor visits (% sub-
jects)

7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 6-14 years 6 909 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.55, 0.79]

3.2 Unclear mean age 1 100 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.49, 1.56]

 
 

Analysis 2.1.   Comparison 2 Education (any type) versus control;
subdivided by age of subjects, Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.1.1 1-5 years  

Butz 2006 27/95 40/86 64.01% 0.61[0.41,0.9]

Greineder 1999 5/9 4/9 6.1% 1.25[0.49,3.19]

Stevens 2002 17/97 19/91 29.89% 0.84[0.47,1.51]

Favours treatment 100.1 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 201 186 100% 0.72[0.53,0.98]

Total events: 49 (Treatment), 63 (Control)  

Heterogeneity: Tau2=0; Chi2=2.27, df=2(P=0.32); I2=11.98%  

Test for overall effect: Z=2.1(P=0.04)  

   

2.1.2 6-14 years  

Couriel 1999 10/61 21/62 12.33% 0.48[0.25,0.94]

Farber 2004 9/28 10/28 5.92% 0.9[0.43,1.87]

Gorelick 2006 14/81 17/95 9.26% 0.97[0.51,1.84]

Madge 1997 7/96 7/105 3.96% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 6.08% 2.46[1.24,4.9]

Smith 2004 34/263 33/264 19.49% 1.03[0.66,1.62]

Walders 2006 9/89 21/86 12.64% 0.41[0.2,0.85]

Wesseldine 1999 6/80 31/80 18.35% 0.19[0.09,0.44]

Wilson 2001 13/44 20/43 11.97% 0.64[0.36,1.11]

Subtotal (95% CI) 875 889 100% 0.76[0.62,0.94]

Total events: 128 (Treatment), 170 (Control)  

Heterogeneity: Tau2=0; Chi2=29.93, df=8(P=0); I2=73.27%  

Test for overall effect: Z=2.57(P=0.01)  

   

2.1.3 > 15 years  

Cowie 2002 9/29 13/33 100% 0.79[0.4,1.57]

Subtotal (95% CI) 29 33 100% 0.79[0.4,1.57]

Total events: 9 (Treatment), 13 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.68(P=0.5)  

   

2.1.4 Mean age not available  

Brown 2006 15/66 24/63 11.36% 0.6[0.35,1.03]

Harish 2001 32/60 46/69 19.79% 0.8[0.6,1.07]

Ng 2006 16/55 26/45 13.23% 0.5[0.31,0.82]

Teach 2006 88/219 120/218 55.63% 0.73[0.6,0.89]

Subtotal (95% CI) 400 395 100% 0.7[0.6,0.81]

Total events: 151 (Treatment), 216 (Control)  

Heterogeneity: Tau2=0; Chi2=3.12, df=3(P=0.37); I2=3.75%  

Test for overall effect: Z=4.63(P<0.0001)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 2.2.   Comparison 2 Education (any type) versus control;
subdivided by age of subjects, Outcome 2 Hospital admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.2.1 1-5 years  

Brown 2002 6/49 5/46 12.8% 1.13[0.37,3.44]

Butz 2006 4/95 11/86 28.64% 0.33[0.11,1]

Greineder 1999 1/9 4/9 9.92% 0.25[0.03,1.82]

Stevens 2002 26/97 19/91 48.64% 1.28[0.76,2.15]

Subtotal (95% CI) 250 232 100% 0.89[0.59,1.33]

Favours treatment 200.05 50.2 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 37 (Treatment), 39 (Control)  

Heterogeneity: Tau2=0; Chi2=6.77, df=3(P=0.08); I2=55.72%  

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

   

2.2.2 6-14 years  

Charlton 1994 5/42 1/37 0.45% 4.4[0.54,36.01]

Couriel 1999 10/61 8/62 3.36% 1.27[0.54,3]

Farber 2004 3/28 0/28 0.21% 7[0.38,129.55]

Madge 1997 8/96 26/105 10.53% 0.34[0.16,0.71]

Mitchell 1986 57/178 45/190 18.45% 1.35[0.97,1.89]

NCICAS 76/515 98/518 41.42% 0.78[0.59,1.03]

Smith 2004 8/263 9/264 3.81% 0.89[0.35,2.28]

Walders 2006 16/89 14/86 6.04% 1.1[0.57,2.12]

Wesseldine 1999 12/80 30/80 12.72% 0.4[0.22,0.72]

Wilson 2001 3/44 7/43 3% 0.42[0.12,1.51]

Subtotal (95% CI) 1396 1413 100% 0.85[0.72,1.01]

Total events: 198 (Treatment), 238 (Control)  

Heterogeneity: Tau2=0; Chi2=27.01, df=9(P=0); I2=66.68%  

Test for overall effect: Z=1.87(P=0.06)  

   

2.2.3 > 15 years  

Cowie 2002 0/29 4/33 100% 0.13[0.01,2.24]

Subtotal (95% CI) 29 33 100% 0.13[0.01,2.24]

Total events: 0 (Treatment), 4 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.41(P=0.16)  

   

2.2.4 Mean age not available  

Harish 2001 16/60 18/69 23.87% 1.02[0.57,1.82]

Ng 2006 3/55 13/45 20.39% 0.19[0.06,0.62]

Teach 2006 22/219 39/218 55.74% 0.56[0.34,0.91]

Subtotal (95% CI) 334 332 100% 0.6[0.42,0.84]

Total events: 41 (Treatment), 70 (Control)  

Heterogeneity: Tau2=0; Chi2=6.98, df=2(P=0.03); I2=71.36%  

Test for overall effect: Z=2.92(P=0)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 2.3.   Comparison 2 Education (any type) versus control; subdivided
by age of subjects, Outcome 3 Unscheduled doctor visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

2.3.1 6-14 years  

Charlton 1994 10/42 11/37 6.97% 0.8[0.38,1.67]

Couriel 1999 23/61 31/62 18.32% 0.75[0.5,1.13]

Madge 1997 11/96 7/105 3.98% 1.72[0.69,4.25]

Mitchell 1986 36/133 44/126 26.92% 0.78[0.54,1.12]

Smith 2006 1/50 1/42 0.65% 0.84[0.05,13.03]

Wesseldine 1999 31/78 72/77 43.17% 0.43[0.32,0.56]

Favours treatment 100.1 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Subtotal (95% CI) 460 449 100% 0.66[0.55,0.79]

Total events: 112 (Treatment), 166 (Control)  

Heterogeneity: Tau2=0; Chi2=15.25, df=5(P=0.01); I2=67.21%  

Test for overall effect: Z=4.41(P<0.0001)  

   

2.3.2 Unclear mean age  

Ng 2006 16/55 15/45 100% 0.87[0.49,1.56]

Subtotal (95% CI) 55 45 100% 0.87[0.49,1.56]

Total events: 16 (Treatment), 15 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.46(P=0.65)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Comparison 3.   Education (any type) versus control; subdivided by 'net intervention'

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Information, self-monitoring
and action plan

8 1141 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.47, 0.77]

1.2 Information only 6 1214 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.68, 1.03]

1.3 Educational and environmen-
tal remediation intervention

3 653 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.63, 0.86]

2 Hospital admissions (% subjects) 18   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 Information, self-monitoring
and action plan

8 1044 Risk Ratio (M-H, Fixed, 95% CI) 0.78 [0.60, 1.02]

