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ABSTRACT

Background

Stroke care pathways have the potential to promote organised and efficient patient care that is based on best evidence and guidelines,
but evidence to support their use is unclear.

Objectives

To assess the effects of care pathways, compared with standard medical care, among patients with acute stroke who had been admitted
to hospital.

Search methods

We searched the Cochrane Stroke Group Trials Register (last searched in June 2003), the Cochrane Central Register of Controlled Trials (The
Cochrane Library, Issue 2,2003), MEDLINE (1975 to June 2003), EMBASE (1980 to June 2003), CINAHL (1982 to June 2003), ISI Proceedings:
Science & Technology (1990 to November 2003), and HealthSTAR (1994 to May 2001). We also handsearched the Journal of Integrated Care
Pathways (2001 to 2003), formerly Journal of Managed Care (1997 to 1998) and Journal of Integrated Care (1998 to 2001). Reference lists
of articles were searched.

Selection criteria

Randomised controlled trials and non-randomised studies that compared care pathway care with standard medical care.

Data collection and analysis

One reviewer selected studies for inclusion and the other independently checked the decisions. Two reviewers independently assessed
the methodological quality of the studies. One reviewer extracted the data and the other checked the extracted data.

Main results

Three randomised controlled trials (340 patients) and 12 non-randomised studies (4081 patients) were included. There was significant
statistical heterogeneity in the analysis of many of the outcomes. We found no significant difference between care pathway and control
groups in terms of death or discharge destination. Patients managed with a care pathway were: (1) more dependent at discharge (P =0.04);
(2) less likely to suffer a urinary tractinfection (Odds Ratio (OR) 0.51,95% Confidence Interval (Cl) 0.34 t0 0.79); (3) less likely to be readmitted
(OR 0.11, 95% CI 0.03 to 0.39); and (4) more likely to have neuroimaging (OR 2.42, 95% Cl 1.12 to 5.25). Evidence from randomised trials
suggested that patient satisfaction and quality of life were significantly lower in the care pathway group (P =0.02 and P <0.005 respectively).

In-hospital care pathways for stroke (Review) 1
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Authors' conclusions

Use of stroke care pathways may be associated with positive and negative effects. Since most of the results have been derived from non-
randomised studies, they are likely to be influenced by potential biases and confounding factors. There is currently insufficient supporting
evidence to justify the routine implementation of care pathways for acute stroke management or stroke rehabilitation.

PLAIN LANGUAGE SUMMARY
In-hospital care pathways for stroke

The effects of using care pathways to manage people admitted to hospital with stroke are not clear. Care in a hospital stroke unit can
reduce the risks of death and disability after stroke. Care pathways aim to promote organised and efficient patient care based on the best
evidence and guidelines. The review found that patients treated within a care pathway may be less likely to suffer some complications
(e.g. urine infections), and more likely to have certain tests (e.g. brain scans). However, the use of care pathways may also reduce the
patient's likelihood of functioning independently when discharged from hospital, their quality of life, and their satisfaction with hospital
care. Currently, there is not enough evidence to justify introducing care pathways for the routine care of all patients with stroke. Further
research is needed to find out if care pathways for stroke do more good than harm.

In-hospital care pathways for stroke (Review) 2
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BACKGROUND

Stroke is a major health problem in both the developed and
developing world (Kaste 1998; Rothwell 2001). In industrialised
countries, it is the second most common cause of death after
ischaemic heart disease (Murray 1997) and almost half of all stroke
survivors are left with a permanent handicap (Bamford 1991).
Better treatment of patients with stroke is now a government
priority in many countries.

At present, one of the most effective treatments for acute
stroke is admission to a stroke unit which offers well-organised
multidisciplinary care. Stroke patients admitted to a stroke unit
are more likely to be alive, independent, and living at home at
one year (SUTC 2000). However, there are significant variations
between hospitals in: their treatment strategy for acute stroke;
organisation of services; access to stroke unit care; and clinical
outcomes (Ebrahim 1999; Rudd 1999). Implementation of a stroke
care pathway may be a method of promoting organised and
efficient patient care that is based on the best-available evidence
and guidelines. This, in turn, should reduce variations in the
delivery of stroke care.

Care pathways can be regarded as complex interventions made
up of a number of components (Campbell 2000). In general, a
care pathway can be defined as a plan of care that aims to
promote organised and efficient multidisciplinary patient care
that is based on the best available evidence and guidelines, for
a specific condition. It is often implemented with some form of
education (Pearson 1995) and usually forms all or part of the
patient record. It documents the care given and can facilitate
the evaluation of outcomes for continuous quality improvement
(Overill 1998). A care pathway focuses on the practical delivery
of multidisciplinary care in the form of daily written care plans
with prompts to highlight important interventions. It is intended
to assist healthcare professionals to achieve pre-specified patient
goals efficiently while improving quality of care (Hydo 1995; Lanska
1998). Care pathways are also known by other names such as
clinical pathway, critical pathway, critical path method, and Care
Maps™.

In the United States (US), care pathways have been applied to
health care since the 1980s to improve efficiency of care and
reduce hospitalisation costs (Pearson 1995). Care pathways have
since been introduced for acute stroke management (Baker 1998;
Hydo 1995; Lanska 1998; Summers 1998) and stroke rehabilitation
(Falconer 1993). In the United Kingdom (UK), care pathways
have been used since the 1990s to promote well-organised and
evidence-based stroke care. There are some reports to suggest
that care pathways might reduce length of hospital stay, costs,
complications, and even mortality (Lanska 1998). However, the
effects of care pathways on stroke management are not clear. This
review sets out to assess the effects of care pathways on stroke
management in hospital.

OBJECTIVES

We aimed to assess the effects of care pathways, compared with
standard medical care, among patients with acute stroke who had
been admitted to hospital. In particular, we aimed to assess the
effects on functional outcome, process of care, quality of life, and
hospitalisation costs.

METHODS

Criteria for considering studies for this review
Types of studies

We sought unconfounded randomised controlled trials that
compared care pathway care with standard medical care. However,
since we anticipated that there would only be a few of these
studies, we also sought studies with weaker research designs, i.e.
quasi-randomised trials, controlled and uncontrolled before-and-
after studies, and interrupted time series. We sought studies with
at least two study groups for comparison, with due allowance
for the large number of biases that are likely to be associated
with non-randomised designs. When a study design suggested that
some degree of confounding was present, we aimed to note the
confounding factors and perform appropriate sensitivity analysis
using these factors. Furthermore, we included only studies with an
adequate description of its methodology such that studies claiming
certain effects of care pathways but without adequate information
were to be excluded. Randomised and non-randomised studies
were analysed separately as non-randomised comparisons can
overestimate treatment effects (Chalmers 1983; Sacks 1982), and
the size and direction of the bias can be unpredictable (Deeks 2003).

Types of participants

We used the World Health Organization definition of stroke for this
review (WHO 1989). We included all studies that recruited patients
who had been admitted to hospital with a new neurological
deficit consistent with a clinical diagnosis of stroke. However, we
excluded studies that recruited only patients with subarachnoid
haemorrhage since the management of these patients would
have been very different to the generality of stroke patients.
Studies that recruited all types of ischaemic and haemorrhagic
strokes (including subarachnoid haemorrhage) were included. We
also included studies that recruited patients with a mixture of
conditions including stroke, but only where the results for stroke
patients could be clearly extracted.

Types of interventions

We sought to assess whether care pathways improved outcome
compared with standard care. We therefore included any study that
had attempted to evaluate such an intervention. We defined a care
pathway as a plan of care that:

(1) involved two or more of the following aspects of care:
assessment, investigation, diagnosis, or treatment; and

(2) involved two or more disciplines (e.g. medical, nursing,
physiotherapy, occupational therapy, speech and language
therapy, dietician)

Furthermore, there were three main clinical settings for which care
pathways were designed.

(1) Acute stroke only, defined here as the first two weeks of hospital
admission

(2) Stroke rehabilitation only

(3) Acute stroke and rehabilitation

These clinical settings applied to the care pathway rather than
when the patients were recruited for the studies; in one study,
patients were recruited within two weeks of stroke for a care
pathway designed for stroke rehabilitation (Sulch 2000). We
included studies that examined "case management", "disease

In-hospital care pathways for stroke (Review)
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management", "stroke protocols", or "stroke programmes" only
if the description of the plan of care satisfied the above
definition. We excluded those that had been specifically designed
for a single aspect of care (e.g. diagnosis, administration of
thrombolytic therapy). We also excluded studies that have
examined care pathways designed only for patients undergoing
carotid endarterectomy. We sought advice from the Effective
Practice and Organisation of Care (EPOC) group regarding the
definition of a care pathway for this review.

Types of outcome measures
Primary outcome measures

The primary measure of outcome was the proportion of patients
who were dead or dependent at the end of the scheduled follow-up
period. For studies that did not systematically report dependency,
we sought data on the proportion of patients who required long-
term institutional care. "Independent" individuals were defined as
those who did not require regular physical assistance from another
person for activities of daily living, such as mobility, dressing,
transfers, and feeding. "Dependent" individuals were those who
failed to meet one or more of these criteria. The criteria for
independence were approximately equivalent to a modified Rankin
score of 0 to 2, or a Barthel Index of greater than 18/20 (Wade 1992).
Institutional care was defined as care within a residential home,
nursing home, or hospital at the end of scheduled follow up or at
discharge.

Secondary outcome measures

In this review, secondary outcome measures are the other outcome
measures that have been reported in the included studies. We
sought toinclude as wide a variety of outcomes as possible in order
to describe the full range of potential effects of care pathway care.
These included:

« complications during the hospital stay (e.g. pneumonia, urinary
tract infection, deep vein thrombosis, pressure sores);

« use of investigations (e.g. proportion of patients having a
computed tomography brain scan or carotid duplex study);

« use of medications (e.g. inappropriate commencement of new
antihypertensive agents in the acute period);

« readmission or emergency department attendance;

« patient and carer satisfaction;

« quality of life (using recognised scoring system such as SF36 and
Euroqol);

« duration of hospital stay;

« cost of hospitalisation.

Search methods for identification of studies

See: 'Specialised register' section in Cochrane Stroke Group

Relevant trials were identified in the Cochrane Stroke Group Trials
Register, which was last searched by the Review Group Co-ordinator
in June 2003. In addition, we undertook specialised searches of the
following electronic databases (Appendix 1):

« Cochrane Central Register of Controlled Trials (The Cochrane
Library, Issue 2, 2003);

+ MEDLINE (1975 to June 2003) - since care pathways for
healthcare have only existed since the beginning of 1980s, we
only searched MEDLINE from 1975 onwards;

« EMBASE (1980 to June 2003);
o CINAHL (1982 to June 2003);

« ISl Proceedings: Science & Technology (1990 to November
2003) - a database of conference proceedings from ISI Web of
Knowledge;

« HealthSTAR (1994 to May 2001) - HealthSTAR (Health Services
Technology, Administration and Research) was an online
bibliographic information service that resided as a separate
database available from the National Library of Medicine, and it
has been integrated into other databases since 2001.

We also handsearched the Journal of Integrated Care Pathways
(2001 to 2003), formerly Journal of Managed Care (1997 to
1998) and Journal of Integrated Care (1998 to 2001). We also
checked the reference lists of articles retrieved from the above
searches and attempted to contact authors of relevant articles
where clarification of information was needed. Personal contact
with colleagues and researchers identified any ongoing and
unpublished studies.

Data collection and analysis
Selection of trials

One reviewer (JK) screened all the titles, abstracts and keywords
of publications identified by the searches to assess their eligibility.
The reviewer was blinded to the names of the authors, institution
where the work had been carried out, and the journal (by
printing out the titles, abstracts and keywords without the author
names etc). Publications that clearly did not meet the inclusion
criteria were excluded at this stage. The other reviewer (PS) then
independently checked the decisions. We then obtained a paper
copy of the full publication of every study that was possibly
relevant. Both reviewers then assessed them according to pre-
specified selection criteria. We excluded articles that did not
contain results of any study (e.g. a report simply describing a new
care pathway). We resolved any disagreement by discussion.

Assessment of methodological quality

Two reviewers (JK and PS) independently assessed the
methodological quality of all the included studies and recorded
the findings. We noted the important aspects of methodology:
study design, type of control, method of allocation concealment,
completeness of follow-up, and the presence of blinding for
assessments of non-fatal outcomes. We did not use pre-
printed selection forms or an overall scoring system to evaluate
methodological quality.

Data extraction

One reviewer (JK) extracted the data onto a data extraction form,
and the other reviewer (PS) independently checked the extracted
data. Data reported in the published sources were used for analyses
in this review, but where additional data were needed (e.g. if there
were missing data), we attempted to contact the chief investigator
of the studies. Pilot testing of the data collection forms was done
on a sample of studies to improve reliability. Disagreement was
resolved by discussion and a consensus decision was made.

In-hospital care pathways for stroke (Review)
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Data analysis

Data analysis abided by the guidelines set out by The Cochrane
Collaboration regarding statistical methods (Mulrow 1999). We also
consulted a statistician throughout the review. For dichotomous
data, we expressed relative treatment effects as odds ratios with
95% confidence intervals. For continuous data, we used weighted
mean difference with 95% confidence intervals. A p value of less
than 0.05 was taken as significant. The denominators used in the
analyses were the total numbers of patientsincluded in the studies;
dead patients have not been removed from any comparison groups.

Heterogeneity between studies was tested using the standard chi-
squared test. We used a 'random effects' method for all outcome
measures, but it should be noted that the 'random effects' method
gives more weight to the smaller studies than the 'fixed effect'
method, and smaller studies are often of poorer quality and may be
more susceptible to bias (Mulrow 1999). Readers of this review must
be aware of the presence of between-study variations for certain
outcome measures and be extremely cautious when interpreting
these results.

RESULTS

Description of studies

Please also see Table 1.

We screened a total of 12,248 titles, abstracts and keywords
of publications. We excluded 11,994 of these immediately and
retrieved 254 full-text publications. From these 254 publications,
only 62 were reports of studies. We included three randomised
controlled trials (total of 340 patients) and 12 non-randomised
studies (total of 4081 patients) that compared care pathway care
with standard care. One of the non-randomised studies also
compared care pathway care in an acute stroke unit with standard
care in general medical wards (total of 285 patients). All included
studies were published in the English language. Forty-five studies
were excluded for the following reasons:

Excluded randomised studies

« Community-based intervention (2 studies) (Allen 2002; Goldberg
1997)

o The intervention tested did not fulfil the criteria for a care
pathway (1 study) (Pearson 1988)

« Claims of some beneficial effects of a new care pathway but
there was inadequate information on the intervention and the
methodology of the study (1 study) (Moloney 1999)

Excluded non-randomised studies

« The intervention tested in this study did not fulfil the definition
criteria for a care pathway (17 studies)

« The participants recruited in this study did not suffer a condition
that fulfilled the definition for a stroke (2 studies)

« Claims of some beneficial effects of a new care pathway but
there was inadequate information on the intervention and the
methodology of the study (8 studies)

« The data for stroke and non-stroke patients were combined and
could not be separated (1 study)

« Alldata were collected after the introduction of the intervention
(6 studies)

« Community-based (or mixed hospital- and community-based)
intervention (2 studies)

« Otherreasons (5 studies)

Included randomised studies

We included three randomised controlled trials. Two studies
(Falconer 1993; Sulch 2000) included patients with all types of
stroke, whereas one study (Schull 1992) only included patients
with ischaemic stroke. The intervention tested was generally
well described and were known by different names: critical path
method (Falconer 1993), case managed care with anticipatory
comprehensive planning (Schull 1992) and integrated (managed)
care pathway (Sulch 2000). The common elements of care shared
by all these interventions included the involvement of multiple
disciplines, setting of pre-defined patient goals and therapeutic
activities, and regular multidisciplinary team meetings. In one
study, the care pathway was computer-generated (Falconer 1993);
in another study, it was a paper document that became part of the
patient's case notes (Sulch 2000); in the third study, it was called an
"anticipatory comprehensive planning" but it was unclear whether
it involved a paper document (Schull 1992). The care pathways
were implemented for stroke rehabilitation in two studies (Falconer
1993; Sulch 2000), and for acute stroke and rehabilitation in one
study (Schull 1992). The patient care given to the control groups
was poorly defined in every study, but in two studies, it was simply
described as multidisciplinary care with regular team meetings to
discuss patients' progress (Falconer 1993; Sulch 2000).

