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ABSTRACT
Background and purpose Revascularisation
treatment with thrombolysis must be initiated within
4.5 h following ischaemic stroke symptom onset. Despite
its proven benefits, thrombolysis therapy is underused,
with patient delay in presenting to hospital with
symptoms identified as the leading barrier. This study
aimed to examine help-seeking behaviour at stroke
onset, in order to understand delays in accessing acute
medical care for stroke symptoms.
Methods 149 consecutive patients hospitalised with
ischaemic stroke were interviewed at 72 h poststroke
with the Stroke Awareness Questionnaire and the
Response to Symptoms Questionnaire.
Results Sixty per cent of stroke cases presented to the
ED within 3.5 h of stroke onset. Knowledge of stroke
symptoms and risk factors was poor, with 40% unable
to correctly define a stroke. Bystander recognition of
symptoms (p=0.03) and bystander initiation of
Emergency Medical Services was associated with ED
presentation within 3.5 h (p=0.03).
Conclusions This study provides insights into patient
response when a stroke occurs, with the presence and
action of others highlighted as critical in fast response to
stroke symptoms. Knowledge of stroke warning signs
and risk factors was low among stroke survivors.
Findings highlight the complexity of changing help-
seeking behaviour during stroke onset, and provide
directions for public education efforts to reduce
prehospital delay.

INTRODUCTION
Delayed hospital arrival has been identified as the
most significant prehospital barrier to thrombolysis
within 4.5 h for acute ischaemic stroke.1 Given the
time-limiting nature of thrombolysis treatment,2

onset-to-door (OTD) time is a critical concept in
acute stroke treatment that may be examined to
identify where patient delays in accessing suitable
treatment may occur. Public educational campaigns
for stroke awareness aim to increase stroke victim
and bystander recognition of stroke symptoms and
promote the need for emergency response, with
the ultimate goal of improved patient response
times, faster transportation to hospital and
improved access to thrombolysis. To date, cam-
paigns of this type have demonstrated efficacy for
improving population stroke knowledge,3 however
the association between stroke knowledge and
improved OTD time is poor,4 5 with evidence from
a systematic review6 and time-series studies7 8

reporting that the impact of mass media campaigns

on help-seeking behaviour during stroke onset is
limited.
Guidelines suggest that social, cognitive and

emotional factors must be included in comprehen-
sive analysis of delayed help-seeking behaviour in
acute stroke,9 however studies to date have largely
focused on demographic and clinical predictors,
with no common consensus on which factors con-
tribute to prehospital delay.10–12 Given the growing
number of public awareness campaigns for stroke,
the challenge remains in identifying factors that
bring about impactful changes to behaviour when
symptoms occur.13 The aim of this study was to
examine knowledge of stroke warning signs and
risk factors and help-seeking behaviour when
stroke symptoms occurred in a cohort of stroke sur-
vivors. A secondary aim of this study was to
examine the association between patient character-
istics, stroke awareness and OTD time when stroke
symptoms occurred.

METHODS
Study design
A cross-sectional design was employed to examine
help-seeking behaviour when stroke symptoms
occurred within a consecutive sample of patients
hospitalised with acute stroke recruited from two

Key messages

What is already known on this subject?
Thrombolysis therapy is underused in ischaemic
stroke with patient delay in presenting to hospital
identified as the leading barrier to thrombolysis
administration. Little is known about the role of
social, cognitive and emotional factors in
help-seeking behaviour when stroke symptoms
occur.

