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ABSTRACT

INTRODUCTION:  Many patients who suffer a transient ischaemic attack (TIA) present to their 
general practitioner (GP). Early identification and treatment reduces the risk of subsequent 
stroke, disability and mortality.

AIM:  To review the accuracy of TIA diagnosis in primary care, immediate management and 
interventions to assist GPs with the condition.

METHODS:  This study included the search of Medline, Embase, Web of Science and Scopus 
databases (1995–2015). Relevant titles and abstracts were obtained using structured criteria 
(diagnosis, immediate management or intervention of TIAs in primary care), with full review 
and data extraction for eligible publications.

Two reviewers independently assessed quality and extracted information from the 24 eligible 
studies. The studies had heterogeneous methodology rendering meta-analysis inappropriate, 
so a narrative synthesis was undertaken.

RESULTS:  Most studies found limitations in GPs’ knowledge and ability to diagnose TIAs to 
varying extent over time and between countries. GPs tended to over-interpret non-specific 
symptoms (e.g. isolated vertigo) when considering a TIA diagnosis. Reported referral be-
haviour varied between countries, with some favouring admission and others preferring 
outpatient management. Consistent under-referral and under-use of effective medication 
was reported. However, GPs may refer some patients to exclude rather than confirm a final 
diagnosis. This, alongside evidence of under-referral, suggests the need for education and 
decision support tools to enhance referral patterns. Intervention studies suggested that elec-
tronic decision support may increase referrals and timely management.

CONCLUSION:  This review revealed deficiencies in knowledge and clinical practice, and identi-
fied potential avenues to addressing these. Issues for future research were also identified. 
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Introduction

Transient ischaemic attacks (TIAs) are defined as 
temporary episodes of focal brain dysfunction of 
presumed vascular aetiology, lasting <24 h, with 
no evidence of cerebral infarction.1 Several con-
ditions may mimic a TIA, including migraine, 

partial seizure, vestibular disorders, syncope, 
intracranial lesions and psychogenic illness.2

Precise estimates of TIA incidence are difficult 
to determine, mainly due to the varying criteria 
used to identify a TIA. Despite this, many studies 
have attempted to provide reliable data on the 
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true incidence of TIA in several countries. The 
annual incidence of TIA in the UK is estimated 
at 0.51 per 1000 population,3 0.80 in Spain,4 
0.37–1.1 in the United States (US)5 and 0.40 in 
New Zealand.6

Accurate diagnosis is important, as the early 
identification and treatment of TIA substantially 
reduces patients’ risk of subsequent stroke and 
consequent disability and mortality.7 Addition-
ally, in France, it was reported that early assess-
ment and management of TIA and minor stroke 
resulted in ~80% reduction of recurrent stroke at 
3 months from initial TIA.8

In England and Wales, the National Institute of 
Health and Care Excellence guidelines recom-
mend that TIA patients at high risk of stroke 
should be seen within 24 h, and lower risk cases 
within a week. New Zealand guidelines also rec-
ommend that patients at high stroke risk should 
be assessed by a specialist and all investigations 
completed within 24 h.9 The European guide-
lines recommend that patients with suspected 
TIA should be referred without delay (preferably 
within 48 h) to a TIA clinic or to a stroke unit 
where expert evaluation and immediate treat-
ment can be provided.10

In Italy, timely hospital referral of a recent 
(within 1 week) TIA is advised, and hospital 
admission is generally recommended if dura-
tion of symptoms is >1 h.11 However, despite 
the establishment of ‘rapid access’ clinics, these 
targets are not being achieved12 due to the lack of 
capacity for clinics to assess the high number of 
referred patients, over half of whom are eventu-
ally confirmed not to have had a stroke or TIA.2,13 
This suggests that general practitioners (GPs) 
could be more selective when referring patients 
to specialist services.14

There is some evidence that GPs may under-use 
medication such as aspirin, which could reduce 
the early risk of stroke.15 Furthermore, under-use 
of medication (aspirin and statins) is an issue 
associated with most cardiovascular health-
related problems in New Zealand, as prescribing 
often does not appear to be guideline-based.16 A 
comparison of European and Japanese guidelines 
found that recommended doses of antiplatelet 

medicines, especially aspirin and ticlopidine, are 
lower in Japan.17

The objectives for this study were, therefore, to 
review the diagnostic accuracy of TIA in primary 
care, review immediate management (including 
referral and medication) and identify interven-
tions to assist GPs in the diagnosis and manage-
ment of TIA.