Included non-randomised studies

We included 12 non-randomised studies - one retrospective
comparative study (Baker 1998) and 11 before-and-after
studies (Bowen 1994; Crawley 1996; Hamrin 1990; Kwan 2004;
Mosimaneotsile 2000; Odderson 1993; Pasquarello 1990; Ross 1997;
Wee 2000; Widjaja 2002; Wilkinson 2000), four of which had a
concurrent control group (Bowen 1994; Kwan 2004; Odderson 1993;
Ross 1997). None were truly controlled before-and-after studies
(i.e. had control groups before and after the introduction of the
care pathway). Four studies (Bowen 1994; Hamrin 1990; Kwan
2004; Widjaja 2002) included all types of stroke and transient
ischaemic attacks, whereas six studies (Baker 1998; Crawley 1996;
Odderson 1993; Pasquarello 1990; Ross 1997; Wee 2000) included
only ischaemic strokes. The stroke type was not specified in two
studies (Mosimaneotsile 2000; Wilkinson 2000). The interventions
tested were known by different names: case managed care (Baker
1998; Crawley 1996); clinical or critical pathway (Odderson 1993;
Ross 1997; Wee 2000; Widjaja 2002; Wilkinson 2000); integrated
care pathway (Kwan 2004); Care Map™ (Mosimaneotsile 2000);
multidisciplinary stroke protocol or programme (Bowen 1994;
Pasquarello 1990); and systematic care planning with care plans
(Hamrin 1990). The interventions were generally less well described
than in randomised studies and the common elements of care
included the involvement of multiple disciplines and care planning
with specific care protocol. The care pathways involved paper
documents in eight studies (Baker 1998; Bowen 1994; Hamrin
1990; Kwan 2004; Mosimaneotsile 2000; Odderson 1993; Ross
1997; Wee 2000), whereas it was unclear in four studies (Crawley
1996; Pasquarello 1990; Widjaja 2002; Wilkinson 2000). The care
pathways were implemented for acute stroke in seven studies
(Baker 1998; Bowen 1994; Kwan 2004; Odderson 1993; Pasquarello
1990; Ross 1997; Wilkinson 2000), stroke rehabilitation in one study
(Mosimaneotsile 2000), and for acute stroke and rehabilitation in
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four studies (Crawley 1996; Hamrin 1990; Wee 2000; Widjaja 2002).
Three of the acute stroke care pathways began with treatment
at the emergency department (e.g. thrombolytic therapy) (Baker
1998; Bowen 1994; Ross 1997). The patient care provided by the
control groups was generally poorly described.

In both the randomised and non-randomised studies, the outcome
measures and length of follow-up were very variable between
studies. It was therefore difficult to perform quantitative analyses
for some outcome measures. For example, one study reported
the median Barthel index as a measure of disability (Sulch
2000), whereas two other studies reported the mean Functional
Independence Measure (Falconer 1993; Mosimaneotsile 2000). For
continuous variables, some studies reported the means without
standard deviations, whereas some reported the medians with
interquartile ranges. Since means are influenced by extremes of
values, our summary analyses could only use the means if the
standard deviations were also reported. Where cost was reported,
some studies have used the actual mean hospitalisation cost in
US dollars (e.g. Crawley 1996; Schull 1992), whereas some have
calculated the relative reduction in percentage (e.g. Odderson
1993). Many studies simply reported "no difference" for some
outcome measures but no data were presented.

Risk of bias in included studies
Randomised studies

The reporting of methodology was adequate only in one study
(Sulch 2000). In this study, randomisation was performed by
computer in blocks of 10but the method of concealing treatment
allocation was not stated. No randomised patient was reported
to have crossed over to the other group. The medical care that
the patients received before randomisation was not defined, nor
was the location of acute care (e.g. acute stroke unit or general
medical ward). The study stated that the treatment and control
groups were managed by two "separate teams of nurses", but it
did not state whether the doctors, therapists, or social worker(s)
were shared between the two groups (which could be a source of
contamination). Follow-up assessments were undertaken by two
observers who were "not directly involved in patient care", but it
was unclear whether they were blinded to the treatment allocation,
and what level of training and expertise each person had. It also did
not report whether the patients or the statistician(s) were blinded
to the treatment allocation. This was the only study that reported a
power calculation (based on reducing the mean length of stay from
53 to 46 days). Follow-up to six months was carried out in 136/136
(100%) patients. Reliability for the primary outcome measures was
moderate to high; the kappa value for inter-observer agreement on
whetherthe patient wasindependent was 0.78 for the Barthel index
and 0.86 for the Rankin scores (high).

The reporting of methodology in the other two randomised studies
was poor. In one study (Falconer 1993), there was no information
on the method of randomisation, concealment of allocation or
blinding. Of the 128 patients randomised, seven did not complete
therehabilitation programme because of "sickness"; those patients
were excluded from analysis. Patients were randomised within
120 days of stroke onset and some patients might already have
had some rehabilitation prior to randomisation. The group sizes
were unequal because of "random irregularities in the admission
process". It did not state whether the doctors, nurses, therapists,
or social workers were shared between the two groups. Again, the

medical care that the patients received before randomisation was
not defined, nor was the location of acute care. The proportion of
patients who were followed up to one year was not reported. There
was also no indication of the reliability of the primary outcome
measures.

In the other randomised study (Schull 1992), sixty patients
were "selected randomly" from among ischaemic stroke patients
admitted to a neurology service over a six-month period. They
were then "divided randomly" into treatment and control groups
with 30 patients in each. However, there was no information on
the method of randomisation, allocation or blinding. Some initial
selection bias could have been present. It did not state whether the
doctors, nurses, therapists, or social workers were shared between
the two groups. The care pathway was for both acute stroke and
rehabilitation but there was no description of the location in which
patient care was provided during each phase of the admission.
There were no follow-up assessments after discharge.

For the randomised studies, we report one comparison: care
pathway care versus standard care. In all of these studies, the
unit of analysis was the number of patients and not stroke events
(assuming any readmission for recurrent stroke would be counted
as a separate unit of analysis). None of the trials reported major
differences in observed baseline characteristics between the two
groups of patients. In two of the studies only limited data on
baseline characteristics were reported (e.g. no data on subtype
of stroke, pre-stroke level of function) (Falconer 1993; Schull
1992). None of the authors of the randomised studies have been
contacted.

Non-randomised studies

In the non-randomised studies, the reporting of methodology was
generally poor. In the only comparative study (Baker 1998), 273
patients were retrospectively identified to have non-haemorrhagic
stroke ("diagnosis-related group 14") and their records were
retrieved. Of these records, 30 were randomly selected for review;
15 of these patients were by chance managed by care pathway
and eight by standard medical care. Baseline characteristics only
included age and gender but no other variables such as stroke
severity or subtypes. The other 11 non-randomised studies were
before-and-after studies, four of which included a concurrent
parallel control group but no historical parallel control group
(Bowen 1994; Kwan 2004; Odderson 1993; Ross 1997). We found
no quasi-randomised studies or interrupted time series. For the 11
before-and-after studies, data collection was purely prospective in
one study (Hamrin 1990), mixed prospective and retrospective in
two studies (Crawley 1996; Kwan 2004), and purely retrospective in
eight studies (Bowen 1994; Mosimaneotsile 2000; Odderson 1993;
Pasquarello 1990; Ross 1997; Wee 2000; Widjaja 2002; Wilkinson
2000). In this review, the data for all the non-randomised studies
were analysed as a single group.

Only one non-randomised study stated that the patients were
consecutively recruited and adequately described the location and
organisation of care for all the treatment groups (Kwan 2004). For
the remaining studies, the patient care given to the care pathway
group was generally adequately described, but the care given to
the control group was poorly defined. Baseline characteristics of
the patients in the treatment and control groups were reported
to be balanced in three studies (Crawley 1996; Ross 1997; Widjaja
2002), but in six of the remaining studies, the groups were
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differentin certain characteristics, such as race, gender, and strokes
subtypes (Baker 1998; Bowen 1994; Hamrin 1990; Kwan 2004;
Mosimaneotsile 2000; Pasquarello 1990). Baseline characteristics
were not reported in three studies (Odderson 1993; Wee 2000;
Wilkinson 2000). Due to lack of information, it was unclear in
all but one of the non-randomised studies (Kwan 2004) whether
the introduction of the care pathway was independent of other
organisational changes over time.

Effects of interventions
Comparison: Care pathways care versus standard care

In this review, we report a wide variety of outcome measures; this
was to describe as many as possible of the potential effects of care
pathway care. For each outcome measure, we presented the results
for randomised and non-randomised studies separately and also
as an overall result (calculated with a 'random effects' method). As
the number of studies overall reporting each outcome was small,
it was not possible to break the results down according to the
clinical setting of the care pathway (acute stroke, rehabilitation, or
both). We found significant heterogeneity in eight of the outcome
measures (also see Discussion).

Readers of this review should be extremely cautious when
interpreting these results because of the presence of variations
between the studies, the non-randomised nature of most of the
studies, the large number of outcomes reported, and the relatively
small numbers of studies and patients available for each outcome
measure. Results reaching statistical significance (P < 0.05) are
marked with *.

Outcomes (and their corresponding graphs 01 to 33)
01. Death by the end of follow-up

Three studies (one randomised and two non-randomised, total
of 783 patients) reported this outcome. The randomised study
showed a trend toward more deaths by the end of follow-up in
the care pathway group (OR 1.77, 95%Cl 0.61 to 5.14) (Sulch 2000).
The two non-randomised studies showed a trend toward fewer
deaths by the end of follow-up in the care pathway group (OR
0.69, 95%Cl 0.44 to 1.07) (Hamrin 1990; Kwan 2004). The aggregate
result showed no significant difference (OR 0.88,95%Cl 0.49 to 1.57,
P = 0.7). Two studies (Bowen 1994; Falconer 1993) reported "no
difference" in mortality but no data were given.

02. Death in hospital

Four non-randomised studies (Hamrin 1990; Kwan 2004; Odderson
1993; Widjaja 2002) with 1099 patients showed no significant
difference (OR0.86,95%Cl 0.59 to 1.25, P=0.4). Two studies (Bowen
1994; Falconer 1993) reported "no difference" in mortality but no
data were given.

03. Dependency at discharge*

Two studies (one randomised and one non-randomised, total of
667 patients) reported this outcome. Dependency was assessed
with the Functional Independence Measure (FIM); higher scores
indicated greater independence. The randomised study showed a
trend toward the care pathway group being more dependent at
discharge (WMD -4.9, 95%CI -14.6 to +4.8) (Falconer 1993). The non-
randomised study also showed a similar trend (WMD -3.6, 95%CI
-7.4 to +0.2) (Mosimaneotsile 2000). The aggregate result showed
that patients in the care pathway group were significantly more

dependent at discharge (WMD -3.8, 95%CI -7.3 to -0.2, P = 0.04).
For both studies, it was unclear how many of the patients died
in hospital, so the summary analysis was unable to exclude these
patients.

04. Dead or dependent at the end of follow-up

One randomised study (Sulch 2000) with 152 patients showed no
significant difference (OR 1.36, 95%Cl 0.68 to 2.72, P = 0.4). Two
studies (Bowen 1994; Falconer 1993) reported "no difference" in
mortality but no data were given.

05. Discharge to institutional care

Seven studies (one randomised and six non-randomised, total
of 1613 patients) reported this outcome. The randomised study
showed a trend toward fewer patients discharged to institutional
care in the care pathway group (OR 0.57, 95%Cl 0.24 to 1.35) (Sulch
2000). The six non-randomised studies also showed a similar trend
(OR 0.82, 95%CI 0.55 to 1.23) (Baker 1998; Hamrin 1990; Kwan
2004; Mosimaneotsile 2000; Odderson 1993; Pasquarello 1990). The
aggregate result showed a trend toward fewer patients discharged
to institutional care in the care pathway group (OR 0.79, 95%Cl 0.55
to 1.13, P =0.2). Two studies (Bowen 1994; Falconer 1993) reported
"no difference" in discharge destinations but no data were given.

06. Death in hospital or discharge to institutional care

Three non-randomised studies (Hamrin 1990; Kwan 2004;
Odderson 1993) with 842 patients showed a trend toward fewer
deaths in hospital or discharges to institutional care in the care
pathway group (OR 0.8, 95%Cl 0.61 to 1.05, P = 0.11). Two studies
(Bowen 1994; Falconer 1993) reported "no difference" in death or
discharge destinations but no data were given.

07. Discharge to home

Seven studies (one randomised and six non-randomised, total
of 1613 patients) reported this outcome. The randomised study
showed no significant difference (OR 1.14, 95%CI 0.56 to 2.32)
(Sulch 2000). The six non-randomised studies also showed no
significant difference (OR 1.2, 95%Cl 0.84 to 1.7) (Baker 1998;
Hamrin 1990; Kwan 2004; Mosimaneotsile 2000; Odderson 1993;
Pasquarello 1990). The aggregate result showed no significant
difference (OR 1.18, 95%Cl 0.88 to 1.59, P = 0.3). Two studies
(Bowen 1994; Falconer 1993) reported "no difference" in discharge
destinations but no data were given.

08. Complication: Pneumonia

Four non-randomised studies (Crawley 1996; Kwan 2004;
Pasquarello 1990; Widjaja 2002) with 797 patients showed no
significant difference (OR 0.89,95%Cl 0.53to 1.5, P =0.7). One study
(Bowen 1994) reported "no difference" in pneumonia but no data
were given.

09. Complication: Urinary tract infection*

Six non-randomised studies (Bowen 1994; Crawley 1996; Kwan
2004; Odderson 1993; Pasquarello 1990; Widjaja 2002) with 1283
patients showed that significantly fewer patients suffered urinary
tract infections in the care pathway group (OR 0.51, 95%CI 0.34 to
0.79, P =0.02).
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10. Complication: Deep vein thrombosis

Two non-randomised studies (Crawley 1996; Kwan 2004) with 490
patients showed no significant difference (OR 1.92, 95%CI 0.22 to
16.7, P = 0.6). One study (Bowen 1994) reported "no difference" in
complications but no data were given.

11. Complication: Pressure sores

Two non-randomised studies (Kwan 2004; Pasquarello 1990) with
401 patients showed no significant difference (OR 0.55, 95%CI 0.09
t0 3.45,P=0.5).

12. Complication: Dehydration

One non-randomised study (Pasquarello 1990) with 50 patients
showed a trend toward fewer patients suffering from dehydration
in care pathway group (OR 0.06, 95%Cl <0.1 to 1.11, P = 0.06).

13. Complication: Fluid and electrolyte imbalance

One non-randomised study (Pasquarello 1990) with 50 patients
showed no significant difference (OR 0.48, 95%Cl 0.04 to 5.65, P =
0.6).

14. Complication: Fever (all causes)

One non-randomised study (Kwan 2004) with 351 patients showed
no significant difference (OR 0.81, 95%CI 0.50 to 1.32, P = 0.4).

15. Complication: Seizures

Two non-randomised studies (Kwan 2004; Pasquarello 1990) with
401 patients showed no significant difference (OR 0.85, 95%Cl 0.3
t02.42,P=0.8).

16. Complication: Falls or fractures

Two non-randomised studies (Kwan 2004; Pasquarello 1990) with
401 patients showed no significant difference (OR 0.88, 95%Cl 0.2
t03.87,P=0.9).

17. Complication: Constipation

One non-randomised study (Kwan 2004) with 351 patients showed
no significant difference (OR 0.72, 95%CI 0.39 to 1.31, P = 0.3).

18. Complication: Myocardial infarction

One non-randomised study (Crawley 1996) with 139 patients
showed no significant difference (OR 1.56, 95%CI 0.06 to 39.39, P =
0.8).

19. Investigation: First or second computed tomography (CT) brain
scan*

Four non-randomised studies (Hamrin 1990; Kwan 2004; Ross 1997;
Wee 2000) with 1315 patients showed that significantly more
patients received a first or second CT brain scan in the care pathway
group (OR 2.42,95%Cl 1.12 to 5.25, P = 0.02).

20. Investigation: CT brain scan performed within 24 hours*

Two non-randomised studies (Kwan 2004; Wee 2000) with 491
patients showed that significantly more patients received an early
CT brain scan within 24 hours in the care pathway group (OR 2.12,
95%Cl 1.33 to 3.38, P = 0.002).

21. Investigation: Carotid duplex study

Three non-randomised studies (Bowen 1994; Kwan 2004; Wee 2000)
with 766 patients showed a trend toward more patients receiving a
carotid duplex study in care pathway group (OR 1.79, 95%Cl 0.76 to
4.2,P=0.18).

22, Investigation: Echocardiography

Two non-randomised studies (Kwan 2004; Wee 2000) with 491
patients showed a trend toward more patients receiving an
echocardiogram in care pathway group (OR 2.08, 95%Cl 0.94 to
4,58, P=0.07).

23. Investigation: Electrocardiography

Three non-randomised studies (Kwan 2004; Ross 1997; Wee 2000)
with 1035 patients showed no significant difference (OR 0.92,
95%Cl 0.45 to 1.89, P = 0.8). One study (Bowen 1994) reported "no
difference" in echocardiography but no data were given.

24. Investigation: Chest x-ray

Two non-randomised studies (Kwan 2004; Wee 2000) with 491
patients showed a trend toward fewer patients receiving a chest x-
ray in care pathway group (OR 0.55, 95%Cl 0.23 to 1.31, P =0.18).