What might this study add?
Interviews with 149 patients with stroke at two
hospitals in Dublin found that stroke knowledge
was poor and the need for urgent action at the
onset of symptoms was not appreciated. Those
who developed symptoms with a bystander
present were more likely to arrive at the hospital
within the appropriate treatment window. Based
on our findings, we suggest that the focus of
future stroke education is to further improve the
public stroke knowledge and recognition through
improved stroke education strategies.
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large teaching hospitals in North Dublin. The hospital sites have
been described in detail in a previous study.8 In brief, hospital A
serves a catchment area of approximately 290 000, provides a
routine 24/7 thrombolysis service and has an acute stroke unit.
It is the National Referral Centre for Neurology and
Neurosurgery. Hospital B serves a population of approximately
331 000, and provides an 08:00–17:00 thrombolysis service,
with out-of-hours potential thrombolysis cases transferred (or
rerouted if via Emergency Medical Services (EMS)) to another
hospital in North Dublin with a 24/7 thrombolysis service. It
also has an acute stroke unit. The standard protocol for thromb-
olysis administration in both hospital sites required initiation of
intravenous thrombolysis administration not later than 4.5 h
after first symptom onset. Ethical approval was granted from the
research ethics committees of the participating hospitals. The
FAST (Face, Arm, Speech, Time) media message is an inter-
nationally used public stroke education message, and since May
2010 has been in national circulation in Ireland, both as an
initial intense television and radio mass media campaign (2010–
2011) and subsequently in other formats, such as print media,
during the study period.14

Data were collected as part of a larger prospective study, the
Action on Secondary Prevention Interventions and
Rehabilitation in Stroke (ASPIRE-S) Study,15 16 which assessed
patients with stroke and their carers at 6 months poststroke. The
aim of the ASPIRE-S study was to profile secondary preventive
strategies and delivery of rehabilitative need after an ischaemic
stroke. Study recruitment took place from 1 October 2011 to
31 September 2012 due to the research funding, and
this recruitment period determined the sample size, rather than
statistical considerations.

Recruitment procedure and exclusion criteria
The case ascertainment procedure involved daily contact with a
senior member of the medical team on call with responsibility
for stroke. Potential cases were identified through consultation
with the team following confirmation of stroke on CT or MRI
brain imaging. All demographic and clinical information was
extracted from the participant’s hospital chart during the
recruitment process. All hospitalised stroke cases where stroke
occurred outside of the hospital were eligible for study inclu-
sion. Patients were excluded from recruitment to the study if
they met the following exclusion criteria: stroke diagnosed as
subarachnoid haemorrhage; intracerebral haemorrhage or sub-
dural and extradural haematoma; inhospital onset of stroke
symptoms; transient ischaemic attack (TIA), inability to com-
plete study interview.

Measures
Prestroke functional dependency was assessed retrospectively
and at 72 h, using the Modified Rankin Scale (mRS),17 a com-
monly used measure of global disability used as a functional
outcome measure in stroke populations.18 Scores can range
from 0 (no symptoms) to 6 (deceased). All participants com-
pleted a semistructured interview which included the following
measures.

Stroke Awareness Questionnaire
The Stroke Awareness Questionnaire19 was employed to assess
knowledge of stroke symptoms and risk factors for stroke. The
development of this tool has been previously described.19 When
used previously with the general population, adequate stroke
knowledge was defined as naming ≥2 stroke symptoms.

Response to Symptoms Questionnaire
Patients hospitalised with stroke completed the Response to
Symptoms Questionnaire (RSQ), which is an instrument
designed to obtain information about patient delay during
symptom onset. The RSQ was originally developed for the
study of patient delay in myocardial infarction,20 thus the
wording of the instrument was modified for use in ischaemic
stroke. The RSQ explores six domains: (1) context of symptom
involvement, (2) antecedents of symptoms, (3) emotional
response to symptoms, (4) behavioural response to symptoms,
(5) cognitive response to symptoms and (6) response of others
to symptoms. Content validity for the instrument has been pre-
viously reported as adequate.21 22 Additional questions were
added to examine participant knowledge of the FAST campaign
and if they remembered the FAST campaign when stroke symp-
toms occurred. After an initial pilot of the extended version no
further changes to the RSQ were made. Intermittent television,
print and social media advertising of the FAST message was in
operation at the time of study recruitment. Items with a low
response rate (<5%) were not reported in this analysis.

Statistical analysis
Descriptive statistics and non-parametric comparisons using
χ2 test and Fisher’s exact test for categorical variables and
Kruskal–Wallis test for continuous variables were used to
examine the association between patient characteristics and OTD
time. Recommendations state that a maximum of 60 min should
be given for time from hospital arrival to initiation of thromboly-
sis treatment, with this hour incorporating inhospital diagnostic
tasks for thrombolysis eligibility assessment, including stroke
physician assessment and CT imaging.23 An OTD time of ≤3.5 h
allows appropriate inhospital processing for timely thrombolysis
administration thus the time cut-off of >3.5 h was chosen as the
definition of prehospital delay for the purposes of this analysis.