Methods

Search strategy

Medline, Embase, Web of Science and Scopus da-
tabases were searched in September 2015. Search 
strategies were customised for each database (Ap-
pendix 1, available as Supplementary Materials at 
journal’s website). Both medical subject headings 
(MeSH) and text words were used as search terms. 
Additional studies were identified by searching 
the references of included studies. The key terms 
were ‘TIA’, ‘TNA’ (transient neurological attack), 
‘general practitioner’ and ‘primary care’. Addi-
tional search terms were included to ensure that 
the search was sufficiently sensitive (Appendix 2, 
available as Supplementary material). The search 
was limited to the past 20 years (1995–2015) to 
exclude out-of-date practices and acknowledge 
rapid advances in TIA management (Appendix 2, 
available as Supplementary material).

WHAT GAP THIS FILLS

What is already known: Patients suspected of suffering from a TIA are 
at increased risk of recurrent stroke, and are therefore recognised 
as medical emergencies requiring urgent evaluation and treat-
ment to reduce the risk of recurrent stroke. Several studies have 
shown GPs find it difficult to diagnose and manage suspected TIA 
patients.

What this study adds: This is the first systematic review to synthe-
sise the literature on the diagnosis and management of TIA in 
primary care and to obtain a comprehensive account of current 
knowledge on the topic. It confirms that GPs have difficulties 
making the diagnosis and that many patients who could benefit 
from specialist assessment are not referred. Conversely, only ap-
proximately half of patients referred to specialist clinics have the 
diagnosis confirmed. There is evidence that electronic decision 
support may improve referral practices.
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Inclusion and exclusion criteria

Published full-text, peer-reviewed journal arti-
cles reporting empirical studies and systematic 

reviews were included. There was no restriction 
on language or study design.

Exclusion criteria included papers restricted to 
stroke and long-term management, as well as 
editorials, letters, opinion pieces, conference ab-
stracts, case reports and non-systematic reviews.

Participants were GPs, family doctors, family 
physicians (subsequently referred to as GPs) and 
patients with TIA presenting to primary care. 
Exclusions included paramedics, emergency 
department and secondary care physicians, and 
studies of long-term management or secondary 
prevention.

Data extraction

The titles and abstracts of all publications were 
read and the eligibility criteria were applied by 
PB and AW. If titles and abstracts had insufficient 
information to apply the criteria, the full text 
was obtained. The search process is shown in 
Figure 1.

A standard data extraction form was used (Ap-
pendix 3, available as Supplementary material). 
Studies used a range of methods and instruments 
so meta-analysis was inappropriate and a narra-
tive synthesis was undertaken.

Quality assessment

The methodological quality of each study was 
assessed using the Mixed Methods Appraisal 
Tool18 (Appendix 4, available as Supplemen-
tary material). Two review authors assessed 
the methodological quality independently and 
resolved disagreements through discussion or 
with arbitration by a third author. The protocol 
was registered on Prospero on 08 January 2016 
(registration number: CRD42016032995).

Results

Of the 1029 papers identified, 24 were included, 
as shown in Figure 1. Table 1 shows the countries 
where the research was conducted, and Figure 1 
shows the reasons for excluding papers. Included 
studies were categorised according to the 
categories shown in Box 1: knowledge-based 

Figure 1. PRISMA flow diagram
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Table 1. Number of included studies, by Country

Country Number of studies

Australia 4

Egypt 1

France, Spain, Italy, United States and Germany 1

Germany 1

Netherlands 1

New Zealand 4

Poland 2

Spain 1

United Kingdom 7

United States 2
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studies (Table 2), actual practice studies (Table 3) 
and intervention studies (Table 4). There were 
three management subcategories: diagnosis and 
prognosis (4 studies), recognition of urgency (16 
studies) and immediate prescription or preventive 
medication (6 studies). Several studies contributed 
to more than one subcategory (Appendix 5, 
available as Supplementary material).