25, Investigation: Cerebral angiography (catheter and MR
angiography)

Two non-randomised studies (Kwan 2004; Wee 2000) with 491
patients showed no significant difference (OR 3.55, 95%CI 0.24 to
51.91,P=0.4).

26. Medication: Use of heparin (subcutaneous or intravenous) in the
acute period

Two non-randomised studies (Kwan 2004; Wee 2000) with 491
patients showed no significant difference (OR 1.23, 95%CI 0.25 to
6.01,P=0.8).

27. Medication: Use of new antihypertensive therapy in the acute
period

Two non-randomised studies (Kwan 2004; Wee 2000) with
491 patients showed a trend toward fewer patients being
inappropriately started on new antihypertensive therapy in the
acute period in care pathway group (OR 0.15, 95%Cl <0.01 to 4.65,
P =0.3). Clinical guidelines state that new antihypertensive therapy
should not be commenced in the acute period after stroke (RCP
2001).

28. Medication: Use of intravenous fluids

One non-randomised study (Kwan 2004) with 351 patients showed
no significant difference (OR 0.96, 95%CI 0.62 to 1.47, P =0.8).

29. Procedure: Urinary catheterisation for patients with incontinence
One non-randomised study (Kwan 2004) with 351 patients showed
no significant difference (OR 0.78, 95%CI 0.41 to 1.48, P = 0.4).

30. Procedure: Use of thrombo-embolism deterrent stockings

Two non-randomised studies (Kwan 2004; Wee 2000) with 491
patients showed no significant difference (OR 1.46, 95%CI 0.31 to
6.94,P=0.6).
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31. Patient and carer satisfaction*

One randomised study (Falconer 1993) with 121 patients reported
this outcome. Patient satisfaction was measured with an ordinal
scale ranging from 1(least satisfied) to 10(most satisfied). Patients
answered the questions wherever possible unless the patient
experienced significant communication problems (then relatives or
carers would answer). The randomised study showed that patients
were significantly less satisfied with their hospital care in the care
pathway group (WMD -1.1, 95%Cl -1.91 to -0.29, P = 0.008).

32. Duration of hospital stay

Six studies (two randomised and four non-randomised, total of
1915 patients) reported this outcome. The two randomised studies
showed a trend toward longer mean length of hospital stay in care
pathway group (WMD 3.99, 95%Cl -0.29 to +8.27 days) (Falconer
1993; Sulch 2000). The four non-randomised studies showed that
mean length of hospital stay was significantly shorter in the care
pathway group (WMD -1.89, 95%Cl -2.95 to -0.82 days) (Kwan 2004;
Mosimaneotsile 2000; Odderson 1993; Ross 1997). The aggregate
result showed a non-significant trend toward shorter mean length
of hospital stay in the care pathway group (WMD -1.39, 95%ClI
-2.8 to +0.02 days, P = 0.14). Studies that did not report standard
deviations could not be included for summary analysis. These
studies include: (1) one randomised study that found shorter mean
length of hospital stay in care pathway group (11.4 versus 14.3 days)
(Schull 1992); (2) five non-randomised studies that found shorter
mean length of hospital stay in care pathway group (Bowen 1994;
Crawley 1996; Hamrin 1990; Widjaja 2002; Wilkinson 2000); and (3)
three non-randomised studies that found longer mean length of
hospital stay in the care pathway group (Baker 1998; Pasquarello
1990; Wee 2000). There was substantial heterogeneity overall (12
=58.9%, P = 0.03), so no firm conclusion about the effect of care
pathway care on length of stay can be drawn.

33. Readmission or emergency department attendance*

Two studies (one randomised and one non-randomised, total
of 110 patients) reported this outcome. The randomised study
showed significantly fewer readmissions or emergency department
attendances in the care pathway group (OR0.15,95%Cl 0.04 to 0.59)
(Schull 1992). The non-randomised study also showed significantly
fewer readmissions or emergency department attendances in
the care pathway group (OR 0.03, 95%Cl < 0.1 to 0.63)
(Pasquarello 1990). The aggregate result showed significantly fewer
readmissions or emergency department attendances in the care
pathway group (OR 0.11, 95%Cl 0.03 to 0.39, P = 0.0006).

Other important outcomes (not displayed graphically)
Therapy input

Two studies (one randomised and one non-randomised, total of 427
patients) reported this outcome. The randomised study showed no
significant difference in the cumulative duration of physiotherapy
or occupational therapy at various follow-up time points (Sulch
2000). The non-randomised study found "no difference" in therapy
input but no data were given (Bowen 1994).

Quality of life*

One randomised study (Sulch 2000) with 152 patients reported
this outcome, measured with the Euroqol score as a measure of
quality of life. This study found no significant difference in the
Euroqol score at one or three months. However, at six months, the

median Euroqol score was found to be significantly lowerin the care
pathway group (care pathway group = 63 versus control group =72,
P <0.005), which suggests a lower quality of life in the care pathway
group. The study also found that controls performed better in the
Euroqol domain for social functioning (P = 0.014), but patients in
the care pathway group performed better in the Euroqol domain for
self-care (P=0.041).

Hospitalisation cost

Five studies (two randomised and three non-randomised) reported
this outcome. One randomised study found no significant
difference in hospitalisation cost between care pathway and
control groups (Falconer 1993) and another randomised study
found a lower mean hospitalisation cost in the care pathway group
(Schull 1992). Two non-randomised studies found a fall in the
mean hospitalisation cost (Bowen 1994; Crawley 1996) and one
non-randomised study found a 14.6% fall (but no actual cost data
given) in the mean hospitalisation cost (Odderson 1993). No study
reported the standard deviation or any other measure of variance.

Quality of documentation

Two studies (one randomised and one non-randomised) reported
this outcome. Both found that quality of documentation was
significantly better (i.e. more likely to be recorded) in the
care pathway group. The randomised study found that patients
in care pathway group had significantly more comprehensive
documentation of: (1) certain aspects of neurological and
nutritional assessments; and (2) notification to the general
practitioner regarding the patient's discharge from hospital (Sulch
2000). The non-randomised study found that introduction of the
care pathway significantly improved the documentation of: (1)
certain aspects of neurological assessment; and (2) anatomical
site of the brain lesion and its pathological type (all items were
defined according to the Royal College of Physicians Sentinel Audit
Package) (Kwan 2004).

DISCUSSION

This review includes both randomised and non-randomised
studies. Readers must be extremely cautious when interpreting
the results because of the potential for bias and confounding, and
because there is significant statistical heterogeneity between the
studies (Chalmers 1983; Deeks 2003; Egger 1998; Sacks 1982).

The most obvious bias is selection bias, i.e. stroke patients may
have been selected to be managed with a care pathway and may
have differed from those who were managed with standard medical
care. In one study, it was stated that patients were selected for care
pathway care using strict screening criteria (Baker 1998) and we
suspect that this was also the common practice in other studies.
Consequently, the clinicians may have selected the stroke patients
with better (or worse) prognosis and biased their findings.

There are other potentially important biases in non-randomised
studies. Most of the studies were retrospective and only one
study (Kwan 2004) included consecutive cases. It is possible that
some cases were missed or excluded, which may have influenced
outcome. The investigators who assessed the outcomes were not
reported to be blinded to the treatment option and this may
have biased their assessment of non-fatal outcomes. Moreover,
publication bias may have influenced the results of the non-
randomised studies, such that those showing no benefit or worse

In-hospital care pathways for stroke (Review)

9

Copyright © 2009 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

outcome with care pathway care may have been less likely to
be published (Sutton 2000). Finally, authors may choose to write
"no difference" rather than report the actual data, or to omit
the negative results altogether from their publication. This data-
dependent reporting bias may have influenced the outcome.

Another important factor that complicates these analyses is
imbalance of prognostic factors and case mix at baseline. This is
a problem in small randomised trials and a much bigger problem
in non-randomised studies of all sizes. Adjustment for measured
baseline covariates known to influence prognosis may reduce the
effect of such imbalance, but it cannot deal with unmeasured
variables. In a randomised trial, such variables are balanced by
the process of randomisation, but this is not possible in non-
randomised studies. Analyses adjusted for baseline prognostic
factors were reported in some studies (Kwan 2004), but as we did
not have individual patient data sets for each study, we were unable
to adjust any of our analyses.

Other factors that add to the difficulty in interpreting the results of
this review include differences in patient care between comparison
groups (on top of the introduction of the care pathway), variations
in the definition and components of the intervention (see below),
and the small number of studies included in the data analysis. Since
the reporting of methodology in many studies was poor, there may
be other confounding factors and sources of contamination that
have not been identified. Another factor that limited the reliability
of the quantitative meta-analyses was the presence of statistical
heterogeneity in a large number of the analyses (i.e. dead or
dependent by the end of follow-up, use of CT scanning, carotid
duplex scanning, cerebral angiography, heparin, antihypertensives
(less than five days), TED stockings, and duration of hospital stay).
We have presented the numerical analyses in order to make the
data available to readers, but the overall estimates of effect in the
presence of such heterogeneity are very difficult to interpret.

This review has highlighted the variable definition of a care
pathway. No two included studies seemed to have used the
term 'care pathway' to describe the same type of intervention.
Their care pathways appeared to have differed in terms of their
components, target patient groups, location of use, and methods of
design and implementation. We have attempted to contact several
trialists (Abissi 1995; Moloney 1999) to clarify the details of their
interventions, study methodology and results. However, none of
them provided the required information and they have therefore
been excluded from this review (update).

Like stroke unit care, it may be extremely difficult to know with
any degree of certainty which components may account for which
effect. By examining the characteristics of the care pathways
described in the included studies, we were at least able to extract
their shared components, which were basically those outlined
in our definition of a 'care pathway' used for this review (see
'Types of interventions'). However, the relationship between the
components of the care pathway and the effects observed was not
the subject of this review.

With the above intention in mind, we found no evidence that care
pathway care provided additional benefit over standard care in
terms of major clinical outcomes (death or discharge destination).
In fact, there was some evidence from one randomised (Falconer
1993) and one non-randomised study (Mosimaneotsile 2000) that
patients in the care pathway group might have a significantly lower

level of independence as measured by Functional Independence
Measure. Furthermore, evidence from two randomised trials
showed that patient satisfaction and quality of life might be lower
in patients managed using a care pathway (Falconer 1993; Sulch
2000). The reasons for these observed effects are unclear, but if
the aim of the care pathways in these studies was to shorten the
duration of hospital stay, then there may be pressure for the staff
to discharge the patients as quickly as possible, but the patients or
carers might not have been ready for discharge. These outcomes
should be assessed in future studies.

Data, chiefly from non-randomised studies, provided weak
evidence that care pathway care might be associated with better
process of care, hence leading to fewer complications (urinary tract
infections, readmissions or emergency department attendances)
and more thorough investigations (more CT brain scans). However,
no study reported the proportion of therapeutic activities that
achieved pre-defined standards based on the best evidence or
guidelines. Itis probable that the care pathways were designed and
implemented with different objectives; some might have promoted
the routine use of certain interventions (e.g. chest x-rays for all
patients), whilst others might have tried to limit them to selected
groups of patients (e.g. chest x-rays only if clinical examination
reveals abnormal physical signs). This type of uncertainty and
heterogeneity further complicates the interpretation of the results.
The relationship between process of care and outcome after stroke
is complex (McNaughton 2003), and it is possible that certain
aspects of stroke care within the care pathways examined in this
review (e.g. use of urinary catheters and intravenous fluids) might
have had some influence on the outcomes reported.

The economicimpact of using care pathways has been evaluated by
several studies, but no firm conclusion can be drawn in this review.
The chief determinant of cost is length of hospital stay. The analyses
of length of stay are difficult to interpret because two randomised
studies suggested care pathway care increased the length of stay,
whereas four non-randomised studies showed a reduction, i.e.
there was significant heterogeneity (P < 0.05). These apparent
effects could (at least in part) be accounted for by differences
in case mix between treatment and control groups rather than
the effect of care pathway per se. Although these data do not
provide a reliable summary estimate on the length of hospital stay,
they at least provide a plausible range for the potential effects
of care pathway care. In this review, four studies (Bowen 1994;
Crawley 1996; Odderson 1993; Schull 1992) reported a reduction
in mean hospital cost, and two studies found no difference in
cost (Falconer 1993; Wee 2000). Only one study reported the items
of costs (i.e. what items were included in the final sum) and
their individual values (Falconer 1993). Without knowing the cost
of individual items, comparison between studies is meaningless.
Furthermore, using care pathways can be associated with many
indirect and opportunity costs such as the time and effort invested
in designing the pathway, time and resources in promoting its use
and educating the staff from different disciplines, printing costs of
the paper documents and wall posters, as well as time and effortin
maintaining staff enthusiasm and continuous quality improvement
(e.g. variance analysis) after its implementation. All these costs are
extremely difficult to estimate and could substantially increase the
total cost of using care pathways. More detailed assessment of the
economic impact of using care pathways in future research would
be very helpful.
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AUTHORS' CONCLUSIONS

Implications for practice

Thereis insufficient evidence currently available to support routine
implementation of care pathways for the hospital management of
acute stroke or stroke rehabilitation.

Implications for research

Further research is necessary before widespread implementation
of stroke care pathways is recommended. In particular,
randomised and well-conducted non-randomised studies should
be undertaken. The present review has included non-randomised
studies which may only represent weak evidence, but they at least
suggest which variables might be tested in future randomised trials

(e.g. quality of life, patient and carer satisfaction, cost of usage).
Qualitative research may also provide more information on the
best method of design, implementation and evaluation of care
pathways.
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Baker 1998

Methods Retrospective comparative study. From 273 records of admissions from June 1996 to 1997, 30 were ran-
domly selected and 7 excluded because they were not acute. For the treatment group, stroke patients
were screened for potential referral to case manager.

Participants 23 patients with ischaemic stroke - CP group 15, control group 8.

Interventions TREATMENT GROUP: case managed care from 1995. A 5-day written protocol with guidelines on 12 dif-
ferent elements of multidisciplinary care (e.g. emergency resuscitation, hydration, nutrition, elimina-
tion, skin care, psychological support, medications, patient education, and cognition). Case manager
coordinated care, educated patient and family, directed resource use, and was responsible for effective
implementation and documentation of care. CONTROL GROUP: undefined usual patient care.

Outcomes Mean LOS (days): CP=4.5 vs Before=2.8. Discharged home: CP=4/15 vs Before=5/8. Institutionalisa-
tion: CP=10/15 vs Before=3/8. PT: CP=11/15 vs Before=5/8. OT: CP=11/15 vs Before=5/8. Social work-
er: CP=3/15 vs Before=0/8. SALT: CP=5/15 vs Before=3/8. Education on stroke risk factors: CP=6/15 vs
Before=0/8. Education on medications: CP=14/15 vs Before=0/8. Team communication documented:
CP=15/15 vs Before=0/8.

Notes Acute stroke. Potential selection and documentation bias (i.e. poorer in control group). Both groups
similar in age but CP group had more males; no data on other characteristics.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk D - Not used

Bowen 1994

Methods Before-and-after study with one concurrent control group. Retrospective data collection.

Participants 346 patients with "cerebrovascular disease" (with DRG code 014) - CP group 54, concurrent control
group 71, 'before’ group 221. 392 were considered but 6 were non-strokes and 40 required intensive
care (i.e. excluded).

Interventions TREATMENT GROUP: multidisciplinary stroke protocol with critical path for nursing care, emergency
room management algorithm, and hospital unit physician's order sheet. Pre-defined tests, treatments
and time projections. CONTROL GROUP: undefined patient care for 'before' or concurrent control
groups.

Outcomes Mean LOS (days): CP=5.5 vs Before=8.8 vs CC=6.7 (no Cl). Carotid Doppler performed: CP=37/54 vs
Before=104/221 vs CC=36/71. DVT prophylaxis: CP=14/54 vs 9/71 vs CC=30/221. UTI: CP=1/54 vs Be-
fore=32/221 vs CC=4/71. No difference in discharge destination, mortality, complications (DVT, pneu-
monia, infections), length or cost of rehabilitation, neuroimaging, EEG, LP, catheter angiography,
24-hour ECG, echocardiography, therapy input, or heparin use. Median hospital cost ($): CP=4756 vs
HC=7072 vs CC=7044.

Notes Acute stroke. All 3 groups were similar except concurrent control group had more haemorrhagic strokes
(CC=14.7% vs CP=5.7% and Before=8.3%).

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk D - Not used
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Crawley 1996

Methods

Uncontrolled before-and-after study. Mixed prospective and retrospective data collection.

Participants

139 patients with ischaemic stroke - CP group 24, 'before' group 115.

Interventions

TREATMENT GROUP: case managed care using critical path, from admission to discharge. Multidiscipli-
nary care with case manager and physician accountable for clinical and financial outcome. Weekly mul-
tidisciplinary team meetings. Stroke risk factors assessment after admission and Barthel index assess-
ment at discharge. CONTROL GROUP: undefined usual patient care for 1 year before CP implementa-
tion.