RESULTS
Sample characteristics
During the study period, 396 cases from the participating hos-
pital sites were referred as potential study participants. Of these,
188 participants were consecutively recruited to the study as
meeting the study inclusion criteria (figure 1). Approximately
52% of all referred cases were ineligible for study inclusion,
with the most common reasons for non-inclusion recorded as:
patient diagnosed as TIA following MRI (17.9%); too medically
unwell (16%). Of the 188 cases recruited to the study, 149
(79%) completed an interview using the modified RSQ.
Demographic characteristics are outlined in table 1. Overall,
mean age was 69.3 years (±13.05), with males representing
60% of the sample. Median OTD time for the sample was
123 min (IQR 67–472). mRS scores were categorised into ≤3 or
>3 in order to categorise stroke cases into mild versus moderate
to severe stroke. Based on this classification, mRS scores at 72 h
indicated that 42.5% of the sample were classified as having a
moderate to severe stroke.

Delay to ED presentation
OTD time was recorded in minutes at point of data collection
and truncated at 24 h (1440 min) as onset times after this
cut-off point were found to be poorly reported and difficult to
quantify. OTD time data were reported for 69.7% (N=131).
Wake-up stroke accounted for 8.5% (N=16) of the sample, and
a further 8% (N=15) had an unknown time of onset. OTD
times for 13.8% (N=26) exceeded 24 h. Of the sample with a
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recorded OTD time, 60.3% (N=79) arrived at the ED within
3.5 h. Table 1 outlines the baseline demographic and clinical
details for the sample by OTD time.

Knowledge of stroke warning signs and risk factors
Table 2 outlines participant’s knowledge of stroke warning signs
and risk factors after experiencing an ischaemic stroke.
Knowledge of what constitutes a stroke was poor, with 40% of

the sample unable to correctly define a stroke. Of the sample,
only 19% could correctly identify a TIA as a small or mini
stroke. There was no statistical difference in OTD time between
those who could correctly define a stroke and those unable to
define a stroke (60% vs 40%, p=0.51).

Stroke knowledge was identified as suboptimal among the
sample, with 35% unable to name any stroke warning signs.
The most commonly identified warning sign was speech

Figure 1 Flow chart of recruitment.
TIA, transient ischaemic attack.

Table 1 Demographic and clinical characteristics of the sample during hospital admission with ischaemic stroke by OTD time

Variable
Overall sample
N=149

OTD time ≤3.5 h (N=79)
N (%)

OTD time >3.5 h (N=52)
N (%) p Value

Age Mean 69.3 (SD±13.05) Mean 68.6 (SD±11.6) Mean 71.1 (SD±13.5) 0.17
Gender (male) 88 (59) 50 (63.3) 29 (36.7) 0.39
Distance from hospital (km) Mean 12.6 (SD±15.8) Mean 10.2 (SD±12.9) Mean 12.2 (SD±16.7) 0.98
Consent 0.27
Self-consent 136 (91.2) 72 (91) 50 (96)
Proxy-consent 13 (9) 7 (9) 2 (4)

Marital status 0.59
Married 97 (65.1) 55 (70) 31 (60)

Single 13 (9) 6 (8) 6 (12)
Other 39 (26.2) 18 (23) 15 (29)

Living arrangements 0.73
Alone 36 (24.2) 16 (20) 13 (25)
With others 113 (75.8) 63 (80) 39 (75)

Admitted from 0.14
Home 119 (80) 63 (80) 46 (88)
History of previous stroke/TIA 32 (21.5) 17 (22) 12 (23) 0.83
Length of stay (days) Mean 36.8 (SD±16.5) Mean 33.2 (SD±49.5) Mean 34.2 (SD±44.9) 0.28
Received thrombolysis treatment with tissue-plasminogen activator 16 (10.7) 19 (24) 1 (2) 0.00*
Was admitted to stroke unit 99 (66.4) 55 (70) 33 (63) 0.65
mRS at 72 h poststroke 2.18 (±1.51) Mean 2.05 (SD±1.61) Mean 2.04 (SD±1.41) 0.92
OTD time in minutes (N=131) Median 123 (IQR 67–472) Median 72 (IQR 60–107) Median 614 (IQR 329–918) <0.001