2.2 Information only 6 1289 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.70, 1.20]

2.3 Educational and environmen-
tal remediation intervention

4 1686 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.59, 0.91]

3 Unscheduled doctor visits (%
subjects)

7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 Information, self-monitoring
and action plan

4 558 Risk Ratio (M-H, Fixed, 95% CI) 0.62 [0.50, 0.76]

3.2 Information only 3 451 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.59, 1.09]
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Analysis 3.1.   Comparison 3 Education (any type) versus control;
subdivided by 'net intervention', Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.1.1 Information, self-monitoring and action plan  

Couriel 1999 10/61 21/62 15.17% 0.48[0.25,0.94]

Cowie 2002 9/29 13/33 8.86% 0.79[0.4,1.57]

Farber 2004 9/28 10/28 7.28% 0.9[0.43,1.87]

Gorelick 2006 14/81 17/95 11.4% 0.97[0.51,1.84]

Madge 1997 7/96 7/105 4.87% 1.09[0.4,3]

Stevens 2002 17/97 19/91 14.28% 0.84[0.47,1.51]

Walders 2006 9/89 21/86 15.56% 0.41[0.2,0.85]

Wesseldine 1999 6/80 31/80 22.58% 0.19[0.09,0.44]

Subtotal (95% CI) 561 580 100% 0.6[0.47,0.77]

Total events: 81 (Treatment), 139 (Control)  

Heterogeneity: Tau2=0; Chi2=15.27, df=7(P=0.03); I2=54.15%  

Test for overall effect: Z=4.09(P<0.0001)  

   

3.1.2 Information only  

Brown 2006 15/66 24/63 17.25% 0.6[0.35,1.03]

Butz 2006 27/95 40/86 29.5% 0.61[0.41,0.9]

Greineder 1999 5/9 4/9 2.81% 1.25[0.49,3.19]

Mitchell 1986 26/133 10/126 7.21% 2.46[1.24,4.9]

Ng 2006 16/55 26/45 20.09% 0.5[0.31,0.82]

Smith 2004 34/263 33/264 23.14% 1.03[0.66,1.62]

Subtotal (95% CI) 621 593 100% 0.84[0.68,1.03]

Total events: 123 (Treatment), 137 (Control)  

Heterogeneity: Tau2=0; Chi2=19.26, df=5(P=0); I2=74.04%  

Test for overall effect: Z=1.68(P=0.09)  

   

3.1.3 Educational and environmental remediation intervention  

Harish 2001 32/60 46/69 23.35% 0.8[0.6,1.07]

Teach 2006 88/219 120/218 65.62% 0.73[0.6,0.89]

Wilson 2001 13/44 20/43 11.04% 0.64[0.36,1.11]

Subtotal (95% CI) 323 330 100% 0.74[0.63,0.86]

Total events: 133 (Treatment), 186 (Control)  

Heterogeneity: Tau2=0; Chi2=0.59, df=2(P=0.74); I2=0%  

Test for overall effect: Z=3.76(P=0)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.2.   Comparison 3 Education (any type) versus control; subdivided
by 'net intervention', Outcome 2 Hospital admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.2.1 Information, self-monitoring and action plan  

Charlton 1994 5/42 1/37 1.04% 4.4[0.54,36.01]

Couriel 1999 10/61 8/62 7.75% 1.27[0.54,3]

Cowie 2002 0/29 4/33 4.12% 0.13[0.01,2.24]

Farber 2004 3/28 0/28 0.49% 7[0.38,129.55]

Madge 1997 8/96 26/105 24.25% 0.34[0.16,0.71]
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Stevens 2002 26/97 19/91 19.15% 1.28[0.76,2.15]

Walders 2006 16/89 14/86 13.91% 1.1[0.57,2.12]

Wesseldine 1999 12/80 30/80 29.3% 0.4[0.22,0.72]

Subtotal (95% CI) 522 522 100% 0.78[0.6,1.02]

Total events: 80 (Treatment), 102 (Control)  

Heterogeneity: Tau2=0; Chi2=21.99, df=7(P=0); I2=68.16%  

Test for overall effect: Z=1.81(P=0.07)  

   

3.2.2 Information only  

Brown 2002 6/49 5/46 5.89% 1.13[0.37,3.44]

Butz 2006 4/95 11/86 13.19% 0.33[0.11,1]

Greineder 1999 1/9 4/9 4.57% 0.25[0.03,1.82]

Mitchell 1986 57/178 45/190 49.74% 1.35[0.97,1.89]

Ng 2006 3/55 13/45 16.34% 0.19[0.06,0.62]

Smith 2004 8/263 9/264 10.26% 0.89[0.35,2.28]

Subtotal (95% CI) 649 640 100% 0.92[0.7,1.2]

Total events: 79 (Treatment), 87 (Control)  

Heterogeneity: Tau2=0; Chi2=17.05, df=5(P=0); I2=70.68%  

Test for overall effect: Z=0.64(P=0.52)  

   

3.2.3 Educational and environmental remediation intervention  

Harish 2001 16/60 18/69 10.42% 1.02[0.57,1.82]

NCICAS 76/515 98/518 60.83% 0.78[0.59,1.03]

Teach 2006 22/219 39/218 24.34% 0.56[0.34,0.91]

Wilson 2001 3/44 7/43 4.41% 0.42[0.12,1.51]

Subtotal (95% CI) 838 848 100% 0.74[0.59,0.91]

Total events: 117 (Treatment), 162 (Control)  

Heterogeneity: Tau2=0; Chi2=3.34, df=3(P=0.34); I2=10.05%  

Test for overall effect: Z=2.77(P=0.01)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 3.3.   Comparison 3 Education (any type) versus control; subdivided
by 'net intervention', Outcome 3 Unscheduled doctor visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

3.3.1 Information, self-monitoring and action plan  

Charlton 1994 10/42 11/37 9.62% 0.8[0.38,1.67]

Couriel 1999 23/61 31/62 25.29% 0.75[0.5,1.13]

Madge 1997 11/96 7/105 5.5% 1.72[0.69,4.25]

Wesseldine 1999 31/78 72/77 59.59% 0.43[0.32,0.56]

Subtotal (95% CI) 277 281 100% 0.62[0.5,0.76]

Total events: 75 (Treatment), 121 (Control)  

Heterogeneity: Tau2=0; Chi2=13.12, df=3(P=0); I2=77.14%  

Test for overall effect: Z=4.45(P<0.0001)  

   

3.3.2 Information only  

Mitchell 1986 36/133 44/126 71.98% 0.78[0.54,1.12]

Ng 2006 16/55 15/45 26.28% 0.87[0.49,1.56]
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Smith 2006 1/50 1/42 1.73% 0.84[0.05,13.03]

Subtotal (95% CI) 238 213 100% 0.8[0.59,1.09]

Total events: 53 (Treatment), 60 (Control)  

Heterogeneity: Tau2=0; Chi2=0.11, df=2(P=0.94); I2=0%  

Test for overall effect: Z=1.4(P=0.16)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Comparison 4.   Education (any type) versus control; subdivided by who delivered intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Nurse 11 1621 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.57, 0.79]

1.2 Trained asthma educator 2 191 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.43, 1.01]

1.3 Physician team 2 493 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.61, 0.90]

1.4 Social Worker 1 527 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.66, 1.62]

1.5 Case Manager 1 176 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.51, 1.84]

2 Hospital Admissions (% subjects) 18   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 Nurse 13 1904 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.70, 1.01]