Outcomes Mean LOS (days): CP=7.87 vs Before=12.17. UTI: CP=3/24 vs Before=16/115. Pneumonia: CP=0/24 vs
Before=1/115. DVT: CP=0/24 vs Before=2/115. MI: CP=0/24 vs Before=1/115. Mean hospital cost ($):
CP=5759 vs Before=8894.

Notes Acute stroke and rehabilitation. Small number of patients in CP group (n=24) in 1 year - unclear reasons
(e.g. selection bias by case manager). Both groups similar in characteristics.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk D - Not used

Falconer 1993

Methods

Randomised controlled trial - but unclear whether study was blinded or how treatment was ran-
domised.

Participants

128 patients with all types of stroke - CP group 56, control group 72. However, 7 dropped out (CP 3,
Control 4) so data analyses included only 53 patients in the CP group and 68 controls.

Interventions

TREATMENT GROUP: critical path method from July 1987 to June 1988. Multidisciplinary care with pre-
defined therapeutic activities, short-term goals and time projections. Critical path updated during each
bi-monthly multidisciplinary team meeting. CONTROL GROUP: multidisciplinary care with bi-monthly
multidisciplinary team meetings. Setting of discharge date but not patient-oriented goals.

Outcomes Mean LOS (days): CP=35.6+/-15.5 vs Control=32.3+/-15.4. FIM at discharge: CP=80+/-27.6 vs Con-
trol=84.9+/-26.1. Mean patient satisfaction score: CP=7.7+/-2.6 vs Control=8.8+/-1.7. No difference in
costs, institutionalisation on discharge, 12-month survival, 12-month hospitalisation or institutionali-
sation.

Notes Stroke rehabilitation. Both groups similar except CP group had slightly longer delay from onset to ad-
mission (CP=23.5 days vs Control=21.7 days).

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk B - Unclear
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Hamrin 1990

Methods

Uncontrolled before-and-after study. Prospective data collection.

Participants

280 patients with stroke and TIA - CP group 173, 'before' group 107. Excluded patients with SAH or un-
clear diagnosis, "moribund" (undefined) patients, and those without consent.

Interventions

TREATMENT GROUP: systematic care planning with written care plans from Jan to Dec 1985. Conven-
tional multidisciplinary care plus stroke national guideline booklet, systematic care plan documen-
tation, multidisciplinary team meetings, and educational meetings with relatives. CONTROL GROUP:
poorly defined patient care from Jan to June 1984 before CP implemented. Multidisciplinary care in
similar wards as CP group (regarding diagnostic procedure and medications). Assessments of disability,
motor function and neurological status using local instruments (performed after admission, at 1 and 3
weeks, on discharge, and at 3 and 12 months).

Outcomes Median LOS (days): CP=11 (range 2-251) vs Before=13 (range 3-177). Mortality at 1 week: CP=11/173 vs
Before=5/107. Mortality at discharge: CP=35/173 vs Before=24/107. Mortality at 3 months: CP=42/173
vs Before=29/107. Mortality at 1 year: CP=48/173 vs Before=41/107. Discharge home: CP=97/173 vs Be-
fore=51/107. Institutionalisation: CP=40/173 vs Before=32/107. CT scan: CP=126/173 vs Before=58/107.

Notes Acute stroke and rehabilitation. Both groups similar except CP group had more males.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk D - Not used

Kwan 2004

Methods

Before-and-after study with one concurrent control group (patients admitted to general medical
wards). Mixed prospective and retrospective data collection.

Participants

439 patients with stroke and TIA - CP group 197, 'before' group 154, and GMW group 88.

Interventions

TREATMENT GROUP: integrated care pathway for use in an acute stroke unit from July 2000 to April
2001. CP document was a multidisciplinary patient record developed by stroke team to guide patient
care during first five days of admission. CP consisted of check-lists and comprised three sections - doc-
tors', nurses', and therapists' sections. On admission, initial assessments were guided by doctor's
clerking proforma, nursing and therapy assessment forms, and various assessment tools. Staff fol-
lowed treatment algorithms to guide acute stroke care including management of common medical
problems (e.g. fever, hypoxia). Patients' goals and progress discussed at weekly MDT meeting.
CONTROL GROUP: usual care within the same acute stroke unit was identical to CP group except the
use of the CP. One extra physiotherapist was employed between the two study periods. GMW GROUP:
stroke care provided by medical consultants and nursing staff in general medical wards. Same thera-
pists worked in acute stroke unit. No CP, stroke protocol, or multidisciplinary record. Access to rehabili-
tation and neuroimaging same as CP group.

Outcomes

Mean LOS (days): CP=13.4+/-15.1 vs Before=13.8+/-19.7 vs GMW=13.6+/-23.4. Death by day 5: CP=11/197
vs Before=9/154 vs GMW=7/88. Death in hospital: CP=25/197 vs Before=20/154 vs GMW=9/88. Discharge
to institution: CP=69/197 vs Before=56/154 vs GMW=25/88. Discharge to home: CP=103/197 vs Be-
fore=78/154 vs GMW=54/88. Dependency (mRS>2) on day 5: CP=108/123 vs GMW=35/42.
COMPLICATIONS IN FIRST 5 DAYS: Pneumonia: CP=21/197 vs Before=16/154 vs GMW=8/88. UTI:
CP=10/197 vs Before=15/154 vs GMW=5/88. Pressure sore: CP=5/197 vs Before=4/154 vs GMW=2/88.
DVT: CP=2/197 vs Before=0/154 vs GMW=0/88. Falls: CP=19/197 vs Before=12/154 vs GMW=5/88.

Fever: CP=46/197 vs Before=42/154 vs GMW=26/88. Constipation: CP=24/197 vs Before=25/154 vs
GMW=9/88. Seizures: CP=7/197 vs Before=5/154 vs GMW=4/88. Any complication: CP=102/197 vs Be-
fore=92/154 vs GMW=44/88. TESTS: Total CT scan: CP=189/197 vs Before=143/154 vs GMW=82/88. CT
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Kwan 2004 (Continued)

<24hr: CP=163/197 vs Before=111/154 vs GMW=66/88. Carotid duplex: CP=96/197 vs Before=80/154 vs
GMW=45/88. ECG: CP=192/197 vs Before=152/154 vs GMW=78/88. Echo: CP=55/197 vs Before=32/154
vs GMW=34/88. Cerebral angiogram/MRA: CP=2/197 vs Before=2/154 vs GMW1/88. CXR: CP=95/197 vs
Before=104/154 vs GMW=42/88. DRUGS: Aspirin <48hr: CP=133/175 vs Before=101/133 vs GMW=55/78.
Subcutaneous heparin: CP=6/197 vs Before=5/154 vs GMW=5/88. IV heparin: CP=1/197 vs Before=5/154
vs GMW=0/88. Oral antibiotics: CP=17/197 vs Before=16/154 vs GMW=10/88. IV antibiotics: CP=24/197
vs Before=9/154 vs GMW=13/88. IV fluids: CP=81/197 vs Before=65/154 vs GMW=26/88. Acute antihyper-
tensive therapy: CP=6/197 vs Before=8/154 vs GMW=8/88. OTHERS: Urine catheters (for incontinent pa-
tients): CP=37/91 vs Before=30/64 vs GMW=21/29. TEDS: CP=9/197 vs Before=10/154 vs GMW=11/88.
Compared to the 'before' and GMW groups, documentation was better in CP group for: 1) certain as-
pects of neurological assessment; and 2) anatomical site of the brain lesion and its pathologial type.

Notes Acute stroke. Both groups similar except . CP group had more total anterior circulation strokes (29% vs
18%, p=0.005). No data on costs. Compliance generally good in terms of use of CP document and level
of completeness.

Risk of bias
Bias Authors' judgement  Support for judgement
Allocation concealment? Unclear risk D - Not used

Mosimaneotsile 2000

Methods Uncontrolled before-and-after study. Retrospective data collection.

Participants 1236 patients from 1994-1997 (but CP was phased-in gradually from 1995-1996 so only data for 1997
were used here). Total number of patients included 546 (375 in CP group in 1997, 171 in 'before' group
in 1994). Excluded patients who had stroke >30 days ago and whose LOS was >30 days (i.e. those wait-
ing for placement).

Interventions TREATMENT GROUP: Integrated Delivery Model of Care (IDMC) includes use of collaborative care
maps, MDTs in patient assessment, care and discharge; integrated documentation of patient goals
and progress; "cross-functional training" of rehab technicians; integrated patient and carer education.
CONTROL GROUP: Undefined patient care in 1994; ICP phased in from 1995 to improve rehab care and
reduce LOS.

Outcomes Mean LOS (days): CP=15.6+/-6.2 vs Before=18+/-6.6. Discharge home: CP=320/375 vs Before=147/171.
Discharge nursing home: CP=42/375 vs Before=15/171. FIM on discharge: CP=87.4+/-18.7 vs Be-
fore=91+/-22. FIM change from admission to discharge (SD): CP=22.7+/-11.9 vs Before=30.9+/-15.8.

Notes Stroke rehabilitation. Unclear difference between care map and standard care. Groups similar except
ICP group had a higher level of independence on admission: FIM on admission (SD): CP=64.6+/-16.7 vs
Before=60.1+/-16.8. Unreliable data for co-morbidities due to coding inaccuracies.

Risk of bias
Bias Authors' judgement Support for judgement
Allocation concealment? Unclear risk D - Not used
In-hospital care pathways for stroke (Review) 19
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Odderson 1993

Methods

Uncontrolled before-and-after study. CP started if diagnosis of stroke or TIA and not for terminal pa-
tients. CP discontinued if signs resolved <24 hours or if a diagnosis of haemorrhagic stroke or non-
stroke was made. 46/121 patients in CP group were excluded or discontinued but remained in analysis.
Data collected at 3 time points - 1989 and 1990 (pre-CP) and 1991-2 (post-CP). Retrospective data col-
lection.

Participants

291 patients with ischaemic stroke - CP group 121, 1989 group 80, 1990 group 90.

Interventions

TREATMENT GROUP: clinical pathway care from June 1991 to May 1992; a 7-day protocol with specified
timed and sequential outcome and intervention for each day after admission; standard admission or-
ders, patient and family education material; specific days for assessments by therapists (e.g. swallow-
ing and nutritional screen on day 1; PT, OT, SALT and social worker on day 2); protocols for use of uri-
nary catheter, DVT prophylaxis, parenteral feeding, and bowel program. CONTROL GROUP: undefined
patient care (in 1989 and 1990) before CP implemented.

Outcomes Mean LOS (days): CP=7.3+/-5.5 vs 1989=10.9+/-10.7 vs 1990=9.8+/-8.5. Mortality on discharge:
CP=11/121 vs 1989=4/80 vs 1990=6/90. Discharged home: CP=56/121 vs 1989=34/80 vs 1990=36/90. In-
stitutionalisation: CP=50/121 vs 1989=32/80 vs 1990=47/90. UTI: CP=8/121 vs 1990=16/90. Mean hospi-
tal costs ($): CP vs 1990= reduced by 14.6%. PEG insertion: CP=10/121 vs 1990=8/90.

Notes Acute stroke. No data on patient characteristics. Some results (e.g. mortality, institutionalisation) have
to be estimated from bar charts. Some outcomes (e.g. UTI) were compared only between CP and 1990
groups. Intention-to-treat analysis.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk D - Not used

Pasquarello 1990

Methods

Uncontrolled before-and-after study. Retrospective data collection.

Participants

50 patients with stroke - CP group 25, 'before’ group 25. Excluded patients with haemorrhagic stroke
and those who died in hospital. 186 patients were considered but only 25/100 in CP group and 25/86 in
'before' group were included (50 being a convenient number).

Interventions

TREATMENT GROUP: stroke program from Jan to June 1988; multidisciplinary in- and outpatient care
and research component; stroke program consists of discharge planning; patient education, family
care, post-discharge care (e.g. telephone contacts and assessment for multidisciplinary intervention).
CONTROL GROUP: undefined patient care (from Jan to June 1987) before stroke program implement-
ed.

Outcomes Mean LOS (days): CP=17 vs Before=8. Patients with complications: CP=5/25 vs Before=16/25. Dis-
charged home: CP=21/25 vs Before=13/25. Institutionalisation: CP=4/25 vs Before=12/25. Readmission:
CP=0/25 vs Before=9/25. Therapy ordered: CP=18/25 vs Before=20/25. Time to therapy (days): CP=0.75
vs Before=1.5. Non-compliance with follow-up appointment: CP=6/25 vs Before=15/25.

Notes Acute stroke. Both groups similar except CP group had lower mean age (CP=77 vs Before=66) and more
patients from African origin (CP=72% vs Before=60%).

Risk of bias

Bias Authors' judgement Support for judgement
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Allocation concealment? Unclear risk D - Not used
Ross 1997
Methods Uncontrolled before-and after study, with one concurrent control group. Retrospective data collection.

Participants

544 patients with ischaemic stroke - CP group 322 and 'before’ group 222. Also another comparison of
346 patients - CP group 285 and concurrent control group 61.

Interventions

TREATMENT GROUP: critical pathway care from August 1994 to July 1995; acute multidisciplinary care
in first 3 days including diagnosis, investigations, emergency room management, secondary prevention
and rehabilitation planning; standard physician's orders and algorithms. CONTROL GROUP: undefined
patient care for 'before' group (from July 1993 to June 1994) and concurrent control group (from Au-
gust 1994 to July 1995).

Outcomes Mean LOS (days): CP=6.33+/-4.45 vs Before=7.52 +/-5.26. Median LOS (days): CP=5.0 vs Before=6.17.
Mean LOS (Aug to Dec 1994): CP=5.83+/-4.2 vs CC=5.85+/-5.36. Mean LOS (Jan to July 1995):
CP=5.42+/-3.56 vs CC=8.22+/-5.05. Documentation of focal neurological deficit: CP=287/322 vs
Before=169/222. ECG: CP=312/322 vs Before=215/222. Coagulation screen: CP=280/322 vs Be-
fore=167/222. Second CT scan: CP=290/322 vs Before=135/222.

Notes Acute stroke. All groups similar in characteristics. Compliance to CP was generally good.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment?

Unclear risk D - Not used

Schull 1992

Methods

Randomised controlled trial - but unclear whether study was blinded or how treatment was ran-
domised.

Participants

60 patients with ischaemic stroke - CP group 30, control group 30.

Interventions

TREATMENT GROUP: case managed care with anticipatory comprehensive planning for each phase of
admission; multidisciplinary care with pre-defined goals, emotional support, patient education, dis-
charge planning, and post-discharge telephone follow-up. CONTROL GROUP: undefined standard pa-
tient care.

Outcomes Mean LOS (days): CP=11.4 vs Control=14.3. Readmission <30 days: CP=1/30 vs Control=1/30. Emergency
room visits <90 days: CP=1/30 vs Control=12/30. Mean follow-up compliance (%): ICP=79 vs Control=56.
Mean hospital cost ($): ICP=195143 vs Control=248605.

Notes Acute stroke and rehabilitation. Both groups similar in characteristics. Compliance to CP generally
good.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk B - Unclear
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Sulch 2000

Methods

Randomised controlled trial - but unclear whether study was blinded. Computer randomisation (in
blocks of 10).

Participants

152 patients with all types of stroke resulting in limitation of activities of daily living and required reha-
bilitation - CP group 76, control 76. Excluded patients with severe premorbid physical or cognitive dis-
ability. No patient dropped out or crossed over.

Interventions

TREATMENT GROUP: case managed care using an integrated care pathway; multidisciplinary care with
rehabilitation and discharge planning, pre-defined therapeutic activities, short-term goals and time
projections. There were weekly multidisciplinary team meetings. CONTROL GROUP: multidisciplinary
care with weekly multidisciplinary team meetings.

Outcomes

Mean LOS (days): CP=50+/-19 vs Control=45+/-23. Mortality at 6 months: CP=10/76 vs Control=6/76. Dis-
charged home: CP=56/76 vs 54/76. Institutionalisation: CP=10/76 vs Control=16/76. Dead or dependent
(mRS>2): CP=55/76 vs Control=50/76. Median Euroqol at 6 months: CP=63 vs Control=72. Controls per-
formed better in the EuroQol domain for social functioning (p=0.014), but CP patients performed bet-
ter in the EuroQol domain for self-care (p=0.041). No difference in Barthel index, Rankin score, anxiety
score, or depression score at 6 months, or duration of physio and OT input. No difference in patient or
caregiver satisfaction. No improvement in process of care except documentation of: 1) certain aspects
of neurological and nutritional assessments; and 2) notification to GP regarding patient's discharge.

Notes

Stroke rehabilitation. Both groups similar in characteristics. Compliance with ICP good (>80% pre-
scribed interventions completed by all disciplines) but many medical and nursing interventions were
delayed; incomplete documentation in 14% of records.