* = p<0.05.
IQR; Inter quartile range; mRS, Modified Rankin Scale; OTD; onset-to-door; TIA, transient ischaemic attack.
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disturbance (32.6%). Using the standard cut-off for stroke
knowledge (ability to ≥2 warning signs16), 36.7% (N=51) had
adequate stroke knowledge for stroke warning signs. There was
no statistical difference in OTD time between those who could

name ≥2 stroke symptoms and those who named <2 stroke
symptoms (32% vs 33%, p=0.88). Interestingly, 48% were
unable to name any stroke risk factors, with smoking the most
commonly identified risk factor (29%). Using the standard

Table 2 Stroke knowledge at time of stroke onset

Overall sample
(N=149) % (95% CI)

OTD time
≤3.5 h (N=79)
N % (95% CI)

OTD time
>3.5 h (N=52)
N % (95% CI) p Value

Missing data
N (%)

Stroke definition 9 (6)
Blood clot to the brain 53 37 (29 to 45) 28 35 (25 to 47) 15 29 (17 to 43) 0.51
Brain haemorrhage 2 1.4 (0 to 6) 0 0 (0 to 0) 2 4 (0 to 13)
A condition affecting the brain 25 17.5 (12 to 25) 7 9 (4 to 17) 13 25 (14 to 39)
Circulation problem in the brain 5 3.5 (1 to 8) 2 3 (0 to 8) 1 2 (0 to 13)
Do not know 55 39.9 (31 to 47) 16 20 (12 to 31) 25 48 (34 to 62)

Symptoms identified 8 (5)
Unilateral weakness 51 36.1 (29 to 45) 30 38 (27 to 50) 15 29 (17 to 43) 0.32

Speech disturbance 46 32.6 (25 to 41) 24 30 (21 to 42) 12 29 (17 to 43) 0.4
Facial droop 39 27.6 (21 to 36) 22 28 (18 to 39) 10 20 (10 to 33) 0.29
Dizziness 8 5.7 (3 to 11) 2 3 (0 to 8) 3 6 (1 to 16) 0.32
Named FAST campaign 13 9.2 (5 to 15) 8 10 (0 to 19) 4 8 (2 to 19) 0.68
Visual problems 7 5 (2 to 10) 3 4 (0 to 11) 3 6 (1 to 16) 0.57
Confusion 6 4.3 (2 to 9) 2 3 (0 to 8) 3 6 (1 to 16) 0.32
Headache 6 4.3 (2 to 10) 2 3 (0 to 8) 2 4 (0 to 13) 0.64
Numbness 6 4.3 (2 to 9) 4 5 (1 to 12) 1 2 (0 to 13) 0.38

Risk factors identified 8 (5)
Smoking 41 29 (22 to 37) 19 24 (15 to 35) 11 21 (11 to 35) 0.77
Stress 29 20.6 (15 to 28) 12 15 (8 to 25) 10 20 (10 to 33) 0.48
Hypertension 23 16.3 (11 to 23) 9 11 (5 to 21) 8 15 (7 to 28) 0.45
Hypercholesterolaemia 21 14.9 (10 to 22) 13 16 (9 to 26) 4 8 (2 to 19) 0.16
Alcohol consumption 18 12.8 (8 to 19) 7 9 (4 to 17) 5 10 (3 to 21) 0.83
Lack of exercise 16 11.4 (7 to 18) 9 11 (5 to 21) 5 10 (3 to 21) 0.79
Overweight 15 10.6 (6 to 17) 6 8 (3 to 16) 5 10 (3 to 21) 0.64
Poor diet 9 6.3 (3 to 12) 7 9 (4 to 17) 1 2 (0 to 13) 0.11
Older age 4 2.8 (1 to 7) 2 3 (0 to 8) 1 2 (0 to 13) 0.84
Diabetes 3 2 (0 to 6) 2 3 (0 to 8) 0 0 (0 to 0) 0.26