2.2 Trained asthma educator 2 1095 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.57, 0.99]

2.3 Physician Team 2 493 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.40, 1.02]

2.4 Social Worker 1 527 Risk Ratio (M-H, Fixed, 95% CI) 0.89 [0.35, 2.28]

3 Unscheduled doctor visits (%
subjects)

7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 Nurse 6 917 Risk Ratio (M-H, Fixed, 95% CI) 0.68 [0.57, 0.81]

3.2 Social Worker 1 92 Risk Ratio (M-H, Fixed, 95% CI) 0.84 [0.05, 13.03]

 
 

Analysis 4.1.   Comparison 4 Education (any type) versus control; subdivided
by who delivered intervention, Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.1.1 Nurse  
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Butz 2006 27/95 40/86 16.97% 0.61[0.41,0.9]

Couriel 1999 10/61 21/62 8.42% 0.48[0.25,0.94]

Greineder 1999 5/9 4/9 1.62% 1.25[0.49,3.19]

Harish 2001 32/60 46/69 17.3% 0.8[0.6,1.07]

Madge 1997 7/96 7/105 2.7% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 4.15% 2.46[1.24,4.9]

Ng 2006 16/55 26/45 11.56% 0.5[0.31,0.82]

Stevens 2002 17/97 19/91 7.93% 0.84[0.47,1.51]

Walders 2006 9/89 21/86 8.64% 0.41[0.2,0.85]

Wesseldine 1999 6/80 31/80 12.53% 0.19[0.09,0.44]

Wilson 2001 13/44 20/43 8.18% 0.64[0.36,1.11]

Subtotal (95% CI) 819 802 100% 0.67[0.57,0.79]

Total events: 168 (Treatment), 245 (Control)  

Heterogeneity: Tau2=0; Chi2=31.46, df=10(P=0); I2=68.21%  

Test for overall effect: Z=4.81(P<0.0001)  

   

4.1.2 Trained asthma educator  

Brown 2006 15/66 24/63 66.88% 0.6[0.35,1.03]

Cowie 2002 9/29 13/33 33.12% 0.79[0.4,1.57]

Subtotal (95% CI) 95 96 100% 0.66[0.43,1.01]

Total events: 24 (Treatment), 37 (Control)  

Heterogeneity: Tau2=0; Chi2=0.39, df=1(P=0.53); I2=0%  

Test for overall effect: Z=1.91(P=0.06)  

   

4.1.3 Physician team  

Farber 2004 9/28 10/28 7.68% 0.9[0.43,1.87]

Teach 2006 88/219 120/218 92.32% 0.73[0.6,0.89]

Subtotal (95% CI) 247 246 100% 0.74[0.61,0.9]

Total events: 97 (Treatment), 130 (Control)  

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=3(P=0)  

   

4.1.4 Social Worker  

Smith 2004 34/263 33/264 100% 1.03[0.66,1.62]

Subtotal (95% CI) 263 264 100% 1.03[0.66,1.62]

Total events: 34 (Treatment), 33 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.15(P=0.88)  

   

4.1.5 Case Manager  

Gorelick 2006 14/81 17/95 100% 0.97[0.51,1.84]

Subtotal (95% CI) 81 95 100% 0.97[0.51,1.84]

Total events: 14 (Treatment), 17 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.11(P=0.92)  
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Analysis 4.2.   Comparison 4 Education (any type) versus control; subdivided
by who delivered intervention, Outcome 2 Hospital Admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.2.1 Nurse  

Brown 2002 6/49 5/46 2.58% 1.13[0.37,3.44]

Butz 2006 4/95 11/86 5.77% 0.33[0.11,1]

Charlton 1994 5/42 1/37 0.53% 4.4[0.54,36.01]

Couriel 1999 10/61 8/62 3.97% 1.27[0.54,3]

Greineder 1999 1/9 4/9 2% 0.25[0.03,1.82]

Harish 2001 16/60 18/69 8.37% 1.02[0.57,1.82]

Madge 1997 8/96 26/105 12.42% 0.34[0.16,0.71]

Mitchell 1986 57/178 45/190 21.76% 1.35[0.97,1.89]

Ng 2006 3/55 13/45 7.15% 0.19[0.06,0.62]

Stevens 2002 26/97 19/91 9.8% 1.28[0.76,2.15]

Walders 2006 16/89 14/86 7.12% 1.1[0.57,2.12]

Wesseldine 1999 12/80 30/80 15% 0.4[0.22,0.72]

Wilson 2001 3/44 7/43 3.54% 0.42[0.12,1.51]

Subtotal (95% CI) 955 949 100% 0.84[0.7,1.01]

Total events: 167 (Treatment), 201 (Control)  

Heterogeneity: Tau2=0; Chi2=38.23, df=12(P=0); I2=68.61%  

Test for overall effect: Z=1.85(P=0.06)  

   

4.2.2 Trained asthma educator  

Cowie 2002 0/29 4/33 4.14% 0.13[0.01,2.24]

NCICAS 76/515 98/518 95.86% 0.78[0.59,1.03]

Subtotal (95% CI) 544 551 100% 0.75[0.57,0.99]

Total events: 76 (Treatment), 102 (Control)  

Heterogeneity: Tau2=0; Chi2=1.54, df=1(P=0.21); I2=35.27%  

Test for overall effect: Z=2.05(P=0.04)  

   

4.2.3 Physician Team  

Farber 2004 3/28 0/28 1.26% 7[0.38,129.55]

Teach 2006 22/219 39/218 98.74% 0.56[0.34,0.91]

Subtotal (95% CI) 247 246 100% 0.64[0.4,1.02]

Total events: 25 (Treatment), 39 (Control)  

Heterogeneity: Tau2=0; Chi2=2.87, df=1(P=0.09); I2=65.12%  

Test for overall effect: Z=1.86(P=0.06)  

   

4.2.4 Social Worker  

Smith 2004 8/263 9/264 100% 0.89[0.35,2.28]

Subtotal (95% CI) 263 264 100% 0.89[0.35,2.28]

Total events: 8 (Treatment), 9 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.24(P=0.81)  
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Analysis 4.3.   Comparison 4 Education (any type) versus control; subdivided by
who delivered intervention, Outcome 3 Unscheduled doctor visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

4.3.1 Nurse  

Charlton 1994 10/42 11/37 6.38% 0.8[0.38,1.67]

Couriel 1999 23/61 31/62 16.78% 0.75[0.5,1.13]

Madge 1997 11/96 7/105 3.65% 1.72[0.69,4.25]

Mitchell 1986 36/133 44/126 24.66% 0.78[0.54,1.12]

Ng 2006 16/55 15/45 9% 0.87[0.49,1.56]

Wesseldine 1999 31/78 72/77 39.54% 0.43[0.32,0.56]

Subtotal (95% CI) 465 452 100% 0.68[0.57,0.81]

Total events: 127 (Treatment), 180 (Control)  

Heterogeneity: Tau2=0; Chi2=16.46, df=5(P=0.01); I2=69.62%  

Test for overall effect: Z=4.32(P<0.0001)  

   

4.3.2 Social Worker  

Smith 2006 1/50 1/42 100% 0.84[0.05,13.03]