Risk of bias

Bias

Authors' judgement  Support for judgement

Allocation concealment?

Low risk A - Adequate

Wee 2000

Methods

Uncontrolled before-and-after study. Retrospective data collection.

Participants

140 patients with ischaemic strokes - CP group 67, 'before’ group 73.

Interventions

TREATMENT GROUP: Stroke clinical pathway care from Jan 1996 to May 1997 (16 months): daily written
patient care plan to aid and improve documentation of acute stroke care, rehab, and discharge plan-
ning; used by doctors, nurses and therapists; a lay version of pathway provided for patient and carer.
CONTROL GROUP: Undefined patient care from Jan-Dec 1994 (12 months); CP introduced as a method
to improve patient care.

Outcomes

Mean LOS (days): CP (1993-4)=8.9 vs Before (1995-8)=6.3. Total CT: CP=63/67 vs Before=70/73 (NS).
CT<24 hr: CP=60/67 vs Before=53/73 (p=0.002). ECG: CP=63/67 vs Before=68/73 (NS). CXR: CP=65/67

vs Before=70/73 (NS). Echo: CP=57/67 vs Before=46/63 (p=0.003). Carotid Duplex: CP=60/67 vs Be-
fore=53/73 (p=0.01). Cerebral angiogram/MRA: CP=35/67 vs Before=6/73 (p<0.0001). TEDS: CP=11/67 vs
Before=4/73 (p=0.04). Subcutaneous heparin: CP=8/67 vs Before=2/73 (p=0.03). IV heparin: CP=22/67 vs
Before=15/73 (NS). Acute treatment of hypertension after stroke: CP=0/67 vs Before=16/73 (p<0.0001).
Use of drugs on discharge (excluding deaths): 1) warfarin: CP=14/65 vs Before=12/71 (NS); 2) aspirin:
CP=32/65 vs Before=42/71 (NS); 3) ticlodipine: CP=15/65 vs Before=59/71 (NS). No significant change in
cost over time.
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Wee 2000 (Continued)

Notes Acute stroke and rehabilitation. No data on patient characteristics. Unclear difference between CP and
standard care.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk D - Not used

Widjaja 2002

Methods

Uncontrolled before-and-after study. Prospective data collection.

Participants

257 patients with all types of stroke - CP group 125, 'before' group 132.

Interventions

TREATMENT GROUP: Stroke pathway care from April to June 2001: undefined stroke pathway care; vari-
ances collected prospectively and daily from multiple sources; other outcome data collected on dis-
charge; Head of Neurology Division discussed variance findings with MDT and followed up with correc-
tive actions during weekly ward rounds. CONTROL GROUP: undefined patient care from April to June
2000; CP introduced as a method for cost-containment.

Outcomes Mean LOS (days): CP=9.7 vs Before=16.4 (p<0.001). In-hospital mortality: CP=7/125 vs Before=16/132
(p=0.07). UTI: CP=16/125 vs Before=22/132 (p=0.38). Pneumonia: CP=10/125 vs Before=13/132 (p=0.6).
Weak evidence of reduced delay to CT scan and discharge to "step-down" facilities.

Notes Acute stroke and rehabilitation. Data collection incomplete in the control group. Groups similar in char-
acteristics. Unclear difference between CP and standard care.

Risk of bias

Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk D - Not used

Wilkinson 2000

Methods

Uncontrolled before-and-after study. Retrospective data collection.

Participants

275 stroke episodes - CP group 142, 'before' group 133.

Interventions

TREATMENT GROUP: Stroke pathway introduced in 1997 but pathway care poorly defined. CONTROL
GROUP: Undefined patient care before July 1997; patient admitted via Emergency Department to acute
medical ward for 2-3 days, then transferred to post-acute medical ward, then referred to rehabilitation
if necessary; poor documentation; variable LOS; CP introduced as a method for cost-containment and
improvement of outcome.

Outcomes Mean LOS (days): CP=5.8 vs Before=10.6.
Notes Acute stroke. Lack of clear data made summarisation difficult. No data on baseline characteristics.
Risk of bias
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Bias Authors' judgement  Support for judgement

Allocation concealment? Unclear risk D - Not used

CC: concurrent control

CP: care pathway

CT: computed tomography
CXR: chest x-ray

DRG: diagnostic related groups
DVT: deep vein thrombosis
ECG: electrocardiogram

EEG: electroencephalogram

FIM: functional independence measure

GMW: general medical ward
IQR: interquatile range

IV: intravenous

LOS: length of stay (in hospital)
LP: lumbar puncture

MDT: multidisciplinary team
MI: myocardial infarction

MRA: magnetic resonance angiography

n: number of patients
NS: non-significant (statistical)
OT: occupational therapy

PEG: percutaneous endoscopic gastrostomy

PT: physiotherapy
SAH: subarachnoid haemorrhage
SALT: speech and language therapy

TEDS: thrombo-embolism deterrent stockings

TIA: transient ischaemic attack

UTI: urinary tract infection

VS: versus

$: US dollar (cost per patient)

+/-: plus or minus one standard dev

iation

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Abissi 1995

This abstract described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention, the methodology of the study, and the results

Alberts 1996

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Allen 2002 This was a randomised trial of interdisciplinary post-discharge care management, i.e. a communi-
ty-based programme

Bokemark 1995 The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Chui 1997 The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Dignan 1986 The intervention studied was a mixed hospital- and community-based "stroke prgramme". Data
were collected from 3 separate groups of hospitals (19 hospitals in total), which had introduced dif-
ferent programmes at different times
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Study

Reason for exclusion

Duryee 1996

The treatment group included a period before the intervention had been introduced

Edwards 1996

The participants who had been recruited by this study did not suffer a condition that fulfilled the
definition for a stroke

Englander 1998

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Evans 1995

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Friedman 1990

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Goldberg 1997

This was a randomised controlled trial but the intervention was community-based case manage-
ment of stroke patients after discharge from hospital

Goldstein 1998

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Hainsworth 1997

Data were collected from 3 separate hospitals that had introduced different care pathways at dif-
ferent times. It was unclear which data belonged to the intervention groups and which belonged to
the control groups

Hashimoto 2000

The data for stroke and non-stroke patients were combined and could not be separated

Horgan 1996

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Ivey 1995 This article described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention and the methodology of the study
Jahnke 2003 This article described some beneficial effects of a new care pathway but there was inadequate in-

formation on the intervention and the methodology of the study

Jungkind 1999

This article described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention and the methodology of the study

Karanjia 1997

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Lagoe 1997 The control group was inappropriate because it consisted of different hospitals in other states. All
data were collected after the introduction of the intervention

Lagoe 1998 This article described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention and the methodology of the study. All data were collected after the
introduction of the intervention

Langhorne 2001 The intervention that had been tested in this study did not fulfil the definition criteria for a care

pathway

MacKenzie 1998

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Moloney 1999

This abstract described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention, the methodology of the study, and the results

In-hospital care pathways for stroke (Review) 25
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Study

Reason for exclusion

Monane 1996

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Odderson 1995

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway: the care pathway only managed swallowing difficulties after stroke (i.e. not truely mu-
lidisciplinary)

Patel 2001

There is inadequate information on the intervention, methodology of the study, and results

Pearson 1988

This was a randomised controlled trial but the intervention was stroke care within a nursing unit
and the intervention did not fulfil the definition criteria for a care pathway

Quigley 1998

This was an open study of care pathways for both stroke and traumatic brain injury. There was no
pre-care pathway group for comparison. All data were collected after the introduction of the inter-
vention

Ramachandran 1996

All data were collected after the introduction of the intervention

Retchin 1997

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Reuben 1995

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Romito 1990

This article described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention and the methodology of the study

Rosenberger 1999

This article described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention and the methodology of the study

Rossiter 1995

The participants who had been recruited by this study did not suffer a condition that fulfilled the
definition for a stroke

Schmidt 1999

This was an open study of community-based nursing case management for stroke, which was deliv-
ered through a care pathway

Sulch 2000 (SR)

This was a systematic review containing one randomised controlled trial - Falconer 1993

Summers 1998

All data were collected after the introduction of the intervention

Underwood 1999

There was inadequate definition of the intervention and the methodology of the study

van Straten 1997

All data were collected after the introduction of the intervention

von Reutern 1998

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Wentworth 1996

All data were collected after the introduction of the intervention

Wood-Dauphinee 1984

The intervention that had been tested in this study did not fulfil the definition criteria for a care
pathway

Zander 1988

This article described some beneficial effects of a new care pathway but there was inadequate in-
formation on the intervention and the methodology of the study
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DATA AND ANALYSES

Comparison 1. Care pathway care versus standard care

Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

1 Death by the end of fol- 3 783 0dds Ratio (M-H, Random, 95% Cl) 0.88[0.49, 1.57]
low-up
1.1 Randomised studies 1 152 0dds Ratio (M-H, Random, 95% Cl) 1.77[0.61,5.14]
1.2 Non-randomised studies 2 631 Odds Ratio (M-H, Random, 95% Cl) 0.69[0.44, 1.07]
2 Death in hospital 4 1099 0Odds Ratio (M-H, Random, 95% Cl) 0.86[0.59, 1.25]
2.1 Randomised studies (no 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
data)
2.2 Non-randomised studies 4 1099 0dds Ratio (M-H, Random, 95% Cl) 0.86[0.59, 1.25]
3 Dependency at discharge 2 667 Mean Difference (IV, Random, 95% Cl) -3.77[-7.31,-0.23]
(mean Functional Indepe-
dence Measure)
3.1 Randomised studies 1 121 Mean Difference (IV, Random, 95% Cl) -4.90[-14.58,4.78]
3.2 Non-randomised studies 1 546 Mean Difference (IV, Random, 95% Cl) -3.60[-7.40,0.20]
4 Dead or dependent (modi- 1 152 0Odds Ratio (M-H, Random, 95% Cl) 1.36[0.68,2.72]
fied Rankin Score >2) by the
end of follow-up
4.1 Randomised studies 1 152 0Odds Ratio (M-H, Random, 95% Cl) 1.36[0.68, 2.72]
4.2 Non-randomised studies 0 0 Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
5 Discharged to Institutional 7 1613 0Odds Ratio (M-H, Random, 95% Cl) 0.79[0.55, 1.13]
care
5.1 Randomised studies 1 152 0Odds Ratio (M-H, Random, 95% Cl) 0.57[0.24, 1.35]
5.2 Non-randomised studies 6 1461 0Odds Ratio (M-H, Random, 95% Cl) 0.82[0.55, 1.23]
6 Death in hospital or dis- 3 842 0Odds Ratio (M-H, Random, 95% Cl) 0.80[0.61, 1.05]
charged to institutional care
6.1 Randomised studies(no 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
data)
6.2 Non-randomised studies 3 842 0Odds Ratio (M-H, Random, 95% Cl) 0.80[0.61, 1.05]
7 Discharged to home 7 1613 0Odds Ratio (M-H, Random, 95% Cl) 1.18[0.88,1.59]
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7.1 Randomised studies 1 152 0Odds Ratio (M-H, Random, 95% Cl) 1.14[0.56, 2.32]
7.2 Non-randomised studies 6 1461 0dds Ratio (M-H, Random, 95% Cl) 1.20[0.84, 1.70]
8 Complication: Pneumonia 4 797 Odds Ratio (M-H, Random, 95% Cl) 0.89[0.53, 1.50]
8.1 Randomised studies (no 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
data)
8.2 Non-randomised studies 4 797 0Odds Ratio (M-H, Random, 95% Cl) 0.89[0.53, 1.50]
9 Complication: Urinary 6 1283 0dds Ratio (M-H, Random, 95% Cl) 0.51[0.34,0.79]
tract infection
9.1 Randomised studies(no 0 0 Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
data)
9.2 Non-randomised studies 6 1283 0dds Ratio (M-H, Random, 95% Cl) 0.51[0.34,0.79]
10 Complication: Deep vein 2 490 0Odds Ratio (M-H, Random, 95% Cl) 1.92[0.22,16.70]
thrombosis
10.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
10.2 Non-randomised stud- 2 490 0dds Ratio (M-H, Random, 95% Cl) 1.92[0.22,16.70]
ies
11 Complication: Pressure 2 401 Odds Ratio (M-H, Random, 95% Cl) 0.55[0.09, 3.45]
sores
11.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
11.2 Non-randomised stud- 2 401 0Odds Ratio (M-H, Random, 95% Cl) 0.55[0.09, 3.45]
ies
12 Complication: Dehydra- 1 50 0dds Ratio (M-H, Random, 95% Cl) 0.06 [0.00, 1.11]
tion
12.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
12.2 Non-randomised stud- 1 50 0dds Ratio (M-H, Random, 95% Cl) 0.06[0.00, 1.11]
ies
13 Complication: Fluid and 1 50 0Odds Ratio (M-H, Random, 95% Cl) 0.48 [0.04, 5.65]
electrolyte imbalance
13.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
13.2 Non-randomised stud- 1 50 0dds Ratio (M-H, Random, 95% Cl) 0.48 [0.04, 5.65]
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14 Complication: Fever (all 1 351 0Odds Ratio (M-H, Random, 95% Cl) 0.81[0.50, 1.32]
causes)
14.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
14.2 Non-randomised stud- 1 351 0Odds Ratio (M-H, Random, 95% Cl) 0.81[0.50, 1.32]
ies
15 Complication: Seizures 2 401 0Odds Ratio (M-H, Random, 95% Cl) 0.85[0.30, 2.42]
15.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
15.2 Non-randomised stud- 2 401 0dds Ratio (M-H, Random, 95% Cl) 0.85[0.30, 2.42]
ies
16 Complication: Falls or 2 401 Odds Ratio (M-H, Random, 95% Cl) 0.88[0.20, 3.87]
fractures
16.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
16.2 Non-randomised stud- 2 401 0Odds Ratio (M-H, Random, 95% Cl) 0.88[0.20, 3.87]
ies
17 Complication: Constipa- 1 351 0dds Ratio (M-H, Random, 95% Cl) 0.72[0.39, 1.31]
tion
17.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
17.2 Non-randomised stud- 1 351 Odds Ratio (M-H, Random, 95% Cl) 0.72[0.39, 1.31]
ies
18 Complication: Myocar- 1 139 0Odds Ratio (M-H, Random, 95% Cl) 1.56[0.06, 39.39]
dialinfarction
18.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
18.2 Non-randomised stud- 1 139 0Odds Ratio (M-H, Random, 95% Cl) 1.56 [0.06, 39.39]
ies
19 Investigation: First or 4 1315 0dds Ratio (M-H, Random, 95% Cl) 2.42[1.12,5.25]
second computed tomogra-
phy brain scan
19.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
19.2 Non-randomised stud- 4 1315 0Odds Ratio (M-H, Random, 95% Cl) 2.42[1.12,5.25]

ies
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20 Investigation: Comput- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 2.12[1.33,3.38]
ed tomography brain scan
within 24 hours
20.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
20.2 Non-randomised stud- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 2.12[1.33,3.38]
ies
21 Investigation: Carotid 3 766 0Odds Ratio (M-H, Random, 95% Cl) 1.79[0.76, 4.20]
duplex study
21.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
21.2 Non-randomised stud- 3 766 0dds Ratio (M-H, Random, 95% Cl) 1.79[0.76, 4.20]
ies
22 Investigation: Echocar- 2 491 Odds Ratio (M-H, Random, 95% Cl) 2.08 [0.94, 4.58]
diography
22.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
22.2 Non-randomised stud- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 2.08 [0.94, 4.58]
ies
23 Investigation: Electrocar- 3 1035 0dds Ratio (M-H, Random, 95% Cl) 0.92[0.45, 1.89]
diography
23.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
23.2 Non-randomised stud- 3 1035 Odds Ratio (M-H, Random, 95% Cl) 0.92[0.45, 1.89]
ies
24 Investigation: Chest x-ray 2 491 0Odds Ratio (M-H, Random, 95% Cl) 0.55[0.23, 1.31]
24.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
24.2 Non-randomised stud- 2 491 0dds Ratio (M-H, Random, 95% Cl) 0.55[0.23, 1.31]
ies
25 Investigation: Cerebral 2 491 0dds Ratio (M-H, Random, 95% Cl) 3.55[0.24,51.91]
angiography (catheter or
MR angiography)
25.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
25.2 Non-randomised stud- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 3.55[0.24,51.91]
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26 Medication: Use of he- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 1.23[0.25,6.01]
parin (subcutaneous orin-
travenous) in acute period
26.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
26.2 Non-randomised stud- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 1.23[0.25,6.01]
ies
27 Medication: Use of new 2 491 0Odds Ratio (M-H, Random, 95% Cl) 0.15[0.00, 4.65]
antihypertensive therapy in
the acute period
27.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
27.2 Non-randomised stud- 2 491 0dds Ratio (M-H, Random, 95% Cl) 0.15[0.00, 4.65]
ies
28 Medication: Use of intra- 1 351 0dds Ratio (M-H, Random, 95% Cl) 0.96[0.62, 1.47]
venous fluids
28.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
28.2 Non-randomised stud- 1 351 0Odds Ratio (M-H, Random, 95% Cl) 0.96 [0.62, 1.47]
ies
29 Procedure: Urinary 1 155 0dds Ratio (M-H, Random, 95% Cl) 0.78[0.41, 1.48]
catheterisation for patients
with incontinence
29.1 Randomised studies 0 0 0dds Ratio (M-H, Random, 95% Cl) 0.0[0.0,0.0]
(no data)
29.2 Non-randomised stud- 1 155 Odds Ratio (M-H, Random, 95% Cl) 0.78[0.41, 1.48]
ies
30 Procedure: Use of throm- 2 491 0Odds Ratio (M-H, Random, 95% Cl) 1.46[0.31, 6.94]
bo-embolism deterrent
stockings
30.1 Randomised studies 0 0 0Odds Ratio (M-H, Random, 95% Cl) 0.0[0.0, 0.0]
(no data)
30.2 Non-randomised stud- 2 491 0dds Ratio (M-H, Random, 95% Cl) 1.46[0.31, 6.94]
ies
31 Patient satisfaction 1 121 Mean Difference (IV, Random, 95% Cl) -1.10[-1.91,-0.29]
31.1 Randomised studies 1 121 Mean Difference (IV, Random, 95% Cl) -1.10[-1.91,-0.29]
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31.2 Non-randomised stud- 0 0 Mean Difference (IV, Random, 95% Cl) 0.0[0.0,0.0]

ies (no data)