Able to identify ≥2 stroke warning signs 36.7 (29 to 45) 25 32 (22 to 43) 17 33 (20 to 47) 0.88 8 (5)
Able to identify ≥2 stroke risk factors 40.4 (33 to 49) 29 37 (26 to 48) 16 31 (19 to 45) 0.55 8 (5)
Primary source of information about stroke 8 (5)
Television 30 21 (15 to 29) 16 20 (12 to 31) 10 20 (10 to 33) 0.56
Radio 1 0.7 (0 to 5) 0 0 (0 to 0) 1 2 (0 to 13)
Family 16 11.3 (7 to 18) 10 13 (6 to 22) 2 4 (0 to 13)
Friends 4 2.8 (1 to 7) 3 4 (0 to 11) 1 2 (0 to 13)
General knowledge 18 12.8 (8 to 19) 5 6 (2 to 14) 7 13 (6 to 26)
GP 9 6.3 (3 to 12) 4 5 (1 to 12) 3 6 (1 to 16)
Hospital doctor 8 5.7 (3 to 11) 5 6 (2 to 14) 2 4 (0 to 13)
Do not know anything about stroke 52 36.8 (29 to 45) 22 28 (18 to 39) 15 29 (17 to 43)

Perception of seriousness of symptoms 26 (17)
Extremely serious and life-threatening 12 8 (5 to 14) 9 11 (5 to 21) 2 4 (0 to 13) 0.007
Very serious 31 20.8 (15 to 28) 17 22 (13 to 32) 9 17 (8 to 30)
Moderately serious 33 22.2 (16 to 30) 21 27 (17 to 38) 6 12 (4 to 23)

Mildly serious 22 14.8 (10 to 21) 4 5 (1 to 12) 10 20 (10 to 33)
Not at all serious 25 16.8 (12 to 24) 8 10 (4 to 19) 11 21 (11 to 35)

Perception of stroke risk 19 (13)
Very high risk 27 18 (13 to 25) 11 14 (7 to 24) 7 13 (6 to 26) 0.44
High risk 1 0.7 (0 to 5) 1 1 (0 to 7) 0 0 (0 to 0)
Moderate risk 9 6 (3 to 11) 14 18 (10 to 28) 8 15 (7 to 28)
Mild risk 25 16.7 (12 to 24) 28 35 (25 to 47) 23 44 (30 to 59)
Not at risk 68 45.6 (38 to 54) 11 14 (7 to 24) 2 4 (0 to 13)

Participants could name more than one stroke symptoms or stroke risk factors.
FAST, Face, Arm, Speech, Time; GP, general practitioner; OTD, onset-to-door.
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cut-off (ability to name ≥2 risk factors16), 40.4% (N=57) had
adequate knowledge for stroke risk factors. There was no statis-
tical difference in OTD time between those who could name ≥2
stroke risk factors and those who named <2 stroke risk factors
(44% vs 38%, p=0.55).

Response to stroke symptoms
Eighty-eight per cent of patients reported that stroke onset
occurred at home, and 65% were in the presence of others when
they noticed the occurrence of symptoms (table 3). Only 15.3%
identified the problem as a stroke when symptoms first occurred.
Participants were also asked to rate their perceived stroke risk
prior to the stroke event itself, with almost half of the sample
(45.6%) stating that they did not think they were at risk at all
(table 3).

Table 3 outlines patient responses when stroke occurred. In
44% of the sample, it was another individual who first noticed
stroke symptoms, and a higher proportion of patients with
stroke presented to the ED within the thrombolysis window if
symptoms were first noticed by someone other than the patient
(51% vs 31%, p=0.03), and if the bystander called for an
ambulance (35% vs 17%, p=0.03). Interestingly, the emotional
reaction of the bystander was also important for faster response.
A higher proportion of patients presented to the ED within the
thrombolytic window if they reported that the bystander got
upset when symptoms occurred (19% vs 0%, p=0.008).
Twenty-three per cent reported that they decided to rest when
symptoms occurred. This behaviour was associated with delayed
ED arrival, with only 8% of those arriving <3.5 h resting when

symptoms occurred, as compared with 25% of those who
arrived outside of the thrombolytic window (p=0.006).