Subtotal (95% CI) 50 42 100% 0.84[0.05,13.03]

Total events: 1 (Treatment), 1 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.12(P=0.9)  

Favours treatment 500.02 100.1 1 Favours control

 
 

Comparison 5.   Education (any type) versus control; subdivided by timing of intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 Early intervention 13 2547 Risk Ratio (M-H, Fixed, 95% CI) 0.76 [0.67, 0.86]

1.2 Delayed intervention 4 461 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.45, 0.79]

2 Hospital admissions (% subjects) 18   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 Early intervention 12 2446 Risk Ratio (M-H, Fixed, 95% CI) 0.81 [0.68, 0.97]

2.2 Delayed intervention 6 1573 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.61, 0.97]

3 Unscheduled doctor visits (% subjects) 7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 Early intervention 6 930 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.56, 0.80]

3.2 Delayed intervention 1 79 Risk Ratio (M-H, Fixed, 95% CI) 0.80 [0.38, 1.67]
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Analysis 5.1.   Comparison 5 Education (any type) versus control;
subdivided by timing of intervention, Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

5.1.1 Early intervention  

Brown 2006 15/66 24/63 6.54% 0.6[0.35,1.03]

Couriel 1999 10/61 21/62 5.55% 0.48[0.25,0.94]

Cowie 2002 9/29 13/33 3.24% 0.79[0.4,1.57]

Farber 2004 9/28 10/28 2.66% 0.9[0.43,1.87]

Gorelick 2006 14/81 17/95 4.17% 0.97[0.51,1.84]

Harish 2001 32/60 46/69 11.4% 0.8[0.6,1.07]

Madge 1997 7/96 7/105 1.78% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 2.74% 2.46[1.24,4.9]

Ng 2006 16/55 26/45 7.62% 0.5[0.31,0.82]

Smith 2004 34/263 33/264 8.77% 1.03[0.66,1.62]

Stevens 2002 17/97 19/91 5.22% 0.84[0.47,1.51]

Teach 2006 88/219 120/218 32.04% 0.73[0.6,0.89]

Wesseldine 1999 6/80 31/80 8.26% 0.19[0.09,0.44]

Subtotal (95% CI) 1268 1279 100% 0.76[0.67,0.86]

Total events: 283 (Treatment), 377 (Control)  

Heterogeneity: Tau2=0; Chi2=30.77, df=12(P=0); I2=61%  

Test for overall effect: Z=4.35(P<0.0001)  

   

5.1.2 Delayed intervention  

Butz 2006 27/95 40/86 47.94% 0.61[0.41,0.9]

Greineder 1999 5/9 4/9 4.57% 1.25[0.49,3.19]

Walders 2006 9/89 21/86 24.39% 0.41[0.2,0.85]

Wilson 2001 13/44 20/43 23.1% 0.64[0.36,1.11]

Subtotal (95% CI) 237 224 100% 0.6[0.45,0.79]

Total events: 54 (Treatment), 85 (Control)  

Heterogeneity: Tau2=0; Chi2=3.44, df=3(P=0.33); I2=12.75%  

Test for overall effect: Z=3.59(P=0)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 5.2.   Comparison 5 Education (any type) versus control; subdivided
by timing of intervention, Outcome 2 Hospital admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

5.2.1 Early intervention  

Brown 2002 6/49 5/46 2.4% 1.13[0.37,3.44]

Couriel 1999 10/61 8/62 3.69% 1.27[0.54,3]

Cowie 2002 0/29 4/33 1.96% 0.13[0.01,2.24]

Farber 2004 3/28 0/28 0.23% 7[0.38,129.55]

Harish 2001 16/60 18/69 7.79% 1.02[0.57,1.82]

Madge 1997 8/96 26/105 11.56% 0.34[0.16,0.71]

Mitchell 1986 57/178 45/190 20.26% 1.35[0.97,1.89]

Ng 2006 3/55 13/45 6.65% 0.19[0.06,0.62]

Smith 2004 8/263 9/264 4.18% 0.89[0.35,2.28]

Stevens 2002 26/97 19/91 9.12% 1.28[0.76,2.15]

Teach 2006 22/219 39/218 18.19% 0.56[0.34,0.91]

Favours treatment 100.1 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Wesseldine 1999 12/80 30/80 13.96% 0.4[0.22,0.72]

Subtotal (95% CI) 1215 1231 100% 0.81[0.68,0.97]

Total events: 171 (Treatment), 216 (Control)  

Heterogeneity: Tau2=0; Chi2=36.59, df=11(P=0); I2=69.93%  

Test for overall effect: Z=2.3(P=0.02)  

   

5.2.2 Delayed intervention  

Butz 2006 4/95 11/86 8.51% 0.33[0.11,1]

Charlton 1994 5/42 1/37 0.78% 4.4[0.54,36.01]

Greineder 1999 1/9 4/9 2.95% 0.25[0.03,1.82]

NCICAS 76/515 98/518 72.04% 0.78[0.59,1.03]

Walders 2006 16/89 14/86 10.5% 1.1[0.57,2.12]

Wilson 2001 3/44 7/43 5.22% 0.42[0.12,1.51]

Subtotal (95% CI) 794 779 100% 0.77[0.61,0.97]

Total events: 105 (Treatment), 135 (Control)  

Heterogeneity: Tau2=0; Chi2=8.19, df=5(P=0.15); I2=38.91%  

Test for overall effect: Z=2.19(P=0.03)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 5.3.   Comparison 5 Education (any type) versus control; subdivided
by timing of intervention, Outcome 3 Unscheduled doctor visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

5.3.1 Early intervention  

Couriel 1999 23/61 31/62 17.81% 0.75[0.5,1.13]

Madge 1997 11/96 7/105 3.87% 1.72[0.69,4.25]

Mitchell 1986 36/133 44/126 26.17% 0.78[0.54,1.12]

Ng 2006 16/55 15/45 9.56% 0.87[0.49,1.56]

Smith 2006 1/50 1/42 0.63% 0.84[0.05,13.03]

Wesseldine 1999 31/78 72/77 41.97% 0.43[0.32,0.56]

Subtotal (95% CI) 473 457 100% 0.67[0.56,0.8]

Total events: 118 (Treatment), 170 (Control)  

Heterogeneity: Tau2=0; Chi2=16.09, df=5(P=0.01); I2=68.93%  

Test for overall effect: Z=4.32(P<0.0001)  

   

5.3.2 Delayed intervention  

Charlton 1994 10/42 11/37 100% 0.8[0.38,1.67]

Subtotal (95% CI) 42 37 100% 0.8[0.38,1.67]

Total events: 10 (Treatment), 11 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.59(P=0.55)  

Favours treatment 100.1 50.2 20.5 1 Favours control
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Comparison 6.   Education (any type) versus control; subdivided by intensity of control intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

1.1 No control group intervention provided 4 1116 Risk Ratio (M-H, Fixed, 95% CI) 1.09 [0.86, 1.38]

1.2 Follow up without specific asthma ad-
vice

1 123 Risk Ratio (M-H, Fixed, 95% CI) 0.48 [0.25, 0.94]

1.3 Provision of verbal, audiovisual or writ-
ten information

5 941 Risk Ratio (M-H, Fixed, 95% CI) 0.64 [0.54, 0.76]