Diagnosis and prognosis

Data from four studies indicated variable aware-
ness among GPs about the traditional definition 
of TIA symptom duration (<24 h): 100% (40/40 
GPs) in the UK,19 90% (124/138) in Spain20 and 
63% (60/95) in Egypt.21 In the US, 57% (114/200) 
thought symptoms of longer duration were com-
patible with TIA diagnosis.22

There was generally high awareness that TIA 
was a risk factor for a subsequent stroke,23 but 
variable knowledge of the magnitude of risk.20,24 
Diagnostic accuracy was also variable. In surveys 
presenting typical cases, the proportion correctly 
identified with TIA was 62% in 2003,22 76% in 
201325 and 100% in 2008 and 2012.19,24 GPs were 
more likely to diagnose TIA in patients with 
known risk factors and in the elderly.26 Several 
studies found that GPs tended to consider a diag-
nosis of TIA when symptoms were non-specific. 
For example, isolated vertigo was considered a 
possible symptom by 75% (30/40) of GPs in the 
UK,19 47% (94/200) in the US,22 37% (35/95) in 
Egypt21 and 34% (47/138) in Spain.20

Real world accuracy of TIA diagnosis is difficult 
to assess. The most direct assessment used a UK 
GP database in 2001 to identify patients with a 
new diagnosis of TIA.27 In a sample of 27 cases, 
the medical record was reviewed by a specialist, 
who diagnosed TIA in 13 (48%) and stroke in 
five (19%), giving a cerebrovascular diagnosis in 
18 (67%). The most common non-TIA diagnoses 
were cardiac dysrhythmia, postural hypotension 
and ‘psychological’. In a 2014 Australian study, 
120 GP-diagnosed TIA cases were reviewed by 
an expert panel, who concluded that 49 (41%) had 
a cerebrovascular diagnosis; the most common 
other diagnosis being migraine. This study also 
found that assessment of absolute cardiovascular 
risk did not improve diagnostic accuracy.28

Three studies examined the proportion of 
patients referred to TIA (or similar) clinics who 
had a diagnosis of TIA or stroke confirmed. 
The GP database study found that only 19% of 
patients with new TIA diagnoses were referred 
in 2001.27 In an Australian study of 127 patients 
referred with possible TIA, 23% were confirmed 
with TIA, 17% with stroke, 50% non-stroke and 
10% were unclassified.29 In a smaller UK study, 
a diagnosis of TIA was confirmed in two of 
four patients.30 As part of assessing the Dawson 
score,31 all referrals to a vascular clinic from nine 
practices in the UK were examined and 41% 
(209/513) had a diagnosis of TIA confirmed.32

Recognition of urgency

Case vignettes and surveys reported variation in 
admitting patients with TIA as medical emergen-
cies. In Spain, 78% (107/138) of GPs would send 
TIA patients to hospital.20 In Egypt, 34% (32/95) 
of GPs referred TIA patients as emergencies, 
while 27% (26/95) referred patients to hospital 
if they had a TIA history.21 In Germany, 85% 
(335/395) of GPs classified TIA as an emergency 
and 33% (132/395) would admit patients.33 In 
the UK, a study using vignettes found that GPs 
would not refer 22–40% of TIA cases.25 An 
earlier UK survey found that median reported 
referral rates were 50%, with substantial varia-
tion between GPs.34 Similar rates were reported 
in Poland.35 Several surveys found that referral 
decisions were affected by symptom and patient 
characteristics, especially age.19,26,35,36

Two studies surveyed reasons for outpatient 
management and barriers to admitting stroke 
or TIA patients. In a German survey, 33% 
(133/395) of GPs chose outpatient management 
because of perceived lack of therapeutic benefit 
from hospital admissions, and 37% (147/395) 

Box 1. Three main categories of research

Knowledge or reported 
practice

Actual practice Intervention studies

These studies used 
questionnaires or case 
vignettes administered 
by post or telephone

Methods included 
cohort studies recruited 
in secondary care and 
a general practitioner 
database study

Studies included 
intervention 
development, and 
observational and 
interventional designs
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because of severe co-morbidities in patients.33 
In Australia, 19% (6/32) of GPs suggested lack 
of knowledge and 16% (5/32) lack of time in 
consultations as barriers to referral.24

The specialist to whom patients with TIA were 
referred differed between countries. In the 
Netherlands, most GPs would refer to a neurolo-
gist,36 in the US and New Zealand a cardiologist 
or neurologist,22,25,37 and in the UK, a physician, 
geriatrician or vascular surgeon.34

A qualitative study in the UK examined GPs’ 
views of the ABCD2 score in influencing refer-
rals.38 Although GPs liked the score as a ‘sub-
stantial means to navigate the referral system’,39 
the score was used beyond its original remit (as 
a diagnostic, prognostic and educational tool for 
GPs and patients) and has been criticised with 
regards to disagreement between referred and 
specialist ABCD2 scores.39