Participants were asked if they had seen or heard any adver-
tisements in relation to stroke prior to the event, of which 75%
of the sample could accurately describe the FAST campaign.
Participants were asked if the advert affected their response
when symptoms occurred, with approximately only one-third
(36.7%) reporting that the FAST advert influenced their
response. A significantly higher proportion of patients presented
to the ED within the thrombolytic window if they reported that
the FAST campaign affected their response when symptoms
occurred (32% vs 10%, p=0.002).

DISCUSSION
Accurate decision-making during stroke onset is critical to maxi-
mise good patient outcomes, and this descriptive cross-sectional
study sought to examine patient help-seeking behaviour during
stroke onset. Encouragingly, 60% of patients with stroke pre-
sented to the ED within the thrombolytic window, an increase
of 14% from a previously reported Irish study in 2013 in the
same location.8 Findings also suggest that bystander response
plays a key role in faster response when stroke occurs, with rec-
ognition, action and emotional response of the bystander all
associated with ED arrival within the thrombolysis window in
this analysis. Interestingly, the proportion displaying adequate
knowledge of stroke warning signs (37%) was slightly higher
than reported population estimates of 31%,17 however a signifi-
cant gap in adequate stroke knowledge still remains. The pro-
portion displaying adequate knowledge of stroke risk factors

Table 3 Help-seeking behaviour at time of stroke onset

RSQ item
Overall sample
(N=149) % (95% CI)

OTD time
≤3.5 h (N=79)
N % (95% CI)

OTD time
>3.5 h (N=52)
N % (95% CI)

p
Value

Missing data
N (%)

Context of symptom onset 0 (0)
Others were present 52 35 (29 to 43) 25 32 (22 to 43) 19 37 (24 to 51) 0.58
Others noticed symptoms first 66 44 (36 to 51) 40 51 (39 to 62) 16 31 (19 to 45) 0.03

First action upon noticing symptoms 25 (17)
Unable to respond due to symptoms 31 25 (18 to 33) 19 24 (15 to 35) 4 8 (2 to 19) 0.02
Told someone 44 35 (27 to 44) 23 29 (19 to 40) 12 29 (17 to 43) 0.34
Tried to rest 29 23 (17 to 32) 6 8 (3 to 16) 13 25 (14 to 39) 0.006
Ignored symptoms 15 12 (7 to 19) 4 5 (1 to 12) 3 6 (1 to 16) 0.9
Called an ambulance for myself 6 (3 to 11) 15 19 (11 to 29) 3 6 (1 to 16) 0.15
Phoned GP 15 12 (7 to 19) 6 8 (3 to 16) 6 12 (4 to 23) 0.48
Did not notice symptoms 30 23 (17 to 32) 16 20 (12 to 31) 7 13 (6 to 26) 0.29

Thoughts following onset 31 (21)
Thought symptoms would go away 51 43 (34 to 52) 14 18 (10 to 28) 20 38 (25 to 53) 0.007
Did not think symptoms were serious 38 32 (24 to 41) 11 14 (7 to 24) 16 31 (19 to 45) 0.02

How did other people respond? 23 (15)
Suggested I rest or take medicine 14 11 (7 to 18) 4 5 (1 to 12) 4 8 (2 to 19) 0.49
Suggested I get medical help 39 31 (23 to 40) 12 15 (8 to 25) 14 27 (16 to 41) 0.06
Called an ambulance 38 30 (23 to 39) 28 35 (25 to 47) 9 17 (8 to 30) 0.03
Drove me to the ED 13 10 (6 to 17) 6 8 (3 to 16) 5 10 (3 to 21) 0.63
They got upset 12 10 (5 to 16) 0 0 (0 to 0) 10 20 (10 to 33) 0.008

Recall of FAST campaign 19 (13)
Remembered advertisements (unprompted) 42 32 (25 to 41) 44 56 (44 to 67) 27 52 (38 to 66) 0.44

Able to describe FAST advertisements
(prompted)

70 75 (65 to 83) 36 46 (34 to 57) 20 38 (25 to 53) 0.51

Reported that FAST affected response to
symptoms

33 37 (27 to 47) 25 32 (22 to 43) 5 10 (3 to 21) 0.002

FAST, Face, Arm, Speech, Time; GP, general practitioner; OTD, onset-to-door; RSQ, Response to Symptoms Questionnaire.
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was disappointingly low (40%), lower than estimates of 71%
from the general population,19 indicating low knowledge for
primary prevention of an ischaemic stroke.

