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than 1 hour, rather than symptoms that
resolve within 24 hours,1 as well as
increased recognition of the need for urgent
evaluation and treatment.2 Recent studies
suggesting that the rapid institution of a
package of investigations and early therapy
can reduce the incidence of subsequent
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ABSTRACT

Objective:  To understand the current organisation of services for people with transient 
ischaemic attack (TIA) and the processes of assessment and management across 
Australian hospitals.
Design and setting:  Cross-sectional survey in 2008 of 134 Australian hospitals, mostly 

n centres that treat large numbers of stroke patients.
 outcome measures:  Survey questions covered assessment, early management 
ollow-up practices, as well as organisation of services for TIA.
lts:  Seventy-four hospitals (55%) responded: 47 (64%) reported access to a stroke 
and 19 (26%) to a specialist clinic for TIA. Initial assessment included blood tests, 
rocardiogram and brain computed tomography at most sites (92%–94%), and 
id imaging at more than half (65%), but magnetic resonance imaging at only 3% 

of sites. A tool to stratify the risk of subsequent stroke was used at 38 sites (51%), more 
commonly in hospitals with a stroke unit than in those without such a unit (64% v 30%; 
P = 0.005). Treatment was initiated at the initial assessment at 42 sites (58%), more 
commonly at stroke unit than non-stroke unit sites (68% v 37%; P = 0.007). Formalised 
policies for management of TIA patients were used at 38 sites (54%), with clear 
differences between sites with a stroke unit and those without (70% v 25%; P < 0.001).
Conclusion:  Access to rapid assessment and management services for TIA varies 
considerably between Australian hospitals. The presence of organised stroke care at a 
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hospital leads to improved processes of care for patients presenting with TIA.
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 r the past decade, there has been

 explosion of knowledge about
 clinical course and neuroimag-

ing findings in transient ischaemic attack
(TIA). This has led to a proposed redefini-
tion of TIA, based on symptoms that last less

stroke by 80%3,4 have stimulated interest in
models of TIA management. However, many
questions remain, including whether to
manage TIA in inpatient or outpatient set-
tings.5

In 2007, a National Stroke Foundation
(NSF) survey identified a decrease in the
number of acute hospitals in Australia that
reported using an outpatient TIA clinic,
from 40 in 2004 to 27 in 2007.6 Practice
appears to vary greatly throughout Australia
and also worldwide. We conducted a follow-
up survey with the aim of understanding
both the current organisation of services for
people with TIA in Australia, and the proc-
esses of assessment and management.

METHODS
A simple questionnaire was devised after
consultation with an expert group of clini-
cians. Questions covered organisation of
services, assessment, early management and
follow-up (available on request from the
authors).

We used a convenience sample of the 89
hospitals who participated in the clinical
audit component of the 2007 NSF National
Audit of Acute Stroke Services. In addition,
45 hospitals that did not participate in the
clinical audit were nominated by state clini-
cal networks, based on having a moderate-
to-high volume of stroke admissions.

The survey was distributed by email in
April 2008 to a designated contact person at
each of the 134 Australian hospitals. To
facilitate participation, a follow-up email
was sent 2 weeks later, followed by a tele-
phone reminder within another 2 weeks if
no response had been received.

Results were analysed with Intercooled
STATA version 10.0 for Windows statistical
software (StataCorp, College Station, Tex,
USA), and results for groups were compared
by non-parametric tests. As the survey was
deemed a quality improvement project, eth-
ics approval was deemed unnecessary.

RESULTS

The survey was returned by 74 of the 134
hospitals (55%). Of these, 47 (64%) were
defined as urban (population over 25 000).
Of the responding sites, 47 (64%) reported
access to a specialist inpatient stroke unit at
their hospital; 35 of these sites (74%) were
defined as category A using the updated
criteria of the NSF Acute Stroke Services
Framework (access to on-site computed
tomography [CT] within 24 hours and
> 200 stroke patients seen per year).7 Nine-
teen sites (26%) reported access to a special-
ist outpatient neurological clinic for TIA
management. Patients with TIA presented
directly to the emergency department at
almost all sites (96%). The initial presenta-
tion and assessment of patients with sus-
pected TIA is summarised in Box 1.