1.4 Provision of verbal, audiovisual or writ-
ten information and planned follow up

7 828 Risk Ratio (M-H, Fixed, 95% CI) 0.66 [0.53, 0.82]

2 Hospital admissions (% subjects) 18   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

2.1 No control group intervention provided 5 2258 Risk Ratio (M-H, Fixed, 95% CI) 0.88 [0.73, 1.06]

2.2 Follow up without specific asthma ad-
vice

1 123 Risk Ratio (M-H, Fixed, 95% CI) 1.27 [0.54, 3.00]

2.3 Provision of verbal, audiovisual or writ-
ten information

6 1020 Risk Ratio (M-H, Fixed, 95% CI) 0.67 [0.51, 0.88]

2.4 Provision of verbal, audiovisual or writ-
ten information and planned follow up

6 618 Risk Ratio (M-H, Fixed, 95% CI) 0.65 [0.42, 0.99]

3 Unscheduled doctor visits (% subjects) 7   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

3.1 No control group intervention provided 3 552 Risk Ratio (M-H, Fixed, 95% CI) 0.90 [0.64, 1.25]

3.2 Follow up without specific asthma ad-
vice

1 123 Risk Ratio (M-H, Fixed, 95% CI) 0.75 [0.50, 1.13]

3.3 Provision of verbal, audiovisual or writ-
ten information

3 334 Risk Ratio (M-H, Fixed, 95% CI) 0.54 [0.43, 0.69]

3.4 Provision of verbal, audiovisual or writ-
ten information and planned follow up

0 0 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

 
 

Analysis 6.1.   Comparison 6 Education (any type) versus control; subdivided
by intensity of control intervention, Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

6.1.1 No control group intervention provided  

Harish 2001 32/60 46/69 46.17% 0.8[0.6,1.07]

Madge 1997 7/96 7/105 7.21% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 11.08% 2.46[1.24,4.9]

Favours treatment 100.1 50.2 20.5 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Smith 2004 34/263 33/264 35.54% 1.03[0.66,1.62]

Subtotal (95% CI) 552 564 100% 1.09[0.86,1.38]

Total events: 99 (Treatment), 96 (Control)  

Heterogeneity: Tau2=0; Chi2=9.82, df=3(P=0.02); I2=69.45%  

Test for overall effect: Z=0.71(P=0.48)  

   

6.1.2 Follow up without specific asthma advice  

Couriel 1999 10/61 21/62 100% 0.48[0.25,0.94]

Subtotal (95% CI) 61 62 100% 0.48[0.25,0.94]

Total events: 10 (Treatment), 21 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.14(P=0.03)  

   

6.1.3 Provision of verbal, audiovisual or written information  

Farber 2004 9/28 10/28 4.77% 0.9[0.43,1.87]

Ng 2006 16/55 26/45 13.65% 0.5[0.31,0.82]

Stevens 2002 17/97 19/91 9.36% 0.84[0.47,1.51]

Teach 2006 88/219 120/218 57.42% 0.73[0.6,0.89]

Wesseldine 1999 6/80 31/80 14.8% 0.19[0.09,0.44]

Subtotal (95% CI) 479 462 100% 0.64[0.54,0.76]

Total events: 136 (Treatment), 206 (Control)  

Heterogeneity: Tau2=0; Chi2=12.51, df=4(P=0.01); I2=68.02%  

Test for overall effect: Z=5.19(P<0.0001)  

   

6.1.4 Provision of verbal, audiovisual or written information and
planned follow up

 

Brown 2006 15/66 24/63 17.55% 0.6[0.35,1.03]

Butz 2006 27/95 40/86 30% 0.61[0.41,0.9]

Cowie 2002 9/29 13/33 8.69% 0.79[0.4,1.57]

Gorelick 2006 14/81 17/95 11.18% 0.97[0.51,1.84]

Greineder 1999 5/9 4/9 2.86% 1.25[0.49,3.19]

Walders 2006 9/89 21/86 15.26% 0.41[0.2,0.85]

Wilson 2001 13/44 20/43 14.46% 0.64[0.36,1.11]

Subtotal (95% CI) 413 415 100% 0.66[0.53,0.82]

Total events: 92 (Treatment), 139 (Control)  

Heterogeneity: Tau2=0; Chi2=5.31, df=6(P=0.51); I2=0%  

Test for overall effect: Z=3.76(P=0)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 6.2.   Comparison 6 Education (any type) versus control; subdivided by
intensity of control intervention, Outcome 2 Hospital admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

6.2.1 No control group intervention provided  

Harish 2001 16/60 18/69 8.73% 1.02[0.57,1.82]

Madge 1997 8/96 26/105 12.95% 0.34[0.16,0.71]

Mitchell 1986 57/178 45/190 22.7% 1.35[0.97,1.89]

NCICAS 76/515 98/518 50.94% 0.78[0.59,1.03]

Favours treatment 200.05 50.2 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Smith 2004 8/263 9/264 4.68% 0.89[0.35,2.28]

Subtotal (95% CI) 1112 1146 100% 0.88[0.73,1.06]

Total events: 165 (Treatment), 196 (Control)  

Heterogeneity: Tau2=0; Chi2=13.84, df=4(P=0.01); I2=71.09%  

Test for overall effect: Z=1.36(P=0.17)  

   

6.2.2 Follow up without specific asthma advice  

Couriel 1999 10/61 8/62 100% 1.27[0.54,3]

Subtotal (95% CI) 61 62 100% 1.27[0.54,3]

Total events: 10 (Treatment), 8 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.55(P=0.59)  

   

6.2.3 Provision of verbal, audiovisual or written information  

Charlton 1994 5/42 1/37 1.02% 4.4[0.54,36.01]

Farber 2004 3/28 0/28 0.48% 7[0.38,129.55]

Ng 2006 3/55 13/45 13.68% 0.19[0.06,0.62]

Stevens 2002 26/97 19/91 18.75% 1.28[0.76,2.15]

Teach 2006 22/219 39/218 37.38% 0.56[0.34,0.91]

Wesseldine 1999 12/80 30/80 28.69% 0.4[0.22,0.72]

Subtotal (95% CI) 521 499 100% 0.67[0.51,0.88]

Total events: 71 (Treatment), 102 (Control)  

Heterogeneity: Tau2=0; Chi2=19.37, df=5(P=0); I2=74.19%  

Test for overall effect: Z=2.86(P=0)  

   

6.2.4 Provision of verbal, audiovisual or written information and
planned follow up

 

Brown 2002 6/49 5/46 11.15% 1.13[0.37,3.44]

Butz 2006 4/95 11/86 24.97% 0.33[0.11,1]

Cowie 2002 0/29 4/33 9.12% 0.13[0.01,2.24]

Greineder 1999 1/9 4/9 8.65% 0.25[0.03,1.82]

Walders 2006 16/89 14/86 30.79% 1.1[0.57,2.12]

Wilson 2001 3/44 7/43 15.31% 0.42[0.12,1.51]

Subtotal (95% CI) 315 303 100% 0.65[0.42,0.99]

Total events: 30 (Treatment), 45 (Control)  

Heterogeneity: Tau2=0; Chi2=7.52, df=5(P=0.18); I2=33.54%  

Test for overall effect: Z=2(P=0.05)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 6.3.   Comparison 6 Education (any type) versus control; subdivided by
intensity of control intervention, Outcome 3 Unscheduled doctor visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