Mass media campaigns often seek to target high-risk groups.
However, it is suggested that, given the critical role of bystan-
ders and relatives during stroke onset, education strategies
should not be solely targeted at individuals at high risk of
stroke, but also at their social environment. Our findings, in
addition to previous research, highlight that the interaction with
others plays a key role in the decision-making process.24

Research provides evidence to further support this point, with
an Australian analysis of ambulance calls for stroke symptoms
highlighting that only 3% of patients called an ambulance for
themselves25 and the majority of patients relied on external con-
sultation with family or friends.25 26 The findings of the current
study support this assertion, as only 6% called an ambulance for
themselves. The finding that the action of others in calling an
ambulance was associated with quicker hospital arrival supports
national stroke education efforts to all age groups, not restric-
tion to those at risk of stroke.

To the authors’ knowledge, no study has retrospectively
examined self-reported recall of public educational campaigns
when stroke occurs. Previous qualitative work in the UK
reported that the majority of patients did not recall the FAST
message when stroke occurred.27 The proportion of the sample
who remembered FAST message in our Irish cohort was simi-
larly suboptimal, with just 37% reporting that it affected their
response, indicating that there are still additional health promo-
tion gains to be achieved. Encouragingly, remembering the
FAST message when stroke occurred was positively associated
with ED arrival within the thrombolytic window, suggesting
that public educational campaigns may influence help-seeking
behaviour during stroke response.

Study limitations
The sample size and cross-sectional design of this study pre-
cluded predictive analysis, due to considerations for modelling
sample size to avoid overfitting of the models and subsequent
production of biased estimates of effect size.28 A larger sample
size may be able to identify associations that this study was
underpowered to detect. Additionally, this study relied on data
that was collected from stroke survivors. Human memory can
often be distorted and inaccurate, with the occurrence of con-
firmatory bias. In addition, memory can be negatively affected
by stroke-related cognitive impairment.29 Although every effort
was taken to ensure that patient interviews occurred as close to
the stroke event as possible (approximately 72 h), in some cases
interviews were conducted a number of days following the
stroke event as patients were too unwell at 72 h. This delay may
have introduced a recall bias. It is suggested for future research
that the identified bystander is also a study participant in order
to confirm the sequence of events after stroke onset.

The thrombolysis rate in this sample was 11%, despite 60%
presenting within the potential thrombolytic window. As the
focus of this study was prehospital activity, no data were col-
lected regarding the phase from hospital arrival to treatment
(door to needle time (DTN) time), therefore it is not known
how many participants were excluded from thrombolysis based
on the presence of clinical contraindications. However, this data
is essential for improving acute stroke treatment, as it has been
estimated that up to a quarter of patients may be eligible for
thrombolysis if inhospital management systems reduced
delays.30 Ongoing clinical audit of ED presentations with stroke
and documentation of thrombolysis exclusion reasons are

suggested as part of routine stroke care in order to comprehen-
sively reduce time from stroke onset to acute treatment.

CONCLUSIONS
Recognition of a stroke is a vital part of the stroke ‘chain of sur-
vival’.19 Based on our findings, we suggest that the focus of
future stroke education is to further improve the public stroke
knowledge and recognition through improved stroke education
strategies. Multiple interventions at different levels (eg, popula-
tion, individual, systemic) may be the best strategy for initiating
and sustaining effective behaviour change among patients and
bystanders alike. The complexity of individual behaviour during
stroke onset cannot be underestimated, and the findings pre-
sented in this study provide a basis for further exploration of
the role of public educational campaigns and understanding of
this important issue in acute stroke response.
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