Most sites (92%–94%) undertook full
blood examinations (including full blood
count, and cholesterol and glucose levels),
CT of the brain, and electrocardiogram
(ECG). Some form of carotid artery imaging
was conducted during the initial assessment
at 65% of sites. About 20% of patients had
follow-up cardiac investigations. Magnetic
resonance imaging (MRI) was rarely per-
formed as the initial form of brain imaging,
but was ordered later if appropriate at 13
sites (18%). Results of basic assessment were
generally available within 2 hours (78% of
blood tests; 90% of ECGs; and 66% of brain
CT scans), but delays of more than 12 hours
were commonly reported (6% of blood tests;
10% of brain CT scans; and 52% of carotid
artery investigations).

Half the sites surveyed currently used
tools to stratify patients according to the risk
of subsequent stroke, and this was more
common in hospitals with a stroke unit than
in those without such a unit (64% v 30%;
P = 0.005). Many sites admitted patients
based on clinical assessment by the receiv-
ing physician, without using a risk stratifica-
tion tool, whereas at 42% of sites the
decision to admit or not was made using a
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risk tool (at 75% of these sites, it was the
ABCD2 tool).

More than half the sites (42; 57%)
reported initiating treatment at the initial
assessment. This proportion was higher at
sites with a stroke unit than at non-stroke
unit sites (68% v 37%; P = 0.007). A delay of
more than 48 hours to initiate treatment was
reported by 12 sites (17%). Twenty-four
sites (35%) reported specialist follow-up (in
a specialist’s rooms, a neurology outpatient
clinic or a TIA clinic) for patients not admit-
ted to hospital, and delays of several weeks
were common (61% > 1 week) (Box 2).

Thirty-eight sites (54%) reported having
formalised policies for the management of
TIA patients, with clear differences between
sites that had a stroke unit and those that
did not (70% v 25%, P < 0.001). Both the
models of care used and the preferred mod-
els for TIA services varied greatly (Box 3).
Formal links between hospital and commu-
nity services for TIA management were
reported at 21% of sites. Although 22% of

sites reported no plans to change their TIA
service, almost a third of sites (32%)
planned to review their service with a view
to change. Sites with a stroke unit were
more likely to be reviewing their services
than those without such a unit (40% v 19%).
Future plans commonly reported included
creating a TIA clinic (22%) and developing a
“TIA pathway” (16%). The main obstacles to
providing the preferred model of TIA care
were (in order of frequency): lack of hospital
funding and support; workforce limitations
(lack of stroke specialists); lack of availabil-
ity or delays to tests; and limited liaison with
the emergency department staff and general
practitioners.

DISCUSSION

We report the results of a cross-sectional
survey of TIA management in Australian
hospitals in 2008. Although international
and Australian guidelines recommend rapid
assessment and management for TIA,2,8-10

access to these services varied considerably.
Most sites conducted blood tests, ECG and
brain CT quickly, but there was marked
variability in other aspects of assessment
and management across sites, particularly
between sites with a stroke unit and non-
stroke unit sites.

The convenience sample was derived
from sites involved in the National Stroke
Audit. Responses were received from 74
hospitals (55% response rate) around the
country, mostly urban centres that treat rela-
tively large numbers of stroke patients each
year. It is plausible that the response was
biased toward sites with an active interest in
stroke and TIA, and therefore overestimated
the degree of organisation of TIA services
across Australia. Nonetheless, it provides
valuable evidence of the variability in ser-
vices for TIA across the country. Because of
the limited scope of the study, the survey did
not include primary care providers, and the
pattern of TIA service provision by GPs is
unclear. A clearer picture of services within
this sector would be particularly valuable to
complement the current study.