6.3.1 No control group intervention provided  

Madge 1997 11/96 7/105 12.63% 1.72[0.69,4.25]

Mitchell 1986 36/133 44/126 85.32% 0.78[0.54,1.12]

Smith 2006 1/50 1/42 2.05% 0.84[0.05,13.03]

Subtotal (95% CI) 279 273 100% 0.9[0.64,1.25]

Favours treatment 200.05 50.2 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Total events: 48 (Treatment), 52 (Control)  

Heterogeneity: Tau2=0; Chi2=2.58, df=2(P=0.27); I2=22.63%  

Test for overall effect: Z=0.64(P=0.52)  

   

6.3.2 Follow up without specific asthma advice  

Couriel 1999 23/61 31/62 100% 0.75[0.5,1.13]

Subtotal (95% CI) 61 62 100% 0.75[0.5,1.13]

Total events: 23 (Treatment), 31 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.36(P=0.17)  

   

6.3.3 Provision of verbal, audiovisual or written information  

Charlton 1994 10/42 11/37 11.62% 0.8[0.38,1.67]

Ng 2006 16/55 15/45 16.39% 0.87[0.49,1.56]

Wesseldine 1999 31/78 72/77 71.99% 0.43[0.32,0.56]

Subtotal (95% CI) 175 159 100% 0.54[0.43,0.69]

Total events: 57 (Treatment), 98 (Control)  

Heterogeneity: Tau2=0; Chi2=6.55, df=2(P=0.04); I2=69.47%  

Test for overall effect: Z=5.02(P<0.0001)  

   

6.3.4 Provision of verbal, audiovisual or written information and
planned follow up

 

Subtotal (95% CI) 0 0 Not estimable

Total events: 0 (Treatment), 0 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours treatment 200.05 50.2 1 Favours control

 
 

Comparison 7.   Education (any type) versus control; subdivided by timing of outcome assessment

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (% subjects) 17   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

1.1 Less than 6 months 1 100 Risk Ratio (M-H, Fixed, 95%
CI)

0.50 [0.31, 0.82]

1.2 Between 6 months and less than 12
months

6 1485 Risk Ratio (M-H, Fixed, 95%
CI)

0.71 [0.60, 0.84]

1.3 12 months or longer 10 1423 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.65, 0.92]

2 Hospital admissions (% subjects) 18   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

2.1 Less than 6 months 1 100 Risk Ratio (M-H, Fixed, 95%
CI)

0.19 [0.06, 0.62]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2.2 Between 6 months and 12 months 6 1627 Risk Ratio (M-H, Fixed, 95%
CI)

0.89 [0.70, 1.11]

2.3 12 months or longer 11 2292 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.65, 0.94]

3 Unscheduled doctor visits (%subjects) 7   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

3.1 Less than 6 months 2 192 Risk Ratio (M-H, Fixed, 95%
CI)

0.87 [0.49, 1.54]

3.2 Between 6 months and less than 12
months

1 201 Risk Ratio (M-H, Fixed, 95%
CI)

1.72 [0.69, 4.25]

3.3 12 months or longer 4 616 Risk Ratio (M-H, Fixed, 95%
CI)

0.61 [0.51, 0.74]

 
 

Analysis 7.1.   Comparison 7 Education (any type) versus control; subdivided
by timing of outcome assessment, Outcome 1 ED visits (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

7.1.1 Less than 6 months  

Ng 2006 16/55 26/45 100% 0.5[0.31,0.82]

Subtotal (95% CI) 55 45 100% 0.5[0.31,0.82]

Total events: 16 (Treatment), 26 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.79(P=0.01)  

   

7.1.2 Between 6 months and less than 12 months  

Brown 2006 15/66 24/63 10.48% 0.6[0.35,1.03]

Farber 2004 9/28 10/28 4.27% 0.9[0.43,1.87]

Gorelick 2006 14/81 17/95 6.68% 0.97[0.51,1.84]

Smith 2004 34/263 33/264 14.05% 1.03[0.66,1.62]

Teach 2006 88/219 120/218 51.31% 0.73[0.6,0.89]

Wesseldine 1999 6/80 31/80 13.22% 0.19[0.09,0.44]

Subtotal (95% CI) 737 748 100% 0.71[0.6,0.84]

Total events: 166 (Treatment), 235 (Control)  

Heterogeneity: Tau2=0; Chi2=14.17, df=5(P=0.01); I2=64.7%  

Test for overall effect: Z=4.12(P<0.0001)  

   

7.1.3 12 months or longer  

Butz 2006 27/95 40/86 21% 0.61[0.41,0.9]

Couriel 1999 10/61 21/62 10.42% 0.48[0.25,0.94]

Cowie 2002 9/29 13/33 6.08% 0.79[0.4,1.57]

Greineder 1999 5/9 4/9 2% 1.25[0.49,3.19]

Harish 2001 32/60 46/69 21.4% 0.8[0.6,1.07]
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Madge 1997 7/96 7/105 3.34% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 5.14% 2.46[1.24,4.9]

Stevens 2002 17/97 19/91 9.81% 0.84[0.47,1.51]

Walders 2006 9/89 21/86 10.68% 0.41[0.2,0.85]

Wilson 2001 13/44 20/43 10.12% 0.64[0.36,1.11]

Subtotal (95% CI) 713 710 100% 0.78[0.65,0.92]

Total events: 155 (Treatment), 201 (Control)  

Heterogeneity: Tau2=0; Chi2=19.17, df=9(P=0.02); I2=53.05%  

Test for overall effect: Z=2.88(P=0)  

Favours treatment 100.1 50.2 20.5 1 Favours control

 
 

Analysis 7.2.   Comparison 7 Education (any type) versus control; subdivided by
timing of outcome assessment, Outcome 2 Hospital admissions (% subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

7.2.1 Less than 6 months  

Ng 2006 3/55 13/45 100% 0.19[0.06,0.62]

Subtotal (95% CI) 55 45 100% 0.19[0.06,0.62]

Total events: 3 (Treatment), 13 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.74(P=0.01)  

   

7.2.2 Between 6 months and 12 months  

Charlton 1994 5/42 1/37 0.86% 4.4[0.54,36.01]

Farber 2004 3/28 0/28 0.41% 7[0.38,129.55]

Mitchell 1986 57/178 45/190 35.34% 1.35[0.97,1.89]

Smith 2004 8/263 9/264 7.29% 0.89[0.35,2.28]

Teach 2006 22/219 39/218 31.74% 0.56[0.34,0.91]

Wesseldine 1999 12/80 30/80 24.36% 0.4[0.22,0.72]

Subtotal (95% CI) 810 817 100% 0.89[0.7,1.11]

Total events: 107 (Treatment), 124 (Control)  

Heterogeneity: Tau2=0; Chi2=20.61, df=5(P=0); I2=75.74%  

Test for overall effect: Z=1.04(P=0.3)  

   

7.2.3 12 months or longer  

Brown 2002 6/49 5/46 2.42% 1.13[0.37,3.44]

Butz 2006 4/95 11/86 5.42% 0.33[0.11,1]

Couriel 1999 10/61 8/62 3.72% 1.27[0.54,3]

Cowie 2002 0/29 4/33 1.98% 0.13[0.01,2.24]

Greineder 1999 1/9 4/9 1.88% 0.25[0.03,1.82]