Only two studies examined actual referrals from 
general practice. An Australian cohort study 
found that 36% of TIA suspects were referred 
to an emergency department or clinic.28 The 
UK GP database study (conducted from 1992 to 
1996) showed that only 19% of TIA cases were 
referred.27

Immediate prescription or 
preventive medication

In the US, GPs prescribe according to patients’ 
risk level, unlike in the UK, France and Germa-
ny.40 In the UK, GPs were more likely to prescribe 
anti-platelet therapy with monocular visual loss 
than other symptoms (P = 0.03).19 Patient factors 
associated with medication use were: age over 65 
years; antiplatelet use; 7% of cases of monocular 
blindness versus 8% of hemispherical ischaemia; 
and prescription of peripheral vasodilators.26

Studies of actual practice confirmed under-use of 
effective medication. In the US, an audit of medi-
cal records found 47% of patients with TIA who 
were not hospitalised or with no diagnostic test 
performed were prescribed antiplatelet therapy.37 
In the Netherlands, a study asking GPs how 
they managed their last patient with TIA found 
74% received aspirin,36 and a UK database study 

found that prescription rates within 7 days of 
onset of TIA were 38% for antiplatelet and 1.3% 
for anticoagulants.27 Further details of medica-
tion use by country are shown in Table 5.

Intervention studies

A UK trial included 76 general practices examin-
ing the effect of guidelines to manage TIAs.41,42 
It found that guidelines led to a non-statistically 
significant increase in referrals of patients with 
confirmed TIA, but had no effect on prescribing 
antiplatelets (odds ratio (OR) 0.9 (95% CI 0.4, 1.8) 
P = 0.714).41,42

Three studies examined the electronic decision 
support that aids GPs to accurately diagnose and 
manage TIA and stroke patients in accordance 
with the New Zealand guidelines.43–45

A prospective study of the effect on process of 
care following the implementation of electronic 
decision support reported significant increases 
in the rate of initiating best medical therapy and 
behavioural counselling; for example, smoking 
cessation, diet, exercise and driving.44 The study 
also reported that the median time to a specialist 
review was 3 days (intervention) and 4 days (con-
trol). The main trial reported that the decision 
support tool improved guideline adherence and 
may reduce risk of a subsequent event (stroke, 
TIA, vascular event or death).45 In an audit of the 
electronic decision support tool, no safety issues 
were found.43

The Dawson score was developed in secondary 
care and is the only published diagnostic tool for 
diagnosing TIA.31 It includes nine variables: age, 
history of stroke or TIA, and presence of seven 
clinical features (headache, loss of consciousness, 
seizure, diplopia, speech disturbance, unilateral 
facial and limb weakness). Its potential for use 
in primary care was tested in patients referred 
to a TIA clinic by comparing the score derived 
for primary care data with the score derived 
from hospital clinic data.32 The score had greater 
accuracy in diagnosing TIA in specialist assess-
ments than in primary care assessments. Both 
primary and secondary care scores had similar 
sensitivity in detecting a TIA (92.3% vs. 93.4%), 
but low specificity (29.3% vs. 18.1%). The authors 
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concluded that the score was of limited use in 
primary care, and that there was a need for a 
score derived from primary care data.

Discussion

This systematic review synthesises the evidence 
on the diagnosis and management of TIA in pri-
mary care. Most studies demonstrated significant 
knowledge gaps for TIA, although to varying 
degrees. Overall, there was no clear evidence 
of changes in diagnosis and management over 
time in the period examined, but the number of 
comparable studies was small. Most studies high-
lighted a need for more education on the specific 
symptoms of TIA. There is also consistent evi-
dence that many patients who could benefit from 
specialist referral are not referred, and that only 
approximately half of referred patients have the 
TIA diagnosis confirmed. Further studies on 
decision support tools are needed to improve 
diagnostic and referral practices.

Diagnosis

Most studies found limitations in GPs’ knowl-
edge and abilities to diagnose TIA. Only one 
study attempted to validate all TIA diagnoses 
made by GPs, and this suggested the diagno-
sis was correct in approximately two-thirds of 
cases (although diagnostic agreement between 
specialists is not perfect).46 One reason for over-
diagnosis, suggested by questionnaires and case 
vignette studies, is that GPs tend to put empha-
sis on non-specific symptoms such as isolated 
vertigo.19–22 It is difficult to infer much about 
diagnostic accuracy from studies examining 
patients referred to TIA clinics due to selection 
bias (inclusion of patients with higher clinical 
suspicion of TIA, and exclusion of patients not 
referred). Attempts to improve GP diagnosis have 
been limited. The Dawson score appears to be in-
sufficiently specific, and although the electronic 
decision support tool improved management, its 
impact on diagnosis has not been reported.