Available evidence suggests that patients
with TIA and associated high-grade carotid
stenosis have the highest risk of stroke (20%
by 90 days).11,12 In these patients, early
carotid surgery (within 2 weeks of presenta-
tion) has been associated with greater bene-
fits for stroke prevention than later
surgery,13 but timely investigation is
required to identify appropriate candidates.
Although 45 of 69 sites (65%) in our study
reported routine carotid investigation on
initial assessment, 27 sites (39%) reported
delays of over 24 hours.

There is now evidence that brain MRI
improves the utility of stroke risk stratifica-
tion tools.14,15 This is partly because it
allows early identification of a subset of
patients presenting with transient symptoms
who are likely to progress to stroke.16 Our
study found that early MRI was seldom
used.

This survey also found variability in who
assesses TIA patients, and delayed input by
stroke specialists in some settings. Recent
evidence indicates that the greatest risk of
stroke is within the first few days after the
event, and rapid expert assessment and initi-
ation of preventive treatment may signifi-
cantly reduce subsequent stroke rates.3,4 In
this survey, only 5% of sites involved stroke
specialists in the initial assessments of
patients with suspected TIA. Furthermore,
only 60% of sites commence treatment, or
modify existing treatment, during this initial

1 Initial presentation and assessment of patients with transient ischaemic attack 
at responding hospitals

No. of sites with

Overall 
(n = 74)*

Stroke unit 
(n = 47)

No stroke 
unit (n = 27)

Initial assessment undertaken by 

ED registrar or medical officer 38 28 10

ED physician 11 6 5

General medical registrar 6 4 2

Neurology or stroke registrar 4 4 0

General practitioner 7 1 6

Other 8 4 4

Tests routinely undertaken during initial assessment

Full blood examination (including cholesterol and 
glucose levels) (n = 73)

67 44 23

Computed tomography of brain 67 46 21

Magnetic resonance imaging of brain (n = 63) 2 2 0

Carotid artery investigations (n = 69) 45 28 17

Electrocardiogram (n = 71) 67 43 24

TTE or TOE (n = 66) 14 8 6

Transcranial Doppler (n = 64) 3 3 0

Risk stratification and admission policy

Risk stratified at initial contact† 38 30 8

All admitted 11 4 7

Admission based on ABCD/ABCD2 risk score 16 13 3

Admission based on risk screen and test results 15 11 4

Other (eg, discretion of doctor based on clinical signs) 32 19 13

ED=emergency department. TTE =transthoracic echocardiography. TOE=transoesophageal echocardiography. 
*Unless otherwise stated. †Significant difference between stroke unit sites and non-stroke unit sites (P<0.05).  ◆
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consultation. Reasons for the apparent delay
in early treatment were not explored in the
survey.

Many sites reported long waiting times for
follow-up specialist services for patients
who were not admitted (Box 2). Over 60%
of sites reported a wait of more than a week,
and 30% more than a month. Given the
benefits of early specialist assessment and
intervention after TIA, these delays are con-
cerning.

Risk stratification tools for TIA provide a
simple and useful process to guide decision
making.17 Australian, United Kingdom and
North American guidelines all recommend
the use of such tools to guide management.
Only 51% of sites reported routine use of a
risk stratification tool. However, they were
used by more of the sites with a stroke unit
compared with sites without a stroke unit
(64% v 30%). Increasing the use of these
tools across Australia would allow scarce
resources to be prioritised for those with the
highest risk and greatest potential to benefit
from treatment.

The Australian guidelines describe three
of the main models of TIA services (hospital
admission, rapid-access TIA clinics, and pri-
mary care-centred models).2 Almost 50% of
sites in this survey reported admitting only
high-risk patients and referring other
patients to other services (GP or clinic).
Hospital admission for rapid investigations
and early commencement of treatment has
been found to reduce the number of strokes
compared with regular outpatient follow-
up.4,5 Rapid-access TIA clinics (which admit
patients within 2 days of a TIA) are poten-
tially more cost-effective,18 and have been
associated with substantial reductions in
recurrent stroke events in a UK study.3 This
model is currently uncommon in Australia;
19 sites (26%) in this survey reported offer-
ing TIA clinics. However, many sites
reported long delays to follow-up in these
clinics.