Harish 2001 16/60 18/69 7.86% 1.02[0.57,1.82]

Madge 1997 8/96 26/105 11.66% 0.34[0.16,0.71]

NCICAS 76/515 98/518 45.86% 0.78[0.59,1.03]

Stevens 2002 26/97 19/91 9.2% 1.28[0.76,2.15]

Walders 2006 16/89 14/86 6.68% 1.1[0.57,2.12]

Wilson 2001 3/44 7/43 3.32% 0.42[0.12,1.51]

Subtotal (95% CI) 1144 1148 100% 0.78[0.65,0.94]

Total events: 166 (Treatment), 214 (Control)  

Favours treatment 200.05 50.2 1 Favours control
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Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Heterogeneity: Tau2=0; Chi2=18.06, df=10(P=0.05); I2=44.64%  

Test for overall effect: Z=2.6(P=0.01)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 7.3.   Comparison 7 Education (any type) versus control; subdivided by
timing of outcome assessment, Outcome 3 Unscheduled doctor visits (%subjects).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

7.3.1 Less than 6 months  

Ng 2006 16/55 15/45 93.82% 0.87[0.49,1.56]

Smith 2006 1/50 1/42 6.18% 0.84[0.05,13.03]

Subtotal (95% CI) 105 87 100% 0.87[0.49,1.54]

Total events: 17 (Treatment), 16 (Control)  

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.98); I2=0%  

Test for overall effect: Z=0.47(P=0.64)  

   

7.3.2 Between 6 months and less than 12 months  

Madge 1997 11/96 7/105 100% 1.72[0.69,4.25]

Subtotal (95% CI) 96 105 100% 1.72[0.69,4.25]

Total events: 11 (Treatment), 7 (Control)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.17(P=0.24)  

   

7.3.3 12 months or longer  

Charlton 1994 10/42 11/37 7.31% 0.8[0.38,1.67]

Couriel 1999 23/61 31/62 19.21% 0.75[0.5,1.13]

Mitchell 1986 36/133 44/126 28.23% 0.78[0.54,1.12]

Wesseldine 1999 31/78 72/77 45.26% 0.43[0.32,0.56]

Subtotal (95% CI) 314 302 100% 0.61[0.51,0.74]

Total events: 100 (Treatment), 158 (Control)  

Heterogeneity: Tau2=0; Chi2=9.69, df=3(P=0.02); I2=69.04%  

Test for overall effect: Z=5.04(P<0.0001)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Comparison 8.   Sensitivity analysis by risk of bias

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 ED visits (allocation bias) 7 1340 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.61, 0.85]

2 ED visits (completeness of follow up) 8 1550 Risk Ratio (M-H, Fixed, 95% CI) 0.74 [0.59, 0.93]
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Analysis 8.1.   Comparison 8 Sensitivity analysis by risk of bias, Outcome 1 ED visits (allocation bias).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Brown 2006 15/66 24/63 10.56% 0.6[0.35,1.03]

Couriel 1999 10/61 21/62 8.96% 0.48[0.25,0.94]

Farber 2004 9/28 10/28 4.3% 0.9[0.43,1.87]

Gorelick 2006 14/81 17/95 6.73% 0.97[0.51,1.84]

Mitchell 1986 26/133 10/126 4.42% 2.46[1.24,4.9]

Teach 2006 88/219 120/218 51.71% 0.73[0.6,0.89]

Wesseldine 1999 6/80 31/80 13.33% 0.19[0.09,0.44]

   

Total (95% CI) 668 672 100% 0.72[0.61,0.85]

Total events: 168 (Treatment), 233 (Control)  

Heterogeneity: Tau2=0; Chi2=25.22, df=6(P=0); I2=76.21%  

Test for overall effect: Z=3.95(P<0.0001)  

Favours treatment 200.05 50.2 1 Favours control

 
 

Analysis 8.2.   Comparison 8 Sensitivity analysis by risk of bias, Outcome 2 ED visits (completeness of follow up).

Study or subgroup Treatment Control Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Couriel 1999 10/61 21/62 14.14% 0.48[0.25,0.94]

Greineder 1999 5/9 4/9 2.72% 1.25[0.49,3.19]

Madge 1997 7/96 7/105 4.54% 1.09[0.4,3]

Mitchell 1986 26/133 10/126 6.97% 2.46[1.24,4.9]

Smith 2004 34/263 33/264 22.36% 1.03[0.66,1.62]

Walders 2006 9/89 21/86 14.5% 0.41[0.2,0.85]

Wesseldine 1999 6/80 31/80 21.04% 0.19[0.09,0.44]

Wilson 2001 13/44 20/43 13.73% 0.64[0.36,1.11]

   

Total (95% CI) 775 775 100% 0.74[0.59,0.93]

Total events: 110 (Treatment), 147 (Control)  

Heterogeneity: Tau2=0; Chi2=30.34, df=7(P<0.0001); I2=76.93%  

Test for overall effect: Z=2.6(P=0.01)  

Favours treatment 2000.005 100.1 1 Favours control

 

 

A D D I T I O N A L   T A B L E S
 

Outcome Study ID Units When measured Intervention Control Com-
ments

ED visits Alexander 1988 Mean no. (SD) During 12-month inter-
vention

0.6 (0.9) 2.4 (2.1)  

  Agrawal 2005 Mean no. (SD) During follow up 0.5 (0.71) 1 (0.61)  

  Homer 2000 Mean no. During 12-month follow
up

0.86 0.73  

Table 1.   ED visits and hospital admissions (continuous data) 
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  Karnick 2007 Mean no. During follow up Group 1: 0.54

Group 2: 0.55

0.89  

  Khan 2004 Median During follow up 1 0  

  McNabb 1985 Mean no. For 12 months after inter-
vention

1.9 7.4 SD not
available

  NCICAS Mean no. (SD) 2-year rate post-ran-
domisation

1.99 (2.97) 1.89 (2.79)  

  Talabere 1993 Mean no. (SD) For 12 weeks after inter-
vention

0.44 (0.77) 1.08 (1.32)  

Hospital
admis-
sions

Karnick 2007 Mean no. During follow up Group 1: 0.19

Group 2: 0.15

0.24  

  Khan 2004 Median During follow up 0 0  

  Mitchell 1986 Mean no. (SD) For 12 months after inter-
vention

0.81 (1.65) 0.25 (0.65) Data for
Euro-
peans

  Mitchell 1986 Mean no. (SD) For 12 months after inter-
vention

0.69 (1.34) 0.57 (1.10) Data for
Polyne-
sians

  Talabere 1993 Mean no. (SD), adjust-
ed for 12-week period
1 year prior to study

For 12 weeks after inter-
vention

0.08 (0.28) 0.12 (0.33)  

Table 1.   ED visits and hospital admissions (continuous data)  (Continued)

 
 

Study ID Informa-
tion

Self-mon-
itoring

Medica-
tion ad-
justed

Action
plan

Control Intervention

Agrawal
2005

Yes No No Yes Usual care Individualised written home management
plan

Alexander
1988

Yes Yes Yes Unclear Usual care Consistency of care

Becker
2003

Yes Not stated Not stated Not stated Basic informa-
tion

4 weekly sessions with health educator; regu-
lar personalised correspondence

Brown
2002

Yes Yes Yes Yes Usual care Action plan, information, asthma trigger
awareness delivered in home setting

Brown
2006

Yes Yes Yes Yes Usual care (in-
cluding written
discharge in-
structions and
review of in-

Comprehensive nurse-led education includ-
ing optimisation of medical therapy, action
management plan and follow-up visits. As-
sessment of home environment made.