32 Duration of hospitalstay 6 1915 Mean Difference (IV, Random, 95% Cl) -1.39[-2.80, 0.02]
32.1 Randomised studies 2 273 Mean Difference (IV, Random, 95% Cl) 3.99[-0.29, 8.27]
:32.2 Non-randomised stud- 4 1642 Mean Difference (IV, Random, 95% Cl) -1.89[-2.95,-0.82]
ies

33 Readmission or emer- 2 110 0Odds Ratio (M-H, Random, 95% Cl) 0.11[0.03,0.39]

gency department atten-
dance after discharge

33.1 Randomised studies 1 60 0dds Ratio (M-H, Random, 95% Cl) 0.15[0.04, 0.59]
33.2 Non-randomised stud- 1 50 0dds Ratio (M-H, Random, 95% Cl) 0.03[0.00, 0.63]
ies

Analysis 1.1. Comparison 1 Care pathway care versus standard care, Outcome 1 Death by the end of follow-up.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.1.1 Randomised studies
Sulch 2000 10/76 6/76 . — 21.88% 1.77[0.61,5.14]
Subtotal (95% CI) 76 76 e 21.88% 1.77[0.61,5.14]

Total events: 10 (Care pathway), 6 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=1.05(P=0.3)

1.1.2 Non-randomised studies

Hamrin 1990 48/173 41/107 —E— 50.62% 0.62[0.37,1.03]
Kwan 2004 11/197 9/154 R 27.49% 0.95[0.38,2.36]
Subtotal (95% Cl) 370 261 - 78.12% 0.69[0.44,1.07]

Total events: 59 (Care pathway), 50 (Control)
Heterogeneity: Tau?=0; Chi*=0.66, df=1(P=0.42); 1>=0%
Test for overall effect: Z=1.65(P=0.1)

Total (95% Cl) 446 337 —~a 100% 0.88[0.49,1.57]
Total events: 69 (Care pathway), 56 (Control)
Heterogeneity: Tau?=0.11; Chi*=3.24, df=2(P=0.2); I>=38.2%
Test for overall effect: Z=0.45(P=0.66)

Test for subgroup differences: Not applicable
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Analysis 1.2. Comparison 1 Care pathway care versus standard care, Outcome 2 Death in hospital.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI| M-H, Random, 95% CI
1.2.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.2.2 Non-randomised studies
Hamrin 1990 35/173 24/107 —— 37.86% 0.88[0.49,1.58]
Kwan 2004 25/197 20/154 —— 33.19% 0.97[0.52,1.83]
Odderson 1993 11/121 6/90 e B S— 12.9% 1.4[0.5,3.94]
Widjaja 2002 7/125 16/132 — ¢+ 16.04% 0.43[0.17,1.08]
Subtotal (95% Cl) 616 483 . 100% 0.86[0.59,1.25]
Total events: 78 (Care pathway), 66 (Control)
Heterogeneity: Tau?=0.01; Chi*>=3.17, df=3(P=0.37); 1>=5.26%
Test for overall effect: Z=0.78(P=0.43)
Total (95% CI) 616 483 - 100% 0.86[0.59,1.25]
Total events: 78 (Care pathway), 66 (Control)
Heterogeneity: Tau?=0.01; Chi®>=3.17, df=3(P=0.37); 1>=5.26%
Test for overall effect: Z=0.78(P=0.43)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘ ‘

0.5 1 2 10 Favours control

Favours care pathway 01 02

Analysis 1.3. Comparison 1 Care pathway care versus standard care,
Outcome 3 Dependency at discharge (mean Functional Indepedence Measure).

Study or subgroup Care pathway Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.3.1 Randomised studies
Falconer 1993 53 80 (27.6) 68 84.9 (26.1) 4 + 13.37% -4.9[-14.58,4.78]
Subtotal *** 53 68 — 13.37% -4.9[-14.58,4.78]
Heterogeneity: Not applicable
Test for overall effect: Z=0.99(P=0.32)
1.3.2 Non-randomised studies
Mosimaneotsile 2000 375 87.4 (18.7) 171 91 (22) —.— 86.63% -3.6[-7.4,0.2]
Subtotal *** 375 171 —~— 86.63% -3.6[-7.4,0.2]
Heterogeneity: Not applicable
Test for overall effect: Z=1.86(P=0.06)
Total *** 428 239 ——— 100% -3.77[-7.31,-0.23]
Heterogeneity: Tau?=0; Chi*=0.06, df=1(P=0.81); 1>=0%
Test for overall effect: Z=2.09(P=0.04)
Test for subgroup differences: Chi*=0.06, df=1 (P=0.81), 1>=0%

Favours control 10 5 0 5

10 Favours care pathway
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Analysis 1.4. Comparison 1 Care pathway care versus standard care, Outcome
4 Dead or dependent (modified Rankin Score >2) by the end of follow-up.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.4.1 Randomised studies
Sulch 2000 55/76 50/76 B 100% 1.36(0.68,2.72]
Subtotal (95% Cl) 76 76 —~— 100% 1.36[0.68,2.72]
Total events: 55 (Care pathway), 50 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.88(P=0.38)
1.4.2 Non-randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total (95% Cl) 76 76 —~— 100% 1.36[0.68,2.72]
Total events: 55 (Care pathway), 50 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.88(P=0.38)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘ ‘ ‘

Favours care pathway 01 02 0.5 1 2 5 10 Favours control

Analysis 1.5. Comparison 1 Care pathway care versus standard care, Outcome 5 Discharged to Institutional care.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.5.1 Randomised studies
Sulch 2000 10/76 16/76 I e— 11.56% 0.57[0.24,1.35]
Subtotal (95% CI) 76 76 —~l—— 11.56% 0.57[0.24,1.35]
Total events: 10 (Care pathway), 16 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.28(P=0.2)
1.5.2 Non-randomised studies
Baker 1998 10/15 3/8 > 3.61% 3.33[0.56,19.95]
Hamrin 1990 40/173 32/107 —— 19.41% 0.7[0.41,1.21]
Kwan 2004 69/197 56/154 — 22.98% 0.94[0.61,1.46]
Mosimaneotsile 2000 42/375 15/171 s a— 17.15% 1.31[0.71,2.44]
Odderson 1993 50/121 47/90 —— 19.24% 0.64[0.37,1.12]
Pasquarello 1990 4/25 12/25 ‘—‘7 6.05% 0.21[0.05,0.78]
Subtotal (95% CI) 906 555 . . 88.44% 0.82[0.55,1.23]
Total events: 215 (Care pathway), 165 (Control)
Heterogeneity: Tau?=0.11; Chi?=10.13, df=5(P=0.07); 1*=50.65%
Test for overall effect: Z=0.96(P=0.34)
Total (95% CI) 982 631 - 100% 0.79[0.55,1.13]
Total events: 225 (Care pathway), 181 (Control)
Heterogeneity: Tau?=0.1; Chi*=10.84, df=6(P=0.09); 1>=44.63%
Test for overall effect: Z=1.29(P=0.2)
Favours care pathway 01 02 0.5 1 2 5 10 Favours control
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Study or subgroup Care pathway
n/N

Control
n/N

0dds Ratio
M-H, Random, 95% CI

Weight

0dds Ratio
M-H, Random, 95% CI

Test for subgroup differences: Not applicable

Favours care pathway

0.1

0.2

0.5 1 2

5 10

Favours control

Analysis 1.6. Comparison 1 Care pathway care versus standard care,
Outcome 6 Death in hospital or discharged to institutional care.

Study or subgroup Care pathway
n/N

Control
n/N

0dds Ratio
M-H, Random, 95% CI

Weight

0dds Ratio
M-H, Random, 95% CI

1.6.1 Randomised studies (no data)

Subtotal (95% ClI) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.6.2 Non-randomised studies

Hamrin 1990 76/173
Kwan 2004 94/197
Odderson 1993 61/121
Subtotal (95% CI) 491
Total events: 231 (Care pathway), 185 (Control)
Heterogeneity: Tau?=0; Chi*=0.93, df=2(P=0.63); 1>=0%
Test for overall effect: Z=1.59(P=0.11)

Total (95% Cl) 491
Total events: 231 (Care pathway), 185 (Control)
Heterogeneity: Tau?=0; Chi*=0.93, df=2(P=0.63); 1>=0%
Test for overall effect: Z=1.59(P=0.11)

Test for subgroup differences: Not applicable

56/107
76/154
53/90
351

351

32.39%
42.61%
25%
100%

100%

Not estimable

0.71[0.44,1.16]
0.94[0.61,1.43]
0.71[0.41,1.23]
0.8[0.61,1.05]

0.8[0.61,1.05]

Favours care pathway

5 10

Favours control

Analysis 1.7. Comparison 1 Care pathway care versus standard care, Outcome 7 Discharged to home.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.7.1 Randomised studies
Sulch 2000 56/76 54/76 —_— 12.54% 1.14[0.56,2.32]
Subtotal (95% CI) 76 76 —al— 12.54% 1.14[0.56,2.32]
Total events: 56 (Care pathway), 54 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.36(P=0.72)
1.7.2 Non-randomised studies
Baker 1998 4/15 s34 2.48% 0.22[0.03,1.36]
Hamrin 1990 97/173 51/107 B — 20.45% 1.4[0.86,2.27]
Kwan 2004 103/197 78/154 — 23.51% 1.07[0.7,1.63]
Mosimaneotsile 2000 320/375 147/171 — 18.96% 0.95[0.57,1.59]
Odderson 1993 56/121 36/90 —_— 17.55% 1.29[0.74,2.25]

Favours control 01 0.2 0.5 1 2 5 10

Favours care pathway
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Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Pasquarello 1990 21/25 13/25 —) 451% 4.85[1.29,18.25]
Subtotal (95% ClI) 906 555 ‘ 87.46% 1.2[0.84,1.7]
Total events: 601 (Care pathway), 330 (Control)
Heterogeneity: Tau?=0.08; Chi?=9.1, df=5(P=0.11); 1*=45.04%
Test for overall effect: Z=1(P=0.32)
Total (95% Cl) 982 631 ‘ 100% 1.18[0.88,1.59]
Total events: 657 (Care pathway), 384 (Control)
Heterogeneity: Tau?=0.05; Chi?=9.1, df=6(P=0.17); I>=34.1%
Test for overall effect: Z=1.12(P=0.26)
Test for subgroup differences: Not applicable
Favours control 01 0.2 0.5 1 2 5 10

Favours care pathway

Analysis 1.8. Comparison 1 Care pathway care versus standard care, Outcome 8 Complication: Pneumonia.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.8.1 Randomised studies (no data)
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.8.2 Non-randomised studies
Crawley 1996 0/24 1/115 L E— 2.62% 1.56[0.06,39.39]
Kwan 2004 21/197 16/154 E 57.76% 1.03[0.52,2.05]
Pasquarello 1990 0/25 3/25 — 3% 0.13[0.01,2.58]
Widjaja 2002 10/125 13/132 —q— 36.63% 0.8[0.34,1.89]
Subtotal (95% Cl) 371 426 ‘ 100% 0.89[0.53,1.5]
Total events: 31 (Care pathway), 33 (Control)
Heterogeneity: Tau?=0; Chi*=1.99, df=3(P=0.58); 1>=0%
Test for overall effect: Z=0.44(P=0.66)
Total (95% CI) 371 426 <& 100% 0.89[0.53,1.5]
Total events: 31 (Care pathway), 33 (Control)
Heterogeneity: Tau?=0; Chi*=1.99, df=3(P=0.58); 1>=0%
Test for overall effect: Z=0.44(P=0.66)
Test for subgroup differences: Not applicable

0.001 0.1 1 10 1000 Favours control

Favours care pathway

Analysis 1.9. Comparison 1 Care pathway care versus standard
care, Outcome 9 Complication: Urinary tract infection.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.9.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
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Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.9.2 Non-randomised studies
Bowen 1994 1/54 32/221 ‘7 4.45% 0.11[0.01,0.83]
Crawley 1996 3/24 16/115 + 10.29% 0.88[0.24,3.31]
Kwan 2004 10/197 15/154 . E— 25.62% 0.5[0.22,1.14]
Odderson 1993 8/121 16/90 . — 21.96% 0.33[0.13,0.8]
Pasquarello 1990 0/25 1/25 4 1.71% 0.32[0.01,8.25]
Widjaja 2002 16/125 22/132 —— 35.97% 0.73[0.37,1.47]
Subtotal (95% CI) 546 737 P 100% 0.51[0.34,0.79]
Total events: 38 (Care pathway), 102 (Control)
Heterogeneity: Tau?=0; Chi*=5.08, df=5(P=0.41); 1*=1.56%
Test for overall effect: Z=3.07(P=0)
Total (95% CI) 546 737 P 100% 0.51[0.34,0.79]
Total events: 38 (Care pathway), 102 (Control)
Heterogeneity: Tau?=0; Chi*=5.08, df=5(P=0.41); 1?=1.56%
Test for overall effect: Z=3.07(P=0)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘ ‘

Favours care pathway 01 02 0.5 2 10 Favours control
Analysis 1.10. Comparison 1 Care pathway care versus
standard care, Outcome 10 Complication: Deep vein thrombosis.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
1.10.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.10.2 Non-randomised studies
Crawley 1996 0/24 2/115 —— 49.61% 0.93[0.04,19.91]
Kwan 2004 2/197 0/154 —— 50.39% 3.95[0.19,82.91]
Subtotal (95% CI) 221 269 —l— 100% 1.92[0.22,16.7]
Total events: 2 (Care pathway), 2 (Control)
Heterogeneity: Tau?=0; Chi*=0.44, df=1(P=0.51); 1>=0%
Test for overall effect: Z=0.59(P=0.55)
Total (95% CI) 221 269 —l— 100% 1.92[0.22,16.7]
Total events: 2 (Care pathway), 2 (Control)
Heterogeneity: Tau?=0; Chi*=0.44, df=1(P=0.51); 1>=0%
Test for overall effect: Z=0.59(P=0.55)
Test for subgroup differences: Not applicable
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Analysis 1.11. Comparison 1 Care pathway care versus standard care, Outcome 11 Complication: Pressure sores.

Study or subgroup Care pathway

n/N

Control

n/N

0dds Ratio
M-H, Random, 95% CI

Weight

0dds Ratio
M-H, Random, 95% Cl

1.11.1 Randomised studies (no data)

Subtotal (95% Cl) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.11.2 Non-randomised studies
Kwan 2004 5/197
Pasquarello 1990 0/25
Subtotal (95% Cl) 222

Total events: 5 (Care pathway), 7 (Control)

Heterogeneity: Tau?=0.76; Chi*=1.54, df=1(P=0.21); 1>=34.97%
Test for overall effect: Z=0.64(P=0.52)

Total (95% CI) 222

Total events: 5 (Care pathway), 7 (Control)

Heterogeneity: Tau?=0.76; Chi*=1.54, df=1(P=0.21); 1>=34.97%
Test for overall effect: Z=0.64(P=0.52)

Test for subgroup differences: Not applicable

4/154
3/25
179

179

71.91%
28.09%
100%

100%

Not estimable

0.98[0.26,3.7]
0.13[0.01,2.58]
0.55[0.09,3.45]

0.55[0.09,3.45]

Favours care pathway

0.001

0.1 1 10

1000 Favours control

Analysis 1.12. Comparison 1 Care pathway care versus standard care, Outcome 12 Complication: Dehydration.