Organised stroke unit care remains the
cornerstone of evidence-based care for people
with stroke.2 Our survey demonstrated that
the presence of a stroke unit is also associ-
ated with improved processes of care for
patients with TIA who present to the hos-
pital. Reasons for the differences in care
were not explored in our survey, but might
reflect the availablity of more resources for
TIA care at these sites. The findings appear
to strengthen the need for greater access to
hospitals that provide stroke unit care.

Finally, the findings from this survey indi-
cate that TIA assessment and management is

2 Initial management and referral for TIA patients who were not admitted

No. of sites with

Overall 
(n = 69)*

Stroke unit 
(n = 44)

No stroke 
unit (n = 25) 

When is treatment initiated or altered for those not 
admitted? (n = 74)

Immediately after assessment† 42 32 10

Within 48 hours of assessment 4 1 3

More than 48 hours after assessment, at general 
practice or clinic appointment

12 8 4

Not applicable or don’t know 16 6 10

Where are most patients referred to?

Specialist’s rooms attached to hospital 5 5 0

General medicine clinic 8 1 7

Neurology outpatient department 13 8 5

Neurovascular or TIA clinic 17 16 1

Private physician 6 3 3

General practitioner 17 10 7

Geriatric clinic 3 1 2

What is the normal delay for follow-up appointment?

Within 24 hours 1 0 1

Within 48 hours 6 3 3

Within 1 week 20 15 5

Up to 2 weeks 22 15 7

1 month or more 20 11 9

TIA = transient ischaemic attack. * Unless otherwise stated. † Significant difference between stroke unit sites 
and non-stroke unit sites (P < 0.05). ◆

3 Model of services for patients with transient ischaemic attack (TIA)

No of sites with

Overall 
(n = 70)*

Stroke unit 
(n =46)

No stroke 
unit (n = 24)

Protocol use for TIA

Written protocols used† 38 32 6

Informal arrangements, not documented 18 13 5

No formal arrangements† 14 1 13

Facility’s current model is best described as (n = 69) 

No specific model or policy† 23 9 14

Admit all 11 8 3

Admit high risk only and refer others for follow-up† 34 27 7

Refer all patients to other services 1 1 0

Preferred TIA model for local service

Acute 24 h assessment unit (admit all) 12 6 6

Neurovascular clinic for rapid referral and treatment (< 48 h) 21 20 1

Admit high risk, refer low risk to GP or neurologist rooms etc† 26 11 15

Other model (eg, combination) 11 11 0

*Unless otherwise stated. † Significant difference between stroke unit sites and non-stroke unit sites (P<0.05). ◆
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rapidly evolving, with 32% of sites review-
ing their practice with a view to changing
the current model. It is currently uncertain
which models should be adopted in Aus-
tralia for the rapid assessment and manage-
ment of TIA to best prevent stroke. This
issue urgently requires further investigation.

TIA is an emergency because the early risk
of subsequent stroke is high, and rapid
assessment and initiation of treatment leads
to better outcomes. This survey of hospital-
based TIA services provides evidence for
gaps between current evidence and practice
in the care of patients with TIA. A major
finding was that the presence of a stroke
unit in a hospital was associated with
improved processes of care for patients with
TIA presenting to that hospital. This high-
lights the need to improve access to stroke
unit care and the associated clinical exper-
tise. In the absence of a preferred model for
TIA management, sites should adopt a
model that provides rapid assessment and
initiation of treatment, in the context of
local resources and expertise. The results of
this survey support the need to “Take Imme-
diate Action” for TIA services.
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