Table 2.   Components of intervention 
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haler devices
technique)

Butz 2006 Yes Not stated No Yes Basic education Adapted wee wheezers programme with in-
formation and emphasis on action plan

Charlton
1994

Yes Yes Yes Yes Lower intensity Information, medication, action plan, differ-
ent diary used for self-monitoring, letters sug-
gesting GP review

Cicutto
2005

Yes No No No Usual care Group session with content aimed at building
awareness of symptoms, correct inhaler de-
vice technique

Clark 1986 Yes Yes No No Usual care Awareness of symptoms, communication
with treating physicians and performance at
school

Couriel
1999

Yes No No Yes Usual care Education delivered over 3 sessions and ac-
tion plan

Cowie
2002

Yes No No Yes Advice on in-
haler technique

Young adult asthma programme with empha-
sis on maintenance ICS and bronchodilator
therapy

Farber
2004

Yes No No Yes Brief education Inhaler device instruction and self-manage-
ment plan

Garrett
1994

Yes Yes Yes Yes Usual care Information, self-monitoring, referred to GP
for medication, action plan

Ghosh
1998

Yes Yes No Yes Usual care 4 sessions of self-management training and
written instruction on managing symptoms

Gorelick
2006

Yes No Yes Yes Basic education Education given in ED followed up by inten-
sive primary care linkage; provision of care
plan

Greineder
1999

Yes No Yes No Educational in-
tervention as
for treatment
group

Nursing outreach reinforcing educational
components conveyed during teaching ses-
sions

Harish
2001

Yes No Yes No Usual care Review of medications, inhaler technique as-
sessment, provision of allergen impermeable
mattresses and encouragement to use tele-
phone line

Homer
2000

Yes No Yes No Usual care Interactive computer programme emphasis-
ing importance of regular medication, symp-
tom recognition and awareness of allergens

Karnick
2007

Yes No Yes No Basic education Reinforcement of education in control group
with follow-up contact from trained educa-
tors

Kelly 2000 Yes No Not stated Yes Usual care Information and management plan delivered
by outreach nurse

Table 2.   Components of intervention  (Continued)
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Khan 2004 Yes No Yes Yes Usual care plus
action plan

Telephone consultation with experienced ed-
ucator; advice given to parents at discharge
was reinforced

Kinlow
2001

Yes Not stated Not stated Not stated Usual care Starbright - interactive computer programme
including education & peer support

Madge
1997

Yes Yes Yes Yes Usual care Information, self-monitoring, oral steroids,
action plan, review, telephone advice

McNabb
1985

Yes Yes Yes Yes Usual care Information, self-monitoring, medication as-
sessed but generally not changed, action plan

Mitchell
1986

Yes No No No Usual care Information, encouraged to attend GP for re-
view

NCICAS Yes No No Yes Usual care Education programme aimed at encouraging
environmental remediation

Ng 2006 Yes Yes No Yes Basic education
intervention

Education programme delivered by nurse

Shames
2004

Yes No No No Usual care Case manager and interactive computer
package.

Smith
2004

Yes No No No Usual care Telephone call to emphasise importance of
primary care follow up, including identifica-
tion of barriers; monetary incentive

Smith
2006

Yes No No No Usual care Discussion with parents during ED visit of pri-
mary care follow-up, including identification
of barriers

Sockrider
2006

Yes Yes Yes Yes Usual care ED based computer package with follow up
and availability of telephone line

Stevens
2002

Yes No No Yes Usual care Two interviews with trained nurse; action
plan and booklet given to child and parent(s)

Talabere
1993

Yes No No No Usual care Information

Teach
2006

Yes Yes No Yes Basic education Education aimed at improving self-manage-
ment and primary care linkage; provision of
house dust mite mattress

Walders
2006

Yes Yes Not stated Yes Action plan and
lower intensity
education

Action plan, peak flow meter and education
regarding triggers and physiology of asthma.
Access to helpline.

Warschburg-
er 2003

Yes Yes No No Lower intensity
education

BASE - Bremer Asthma Training for Parents
delivered over 6 sessions

Wessel-
dine 1999

Yes Yes No Yes Usual care Information, self-monitoring, action plan

Table 2.   Components of intervention  (Continued)
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Wilson
2001

Yes No Yes No Medication ad-
justment

Parental intervention to reduce tobacco
smoke exposure

Table 2.   Components of intervention  (Continued)

 
 

Study ID CER (%) Endpoint (weeks) NNT

Brown 2006 38 24 10

Butz 2006 47 52 8

Cowie 2002 39 52 10

Couriel 1999 33.3 52 12

Farber 2004 36 24 11

Gorelick 2006 18 24 21

Greineder 1999 44 52 9

Harish 2001 67 104 6

Madge 1997 7 48 53

Mitchell 1986 8 52 47

Ng 2006 58 12 7

Smith 2004 13 24 29

Stevens 2002 21 52 18

Teach 2006 55 24 7

Walders 2006 24 52 16

Wesseldine 1999 39 24 10

Wilson 2001 47 52 8

Table 3.   NNTs 

 

 

A P P E N D I C E S

Appendix 1. Criteria for risk of bias

Generation of random allocation sequence

Yes (if the method used was described and the resulting sequences were unpredictable);
Unclear (if the method was not described);
No (for sequences such as alternate allocation).
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Allocation concealment

Yes (if participants and the investigators enrolling participants could not foresee assignment);
Unclear (method not described);
No (if investigators enrolling participants could foresee next assignment).

Incomplete data

Yes (no or minimal attrition: all randomised participants contributed to data analysis);
Unclear (information not available);
No (analysis based on available cases).

W H A T ' S   N E W

 

Date Event Description

15 May 2009 Amended Study previously listed as awaiting assessment moved to 'Ex-
cluded studies' (Augustin 2003).

 

H I S T O R Y

Protocol first published: Issue 2, 1998
Review first published: Issue 3, 2000

 

Date Event Description

19 March 2009 Amended Correction to appendix

6 November 2008 New citation required and conclusions
have changed

30 studies added to the review; primary outcome substantially
changed by addition of new data.

29 May 2008 New search has been performed New search run.

1 May 2008 Amended Converted to new review format.

21 September 2000 New citation required and conclusions
have changed

Substantive amendment.
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External sources

• Victorian Government Department of Human Services - Public Health Division, Australia.

• NHS Research and Development, UK.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We added a subgroup analysis by timing of outcome assessment. The time limits for the subgroup categorisations were based on
distinctions made in a Health Technology Assessment (Smith 2005; short-term (< 6 months), medium-term (≥ 6 to < 12 months) and long-
term ≥ 12 months).

We have adopted the 'Risk of bias' assessment tool as recommended by the Cochrane Handbook for Systematic Reviews of Interventions
(Handbook 2008).

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Patient Education as Topic;  Asthma  [*prevention & control];  Emergency Service, Hospital  [*statistics & numerical data];  Health
Services Needs and Demand;  Hospitalization;  Randomized Controlled Trials as Topic

MeSH check words

Child; Humans
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