Study or subgroup Care pathway

n/N

Control

n/N

0dds Ratio
M-H, Random, 95% CI

Weight

0dds Ratio
M-H, Random, 95% CI

1.12.1 Randomised studies (no data)

Subtotal (95% Cl) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.12.2 Non-randomised studies

Pasquarello 1990 0/25
Subtotal (95% Cl) 25
Total events: 0 (Care pathway), 6 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=1.89(P=0.06)

Total (95% CI) 25
Total events: 0 (Care pathway), 6 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=1.89(P=0.06)

Test for subgroup differences: Not applicable

6/25
25

25

100%
100%

100%

Not estimable

0.06[0,1.11]
0.06[0,1.11]

0.06[0,1.11]
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Analysis 1.13. Comparison 1 Care pathway care versus standard
care, Outcome 13 Complication: Fluid and electrolyte imbalance.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

1.13.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.13.2 Non-randomised studies
Pasquarello 1990 1/25 2/25 B 100% 0.48[0.04,5.65]
Subtotal (95% Cl) 25 25 100% 0.48[0.04,5.65]
Total events: 1 (Care pathway), 2 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.58(P=0.56)

Total events: 1 (Care pathway), 2 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.58(P=0.56)

Test for subgroup differences: Not applicable

’
Total (95% CI) 25 25 ——e 100% 0.48[0.04,5.65]

Favours care pathway 001 0.1 1 10 100 Favours control

Analysis 1.14. Comparison 1 Care pathway care versus standard care, Outcome 14 Complication: Fever (all causes).

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.14.1 Randomised studies (no data)
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.14.2 Non-randomised studies

Kwan 2004 46/197 42/154
Subtotal (95% CI) 197 154
Total events: 46 (Care pathway), 42 (Control)

100% 0.81[0.5,1.32]
100% 0.81[0.5,1.32]

L

Heterogeneity: Not applicable
Test for overall effect: Z=0.84(P=0.4)

Total (95% CI) 197 154 P 100% 0.81[0.5,1.32]
Total events: 46 (Care pathway), 42 (Control)
Heterogeneity: Not applicable

Test for overall effect: Z=0.84(P=0.4)

Test for subgroup differences: Not applicable

Favours care pathway 01 02 0.5 1 2 5 10 Favours control
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Analysis 1.15. Comparison 1 Care pathway care versus standard care, Outcome 15 Complication: Seizures.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

1.15.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.15.2 Non-randomised studies

Kwan 2004 7/197 5/154 —— 80.01% 1.1[0.34,3.53]
Pasquarello 1990 1/25 3/25 4’—‘— 19.99% 0.31[0.03,3.16]
Subtotal (95% CI) 222 179 - 100% 0.85[0.3,2.42]

Total events: 8 (Care pathway), 8 (Control)
Heterogeneity: Tau?=0; Chi?=0.93, df=1(P=0.34); 1>=0%
Test for overall effect: Z=0.3(P=0.76)

Total (95% CI) 222 179 e 100% 0.85[0.3,2.42]
Total events: 8 (Care pathway), 8 (Control)
Heterogeneity: Tau?=0; Chi?=0.93, df=1(P=0.34); 1>=0%
Test for overall effect: Z=0.3(P=0.76)

Test for subgroup differences: Not applicable

Favours care pathway 001 0.1 1 10 100 Favours control

Analysis 1.16. Comparison 1 Care pathway care versus standard care, Outcome 16 Complication: Falls or fractures.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.16.1 Randomised studies (no data)
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.16.2 Non-randomised studies

Kwan 2004 19/197 12/154 . 3 81.16% 1.26[0.59,2.69]
Pasquarello 1990 0/25 2/25 e 18.84% 0.18[0.01,4.04]
Subtotal (95% CI) 222 179 R 100% 0.88[0.2,3.87]

Total events: 19 (Care pathway), 14 (Control)
Heterogeneity: Tau?=0.56; Chi*=1.42, df=1(P=0.23); 1>=29.74%
Test for overall effect: Z=0.17(P=0.86)

Total (95% CI) 222 179 e 100% 0.88[0.2,3.87]
Total events: 19 (Care pathway), 14 (Control)

Heterogeneity: Tau?=0.56; Chi*=1.42, df=1(P=0.23); 1>=29.74%
Test for overall effect: Z=0.17(P=0.86)

Test for subgroup differences: Not applicable
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Analysis 1.17. Comparison 1 Care pathway care versus standard care, Outcome 17 Complication: Constipation.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI| M-H, Random, 95% CI
1.17.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.17.2 Non-randomised studies
Kwan 2004 24/197 25/154 B 100% 0.72[0.39,1.31]
Subtotal (95% Cl) 197 154 i 100% 0.72[0.39,1.31]
Total events: 24 (Care pathway), 25 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.08(P=0.28)
Total (95% Cl) 197 154 i 100% 0.72[0.39,1.31]
Total events: 24 (Care pathway), 25 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=1.08(P=0.28)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘ ‘

Favours care pathway 01 02 0.5 1 2 10 Favours control

Analysis 1.18. Comparison 1 Care pathway care versus
standard care, Outcome 18 Complication: Myocardial infarction.

0dds Ratio
M-H, Random, 95% CI

Study or subgroup Care pathway Control

n/N n/N

0dds Ratio
M-H, Random, 95% CI

Weight

1.18.1 Randomised studies (no data)

Subtotal (95% ClI) 0 0
Total events: 0 (Care pathway), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.18.2 Non-randomised studies

Crawley 1996 0/24 1/115
Subtotal (95% CI) 24 115
Total events: 0 (Care pathway), 1 (Control)

Heterogeneity: Not applicable

Test for overall effect: Z=0.27(P=0.79)

Total (95% CI) 24 115
Total events: 0 (Care pathway), 1 (Control)

Heterogeneity: Not applicable

Test for overall effect: Z=0.27(P=0.79)

Test for subgroup differences: Not applicable

Not estimable

100% 1.56[0.06,39.39]
100% 1.56[0.06,39.39]

100% 1.56[0.06,39.39]
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Analysis 1.19. Comparison 1 Care pathway care versus standard care,
Outcome 19 Investigation: First or second computed tomography brain scan.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.19.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable
Test for overall effect: Not applicable
1.19.2 Non-randomised studies
Hamrin 1990 126/173 58/107 — 30.61% 2.26[1.36,3.76]
Kwan 2004 189/197 143/154 . 23.23% 1.82[0.71,4.63]
Ross 1997 290/322 135/222 — 31.43% 5.84[3.71,9.19]
Wee 2000 63/67 70/73 + 14.74% 0.68[0.15,3.13]
Subtotal (95% Cl) 759 556 —~— 100% 2.42[1.12,5.25]
Total events: 668 (Care pathway), 406 (Control)
Heterogeneity: Tau?=0.44; Chi*=13.86, df=3(P=0); 1>=78.36%
Test for overall effect: Z=2.25(P=0.02)
Total (95% CI) 759 556 —~l— 100% 2.42[1.12,5.25]
Total events: 668 (Care pathway), 406 (Control)
Heterogeneity: Tau?=0.44; Chi*=13.86, df=3(P=0); 1>=78.36%
Test for overall effect: Z=2.25(P=0.02)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘ ‘ ‘

Favours control 01 0.2 0.5 1 2 5 10

Favours care pathway

Analysis 1.20. Comparison 1 Care pathway care versus standard care,
Outcome 20 Investigation: Computed tomography brain scan within 24 hours.

Control
n/N

Study or subgroup Care pathway

n/N

0dds Ratio
M-H, Random, 95% CI

Weight

0dds Ratio
M-H, Random, 95% CI

1.20.1 Randomised studies (no data)

Subtotal (95% ClI) 0 0
Total events: 0 (Care pathway), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.20.2 Non-randomised studies
Kwan 2004

Wee 2000

Subtotal (95% Cl)

Total events: 223 (Care pathway), 164 (Control)
Heterogeneity: Tau?=0.01; Chi?>=1.04, df=1(P=0.31); 1>=3.94%
Test for overall effect: Z=3.17(P=0)

163/197
60/67
264

111/154
53/73
227

Total (95% Cl)

Total events: 223 (Care pathway), 164 (Control)
Heterogeneity: Tau?=0.01; Chi?>=1.04, df=1(P=0.31); 1>=3.94%
Test for overall effect: Z=3.17(P=0)

264 227

Test for subgroup differences: Not applicable

76.04%
23.96%
100%

100%

Not estimable

1.86[1.11,3.09]
3.23[1.27,8.25]
2.12[1.33,3.38]

2.12[1.33,3.38]
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Analysis 1.21. Comparison 1 Care pathway care versus
standard care, Outcome 21 Investigation: Carotid duplex study.

Study or subgroup Care pathway Control

n/N n/N

0dds Ratio
M-H, Random, 95% CI

0dds Ratio
M-H, Random, 95% Cl

Weight

1.21.1 Randomised studies (no data)

Subtotal (95% Cl) 0 0
Total events: 0 (Care pathway), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.21.2 Non-randomised studies
Bowen 1994

Kwan 2004 96/197 80/154
Wee 2000 60/67 53/73
Subtotal (95% Cl) 318 448
Total events: 193 (Care pathway), 237 (Control)

Heterogeneity: Tau?=0.45; Chi*=10.73, df=2(P=0); 1>=81.36%

Test for overall effect: Z=1.34(P=0.18)

37/54 104/221

Total (95% CI) 318 448
Total events: 193 (Care pathway), 237 (Control)

Heterogeneity: Tau?=0.45; Chi*=10.73, df=2(P=0); 1>=81.36%

Test for overall effect: Z=1.34(P=0.18)

Test for subgroup differences: Not applicable

Not estimable

34.1%
38.05%
27.86%

100%

2.45[1.3,4.61]
0.88[0.58,1.34]
3.23[1.27,8.25]
1.79[0.76,4.2]

100% 1.79(0.76,4.2]

Favours control

10

Favours care pathway

Analysis 1.22. Comparison 1 Care pathway care versus standard care, Outcome 22 Investigation: Echocardiography.

Study or subgroup Care pathway Control

n/N n/N

0dds Ratio
M-H, Random, 95% CI

0dds Ratio
M-H, Random, 95% CI

Weight

1.22.1 Randomised studies (no data)

Subtotal (95% Cl) 0 0
Total events: 0 (Care pathway), 0 (Control)

Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.22.2 Non-randomised studies

Kwan 2004 55/197 32/154
Wee 2000 57/67 46/73
Subtotal (95% CI) 264 227
Total events: 112 (Care pathway), 78 (Control)

Heterogeneity: Tau?=0.21; Chi?>=2.78, df=1(P=0.1); 1*=63.99%

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

Total (95% CI) 264 227
Total events: 112 (Care pathway), 78 (Control)

Heterogeneity: Tau?=0.21; Chi?>=2.78, df=1(P=0.1); 1*=63.99%

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

Test for subgroup differences: Not applicable

Not estimable

58.34%
41.66%
100%

1.48[0.9,2.43]
3.35[1.47,7.62]
2.08[0.94,4.58]

100% 2.08[0.94,4.58]
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Analysis 1.23. Comparison 1 Care pathway care versus
standard care, Outcome 23 Investigation: Electrocardiography.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

1.23.1 Randomised studies (no data)
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.23.2 Non-randomised studies

Kwan 2004 192/197 152/154 4 + 18.8% 0.51[0.1,2.64]
Ross 1997 312/322 215/222 —— 53.36% 1.02[0.38,2.71]
Wee 2000 63/67 68/73 } - 27.84% 1.16[0.3,4.51]
Subtotal (95% Cl) 586 449 —~ 100% 0.92[0.45,1.89]

Total events: 567 (Care pathway), 435 (Control)
Heterogeneity: Tau?=0; Chi*=0.65, df=2(P=0.72); 1>=0%
Test for overall effect: Z=0.22(P=0.83)

Total (95% Cl) 586 449 —— 100% 0.92[0.45,1.89]
Total events: 567 (Care pathway), 435 (Control)
Heterogeneity: Tau?=0; Chi*=0.65, df=2(P=0.72); 1>=0%
Test for overall effect: Z=0.22(P=0.83)

Test for subgroup differences: Not applicable

Favours control 01 02 0.5 1 2 5 10 Favours care pathway

Analysis 1.24. Comparison 1 Care pathway care versus standard care, Outcome 24 Investigation: Chest x-ray.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.24.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.24.2 Non-randomised studies

Kwan 2004 95/197 104/154 —B— 81.56% 0.45[0.29,0.69]
Wee 2000 65/67 70/73 . 18.44% 1.39[0.23,8.6]
Subtotal (95% CI) 264 227 i 100% 0.55[0.23,1.31]

Total events: 160 (Care pathway), 174 (Control)
Heterogeneity: Tau?=0.19; Chi*=1.41, df=1(P=0.23); 1>=29.12%
Test for overall effect: Z=1.35(P=0.18)

Total (95% CI) 264 227 —~— 100% 0.55[0.23,1.31]
Total events: 160 (Care pathway), 174 (Control)
Heterogeneity: Tau?=0.19; Chi*=1.41, df=1(P=0.23); 1>=29.12%
Test for overall effect: Z=1.35(P=0.18)

Test for subgroup differences: Not applicable

Favours control 01 02 0.5 1 2 5 10 Favours care pathway
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Analysis 1.25. Comparison 1 Care pathway care versus standard care,
Outcome 25 Investigation: Cerebral angiography (catheter or MR angiography).

Study or subgroup Care pathway

n/N

Control
n/N

0dds Ratio
M-H, Random, 95% CI

0dds Ratio
M-H, Random, 95% Cl

Weight

1.25.1 Randomised studies (no data)

Subtotal (95% Cl) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.25.2 Non-randomised studies

Kwan 2004
Wee 2000
Subtotal (95% Cl)

2/197
35/67
264

Total events: 37 (Care pathway), 8 (Control)

Heterogeneity: Tau?=3.16; Chi*=6.04, df=1(P=0.01); 1>=83.45%
Test for overall effect: Z=0.93(P=0.35)
Total (95% CI) 264

Total events: 37 (Care pathway), 8 (Control)

Heterogeneity: Tau?=3.16; Chi*=6.04, df=1(P=0.01); 1>=83.45%
Test for overall effect: Z=0.93(P=0.35)

Test for subgroup differences: Not applicable

2/154
6/73
227

227

Not estimable

44.91%
55.09%
100%

0.78[0.11,5.6]
12.21[4.66,31.99]
3.55[0.24,51.91]

100% 3.55[0.24,51.91]

Favours control

10 Favours care pathway

Analysis 1.26. Comparison 1 Care pathway care versus standard care, Outcome
26 Medication: Use of heparin (subcutaneous or intravenous) in acute period.

Study or subgroup Care pathway

n/N

Control
n/N

0dds Ratio
M-H, Random, 95% CI

0dds Ratio
M-H, Random, 95% CI

Weight

1.26.1 Randomised studies (no data)

Subtotal (95% Cl) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.26.2 Non-randomised studies

Kwan 2004

Wee 2000

Subtotal (95% ClI)

Total events: 37 (Care pathway), 27 (Control)
Heterogeneity: Tau?=1.11; Chi*=6.66, df=1(P=0.01); 1>=84.99%
Test for overall effect: Z=0.26(P=0.79)

7/197
30/67
264

Total (95% CI) 264
Total events: 37 (Care pathway), 27 (Control)

Heterogeneity: Tau?=1.11; Chi*=6.66, df=1(P=0.01); 1>=84.99%
Test for overall effect: Z=0.26(P=0.79)

Test for subgroup differences: Not applicable

10/154
17/73
227

227

+|

Not estimable

47.74%
52.26%
100%

0.53[0.2,1.43]
2.67[1.29,5.52]
1.23[0.25,6.01]

100% 1.23[0.25,6.01]

Favours care pathway

«

10 Favours control
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Analysis 1.27. Comparison 1 Care pathway care versus standard care, Outcome
27 Medication: Use of new antihypertensive therapy in the acute period.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl

1.27.1 Randomised studies (no data)
Subtotal (95% ClI) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.27.2 Non-randomised studies

Kwan 2004 6/197 8/154 —— 57.19% 0.57[0.19,1.69]
Wee 2000 0/67 16/73 ‘7 42.81% 0.03[0,0.44]
Subtotal (95% Cl) 264 227 HEE— 100% 0.15[0,4.65]
Total events: 6 (Care pathway), 24 (Control)

Heterogeneity: Tau?=5.02; Chi*=5.19, df=1(P=0.02); 1>=80.73%

Test for overall effect: Z=1.08(P=0.28)

Total (95% Cl) 264 227 I — 100% 0.15[0,4.65]

Total events: 6 (Care pathway), 24 (Control)
Heterogeneity: Tau?=5.02; Chi*=5.19, df=1(P=0.02); 1>=80.73%
Test for overall effect: Z=1.08(P=0.28)

Test for subgroup differences: Not applicable

Favours care pathway 01 02 0.5 10 Favours control

-
[N
w

Analysis 1.28. Comparison 1 Care pathway care versus standard
care, Outcome 28 Medication: Use of intravenous fluids.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.28.1 Randomised studies (no data)
Subtotal (95% Cl) 0 0 Not estimable
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.28.2 Non-randomised studies

Kwan 2004 81/197 65/154 —.— 100% 0.96[0.62,1.47]
Subtotal (95% CI) 197 154 ‘ 100% 0.96[0.62,1.47]
Total events: 81 (Care pathway), 65 (Control)
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.21(P=0.84)
Total (95% Cl) 197 154 P 100% 0.96[0.62,1.47]
Total events: 81 (Care pathway), 65 (Control)
Heterogeneity: Tau?=0; Chi?=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.21(P=0.84)
Test for subgroup differences: Not applicable
Favours control  0-1 02 05 1 2 5 10 Favours care pathway
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Analysis 1.29. Comparison 1 Care pathway care versus standard care,
Outcome 29 Procedure: Urinary catheterisation for patients with incontinence.