Referral and management

Unsurprisingly, reported referral behaviour 
varied between countries, with no consistency in 
management strategies; some favour admission 

of high-risk cases20,21,33 and others advocate 
outpatient management.24,33 There is consistent 
evidence of under-referral in studies of reported 
and actual practice in Australia, United States, 
New Zealand, Netherlands and the UK. Only 
two studies examined actual referral rates. In the 
UK, this was found to be only 19%, but the study 
was conducted in the 1990s when the benefits of 
specialist intervention were not well recognised. 
In a smaller Australian study, 36% of TIA 
suspects were referred. In part, this apparently 
low rate could be because GPs have direct access 
to imaging, so management can be optimised 
without specialist assessment. More research 
is needed to investigate whether under-referral 
remains a problem in current practice.

Conversely, there is consistent evidence that 
approximately half of patients who are referred 
have a cerebrovascular diagnosis confirmed, and 
that in some countries, this militates against ser-
vices reaching their target for assessing patients 
promptly. GPs may well refer some patients to 
exclude rather than confirm a putative diagnosis, 
but this finding, together with evidence of under-
referral, emphasises the need for education and 
decision support tools to optimise referral pat-
terns. The intervention studies included in this 
review suggested that electronic decision support 
may increase referrals and timely management.

Methodological issues

Most of the reviewed studies used question-
naires or case vignettes to examine GP practice. 
There are inherent limitations to this approach, 
including the validity of questionnaires and 
whether responses reflect actual practice. In the 
quality assessment tool we used, an adequate 
survey response rate was defined as ≥60%, 
which was achieved in five studies. The reason 
for low response rates in studies using telephone 
interviews may be due to the time-consuming 
method, in comparison to postal question-
naires. The overall response rates were higher in 
studies using case vignettes, suggesting that this 
approach is more acceptable than ‘exam style’ 
questions. Low response rates increase the risk 
of bias. Previous research has shown that in GP 
surveys, non-responders are more likely to be 
older, more experienced, solo practitioners, and 
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have fewer qualifications than responders.47 It is 
likely that responders to surveys about TIA are 
more interested and have a higher awareness of 
the topic, which implies that our results overesti-
mate GP knowledge and good practice.

A comprehensive search strategy including all 
languages and countries was applied. Papers 
from several countries were included, providing 
insight from different health systems. Addition-
ally, both qualitative and qualitative study design 
was considered in the search strategy, and a qual-
ity tool applicable to all study designs was used.

A limitation was that the search terms focused on 
diagnosis. Thus, some papers about management, 
which did not include diagnosis, may have been 
missed. Additionally, it was difficult to differenti-
ate between stroke and TIA in some studies that 
included both. However, both TIA and minor 
strokes have similar prognosis and management 
strategies, so it is reasonable to consider these 
together. Finally, some studies were old and 
predated current guidelines so may not reflect 
current levels of knowledge and practice. Perhaps 
future reviews should consider a shorter time 
interval in accordance with the rapid changes in 
knowledge and management of TIA.

Future research

This study has identified a need for further 
education and practical guidelines for GPs to 
improve knowledge and practice with respect to 

diagnosis, management and referral pathways. 
Although ABCD2 is often perceived as a tool to 
aid diagnosis, it was designed as a prognostic tool 
only. Its diagnostic utility has been studied and 
found inadequate to guide referral decisions.32 
Recent guidance in the UK now excludes risk 
stratification using this tool (updated in 2017).12 
Further work is needed to explore the potential 
utility of electronic decision support systems, 
building on initial work undertaken in New Zea-
land. This should include larger sample sizes and 
explore utility in other health systems.

A limitation of several studies that observed 
practice is potential selection bias. Therefore, 
there is a need to examine larger and more 
representative samples from primary care, which 
are now possible using routine GP databases.

There remains significant potential for the 
development of diagnostic tools for primary 
care, which should be derived and validated in 
primary care. A first step could be further work 
to assess the performance of the Dawson score 
using data collected in primary care. Since the 
completion of this systematic review, the diagno-
sis of TIA (DOT) score has been developed.48 The 
relative merits and clinical utility of both scores 
deserves further prospective study using primary 
care data.
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