Study or subgroup Care pathway
n/N

Control
n/N

0dds Ratio
M-H, Random, 95% CI

Weight 0dds Ratio
M-H, Random, 95% Cl

1.29.1 Randomised studies (no data)

Subtotal (95% Cl) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.29.2 Non-randomised studies

Kwan 2004 37/91
Subtotal (95% Cl) 91
Total events: 37 (Care pathway), 30 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.77(P=0.44)

Total (95% CI) 91
Total events: 37 (Care pathway), 30 (Control)
Heterogeneity: Tau?=0; Chi*=0, df=0(P<0.0001); 1>=100%
Test for overall effect: Z=0.77(P=0.44)

Test for subgroup differences: Not applicable

30/64
64

64

=

Not estimable

100% 0.78[0.41,1.48]
100% 0.78[0.41,1.48]

100% 0.78[0.41,1.48]

Favours care pathway

0.5 1 2

Favours control

Analysis 1.30. Comparison 1 Care pathway care versus standard care,
Outcome 30 Procedure: Use of thrombo-embolism deterrent stockings.

Study or subgroup Care pathway
n/N

Control
n/N

0dds Ratio
M-H, Random, 95% CI

Weight 0dds Ratio
M-H, Random, 95% CI

1.30.1 Randomised studies (no data)

Subtotal (95% Cl) 0
Total events: 0 (Care pathway), 0 (Control)
Heterogeneity: Not applicable

Test for overall effect: Not applicable

1.30.2 Non-randomised studies

Kwan 2004 9/197
Wee 2000 11/67
Subtotal (95% CI) 264
Total events: 20 (Care pathway), 14 (Control)

10/154
4/73
227

Heterogeneity: Tau?=0.97; Chi*=4.26, df=1(P=0.04); 1>=76.55%

Test for overall effect: Z=0.47(P=0.64)

Total (95% Cl) 264
Total events: 20 (Care pathway), 14 (Control)

227

Heterogeneity: Tau?=0.97; Chi*=4.26, df=1(P=0.04); 1>=76.55%

Test for overall effect: Z=0.47(P=0.64)
Test for subgroup differences: Not applicable

Not estimable

52.95% 0.69[0.27,1.74]
47.05% 3.39[1.02,11.22]
100% 1.46[0.31,6.94]

100% 1.46[0.31,6.94]

Favours control

Favours care pathway
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Analysis 1.31. Comparison 1 Care pathway care versus standard care, Outcome 31 Patient satisfaction.

Study or subgroup Care pathway Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% Cl Random, 95% CI
1.31.1 Randomised studies
Falconer 1993 53 77026) 68 8.8(1.7) o 100% -11[-1.91,-0.29]
Subtotal *** 53 68 e 100% -1.1[-1.91,-0.29]
Heterogeneity: Not applicable
Test for overall effect: Z=2.67(P=0.01)
1.31.2 Non-randomised studies (no data)
Subtotal *** 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Total *** 53 68 e 100% -1.1[-1.91,-0.29]
Heterogeneity: Not applicable
Test for overall effect: Z=2.67(P=0.01)
Test for subgroup differences: Not applicable ‘ ‘ ‘

Favours control 4 2 0 4

Favours care pathway

Analysis 1.32. Comparison 1 Care pathway care versus standard care, Outcome 32 Duration of hospital stay.

Study or subgroup Care pathway Control Mean Difference Weight Mean Difference

N Mean(SD) N Mean(SD) Random, 95% CI Random, 95% Cl
1.32.1 Randomised studies
Falconer 1993 53 35.6 (15.5) 68 32.3(15.4) 5.52% 3.3[-2.25,8.85]
Sulch 2000 76 50 (19) 76 45 (23) ; 3.96% 5[-1.71,11.71]
Subtotal *** 129 144 e 9.48% 3.99[-0.29,8.27]
Heterogeneity: Tau?=0; Chi?=0.15, df=1(P=0.7); I>=0%
Test for overall effect: Z=1.83(P=0.07)
1.32.2 Non-randomised studies
Kwan 2004 197 13.4 (15.1) 154 13.8(19.7) S e— 10.27% -0.4[-4.16,3.36]
Mosimaneotsile 2000 375 15.6 (6.2) 171 18 (6.6) —— 30.01% -2.4[-3.57,-1.23]
Odderson 1993 121 7.3(5.5) 80 10.9 (10.7) s e 16.94% -3.6[-6.15,-1.05]
Ross 1997 322 6.3 (4.5) 222 7.5(5.3) —- 33.31% -1.19[-2.04,-0.34]
Subtotal *** 1015 627 L 2 90.52% -1.89[-2.95,-0.82]
Heterogeneity: Tau?=0.48; Chi*=5.37, df=3(P=0.15); 1>=44.09%
Test for overall effect: Z=3.48(P=0)
Total *** 1144 771 o 100% -1.39[-2.8,0.02]
Heterogeneity: Tau?=1.37; Chi?>=12.16, df=5(P=0.03); 1*=58.88%
Test for overall effect: Z=1.93(P=0.05)
Test for subgroup differences: Chi*=6.65, df=1 (P=0.01), 1>=84.96%

-10 5 0 10 Favours control

Favours care pathway
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Analysis 1.33. Comparison 1 Care pathway care versus standard care, Outcome
33 Readmission or emergency department attendance after discharge.

Study or subgroup Care pathway Control 0dds Ratio Weight 0dds Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
1.33.1 Randomised studies
Schull 1992 3/30 13/30 —B— 81.33% 0.15[0.04,0.59]
Subtotal (95% Cl) 30 30 —— 81.33% 0.15[0.04,0.59]
Total events: 3 (Care pathway), 13 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=2.71(P=0.01)
1.33.2 Non-randomised studies
Pasquarello 1990 0/25 9/25 % 18.67% 0.03[0,0.63]
Subtotal (95% CI) 25 25 18.67% 0.03[0,0.63]
Total events: 0 (Care pathway), 9 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=2.28(P=0.02)
Total (95% CI) 55 55 i 100% 0.11[0.03,0.39]
Total events: 3 (Care pathway), 22 (Control)
Heterogeneity: Tau?=0; Chi*=0.83, df=1(P=0.36); 1>=0%
Test for overall effect: Z=3.43(P=0)
Test for subgroup differences: Not applicable ‘ ‘ ‘ ‘

Favours care pathway 001 0.1 1 10 100 Favours control

ADDITIONAL TABLES

Table 1. Organisational components of the care pathways assessed by the included studies

Author,Year State, Coun- Clinical Set-

Organisation of care

try ting
Baker 1998 Indianapolis, Acutestroke  Patients were cared for in a neurology/orthopaedic ward in a community hospi-
USA tal. Stroke patients were screened according to specific guidleines for suitability for

case management using a clinical pathway. Clinical pathway was also evaluated by
variance analysis. A 2-year pilot study was undertaken after implementation

Bowen 1994 Washington,  Acute stroke
USA

Unclear what type of ward in which patients in either group were cared for, but
mostly likely acute general internal medical ward within an urban community hos-
pital. Nurse initiated stroke protocol on admission, starting with algorithm at the
emergency department and continued to the hospital unit with standard order
sheets and protocol. Protocol was approved by specialists and primary care physi-
cians. Resident doctors received specific education on stroke protocol. Stroke pro-
tocol was introduced as a method for cost-containment

Crawley Georgia, USA  Acute stroke
1996 and rehabili-
tation

Patients were cared for in a neurosciences unit in a teaching hospital. Case manage-
ment using a criical path was developed by a multidiscplinary team and managed
by a case manager (an assistant head-nurse), who followed the patient from admis-
sion to discharge. Critical path was also evaluated by variance analysis

Falconer Illinois, USA Stroke reha-
1993 bilitation

Unclear what type of ward in which patients in either group were initially cared for
(a general medical ward or acute stroke unit), but patients were transferred to a re-
habilitation unit in a specialised rehabilitation institute. Leader of the multidiscipli-
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Table 1. Organisational components of the care pathways assessed by the included studies (continved)

nary team was the physician. A critical path (and the ideal length of stay) was gener-
ated by the computer according the therapy required

Hamrin 1990

Linkoping,
Sweden

Acute stroke
and rehabili-
tation

Patients were cared for in a general internal medical ward in a teaching hospital.
Numbers of nursing staff and therapists were similar in both groups. The project
group was involved in multidisciplinary team meetings, educational meetings and
communication with primary care team.

Kwan 2004

Edinburgh,
UK

Acute stroke

Patients were managed on the acute stroke unit which was a 10-bedded unit situat-
ed within a 25-bedded elderly care ward. Medical cover was provided by two stroke
specialist consultants, one senior and one junior medical officer. The nurse-to-bed
ratio was between 0.15 (night shift) to 0.27 (early shift). Rehabilitative therapy was
provided by 1.5 whole time equivalent (WTE) physiotherapist, 1.5 WTE occupation-
al therapist, 0.5 WTE speech therapist, a dietician and a social worker. Patients'
progress was discussed at the weekly multidisciplinary team meetings. The care
pathway was developed by the stroke team to guide patient care during the first five
days of admission. The development process consisted of review of research evi-
dence and clinical guidelines, design of the ICP document, and its implementation
on the unit with training sessions for the staff.

Mosimaneot-
sile 2000

Hawaii, USA

Stroke reha-
bilitation

Patients were cared for in a 100-bedded private rehabilitation unit which catered for
all types of patients including stroke. Multidisciplnary assessment was performed
within 24 hours of admission. Reports of the assessments then guided treatment,
goal-setting and discharge planning. Regular multidisciplinary team conferences
were conducted to discuss the patient's goals and progress.

Odderson
1993

Washington,
USA

Acute stroke

Unclear what type of ward in which patients in either group were cared for, but
mostly likely a rehabilitation ward within an urban community hospital. Care path-
way was developed by teams of physicians and professions allied to medicine,

with specific inclusion and exclusion criteria. Patient care followed specific guide-
lines (e.g. deep vein thrombosis prevention, artificial feeding, bowel programme).
Medicare was introduced in 1982 and prospective payment system in 1983 - hospital
was asked to reduce length of stay for certain conditions such as stroke

Pasquarello
1990

Texas, USA

Acute stroke

Unclear what type of ward in which patients in either group were cared for, but
mostly likely a general internal medical ward within a teaching hospital. Patients

in the stroke programme were exclusively managed by a clinical nurse specialist
(CNS). Patient education was provided by weekly group meetings (stroke recovery
group) for 45 minutes. CNS was also involved in post-discharge care, outpatient pro-
gram and nursing education

Ross 1997

Michigan,
USA

Acute stroke

Unclear what type of ward in which patients in either group were cared for, but
mostly likely a general internal medical ward within a community hospital. Criti-
cal pathway was developed by multidisciplinary task force and consisted of specific
protocols (e.g. telemetry, carotid duplex <24 hours, two CT scans) and pre-defined
outcome measures and items for variance analysis. There was pre-implementation
education program for every discipline

Schull 1992

Texas, USA

Acute stroke
and rehabili-
tation

Patients were cared for in a neurology ward within a teaching hospital. There was
a clinical nurse specialist as case manager. Case management was introduced as a
cost-containment tool

Sulch 2000

London, UK

Stroke reha-
bilitation

Unclear what type of ward in which patients in either group were initially cared for
(a general medical ward or acute stroke unit), but after randomisation, patients
were transferred to a stroke rehabilitation unit within a teaching hospital. Care
pathway was developed by a multidisciplinary group and implemented by an expe-
rienced nurse. There were special training sessions and a 3-month pilot study

In-hospital care pathways for stroke (Review)
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Wee 200 Mississippi, Acute stroke
USA and rehabili-
tation

Unclear what type of ward in which patients in either group were cared for, but
mostly likely a mixture of neurology and general internal medical ward within a
community hospital. Organisation of care was poorly described. Clinical pathway
was designed by the stroke team and approved by medical care committee. No care
manager was employed.

Widjaja2002  Singapore Acute stroke

Organsation of care was poorly described. Stroke pathway was designed by the mul-

and rehabili- tidisciplinary team.
tation
Wilkinson Brisbane, Acute stroke  Patients were managed in a stroke unit within a district general hospital. Stroke

2000 Australia

pathway project was led by a geriatrician and pathway designed by a multidiscipli-
nary team. The project also included opening of a new acute stroke unit and acqui-
sition of new equipment. Implementation of the pathway involved focus groups,
team meetings, visits to other hospital units, audits, and educational sessions for
the healthcare staff.

APPENDICES

Appendix 1. MEDLINE search strategy

The search strategy for MEDLINE (Ovid) is described below. This strategy was adapted to suit the other electronic databases.

1 exp cerebrovascular disorders/
2 (stroke$ or poststroke$ or cva$).tw.
3 (cerebrovascular$ or cerebral vascular).tw.

4 (cerebral or cerebellar or brainstem or vertebrobasilar).tw.
5 (infarct$ or isch?emi$ or thrombo$ or apoplexy or emboli$).tw.

64and5

7 (cerebral or intracerebral or intracranial or parenchymal).tw.
8 (brain or intraventricular or brainstem or cerebellar).tw.
9 (infratentorial or supratentorial or subarachnoid).tw.

107o0r8o0r9

11 (haemorrhage or hemorrhage or haematoma or hematoma).tw.

12 (bleeding or aneurysm).tw.
1311or12

1410and 13

15 trans$ isch?emic attack$.tw.
16 brain attack.tw.
171or2or3or6orl4orl5o0rl6
18 critical pathway/

19 patient care planning/

20 case management/ or disease management/

21 patient care team/ or exp patient care management/

22 clinical protocols/

23 program development/

24 exp Delivery of health care, integrated/
25 Managed care programs/

26 ((care or clinical) adj10 map).tw.

27 stroke program$.tw.

28 ((clinical or treatment or care) adj10 (protocol or planning)).tw.

29 managed care.tw.

30 ((multidisciplinary or inter?disciplinary or integrated) adj10 care).tw.
31 (path or paths or pathway$ or map or maps or caremap$).tw.

32 randomized controlled trial.pt.
33 randomized controlled trials/
34 controlled clinical trial.pt.

In-hospital care pathways for stroke (Review)
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35 controlled clinical trials/

36 random allocation/

37 double-blind method/

38 single-blind method/

39 clinical trial.pt.

40 exp clinical trials/

41 (clin$ adj25 trial$).tw.

42 ((singl$ or doubl$ or tripl$ or trebl$) adj25 (blind$ or mask$)).tw.
43 random$.tw.

44 research design/

45 clinical trial phase ii.pt.

46 clinical trial phase iii.pt.

47 clinical trial phase iv.pt.

48 multicenter study.pt.

49 intervention studies/

50 control$.tw.

51 "comparative study"/

52 exp evaluation studies/

53 Follow-up studies/

54 Prospective studies/

55 prospective.tw.

56 (quasi?experimental or quasi?random$).tw.
57 matched pair analysis/

58 meta-analysis.pt.

59 meta-analysis/

60 (meta?analysis or systematic review or overview).tw.
61 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55
or 56 or 57 or 58 or 59 or 60

62 exp epidemiologic studies/

63 program evaluation/

64 efficiency, organizational/

65 time series.tw.

66 ((case-control or observational) adj10 (stud$ or evaluat$)).tw.
67 exp Quality of Health Care/

68 exp patient care/

69 exp Health Care Evaluation Mechanisms/
70 quality-adjusted life years/

71 benchmarking/

72 0r/62-71

73 or/18-31

7417 and 73

7574 and 61

76 74 and 72

7776 not75

78 74 not (75 or 76)

WHAT'S NEW

Date Event Description
25 August 2008 Amended Converted to new review format.
HISTORY

Protocol first published: Issue 4, 2001
Review first published: Issue 3, 2002
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Date Event Description

15 May 2004 New search has been performed In this updated review (2004), we have included five additional
non-randomised studies and much new data on many of the out-
come measures.
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