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Abstract

Introduction: Inability to identify stroke warning signs accurately is an important cause of delay in seeking medical
attention, leading to potential ineligibility for acute intervention. We report on post-campaign findings (wave 2) of
national surveys to estimate changes in population knowledge following a media-based Face, Arm, Speech, Time stroke
awareness campaign, comparing findings to those of a pre-campaign population survey (wave ).

Participants and methods: One thousand and ten randomly selected adults (18+) completed the Stroke Awareness
Questionnaire on knowledge of warning signs, risk factors and response to stroke at wave 2 and findings were compared
to wave | survey results. Logistic regression was used to examine the association between demographic characteristics
and self-reported risk factors with knowledge of stroke and emergency response.

Results: No significant differences existed in the ability of respondents to define stroke or to identify two or more stroke
risk factors between waves | and 2 surveys (71% and 70%, respectively). Respondents to the wave 2 survey were five times
more likely (odds ratio 4.9, p < .001) than those responding at wave | to know at least two warning signs of stroke (67% vs.
31%, respectively), specifically those targeted by the Face, Arm, Speech, Time campaign. While significant improvement in
intention to call an ambulance was noted (odds ratio 1.5, p <.001, 57% at wave 2 compared to 47% at wave 1), for almost
half of respondents (43%) this would not have been their first response to stroke. Less than 5% of respondents to both
surveys identified thrombolysis as an emergency treatment for stroke (3.9% at wave 2 compared to 1.8% at wave ).
Discussion: Although significant improvements were made in several areas of stroke knowledge and intended
response, awareness of acute stroke interventions was poor and intended behavioural response was suboptimal.
Conclusion: Findings from this study indicate need for targeted campaigns to improve population understanding of the
reasons underlying the importance of rapid emergency response to stroke.
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Introduction

Recent advances in acute interventions for ischaemic
stroke have proven highly effective in improving
survival and functional outcomes.'* The ability to rec-
ognise stroke and access emergency stroke care
decreases mortality and reduces disability after
stroke.! Patient delay in seeking medical attention is
a significant barrier to accessing acute interventions
such as thrombolysis and thrombectomy, with inability
to identify stroke warning signs contributing to patient
delays.> '° There is evidence that increasing population
awareness of the warning signs and appropriate
response to stroke reduces patient delay in seeking
emergency medical care.”>®!!-12

In 2009, a national population survey of adults
(184) was conducted in the Republic of Ireland to
establish baseline information on population knowl-
edge of stroke risk factors and warning signs, and to
identify factors contributing to delay in seeking medical
attention following a suspected stroke.'® Findings of
this survey indicated poor knowledge of stroke warning
signs and that less than half of respondents would
phone an ambulance should signs or symptoms of
stroke occur. Following this population awareness
survey, a national media campaign was conducted
(sponsored by the Irish Heart Foundation (IHF)).
This campaign used the ‘FAST’ (Face, Arm, Speech,
Time to telephone for ambulance) message and was
broadcast on radio, television and other advertising
media throughout 2010 and 2011. The FAST
campaign is designed as a short, easy to remember
mnemonic aimed at increasing population recognition
of common warning signs for stroke (facial paralysis,
loss of power in one arm, speech disturbance) and the
appropriate behavioural response (phone emergency
services immediately).'? The brevity of the message is
considered an advantage in population stroke educa-
tion and the FAST campaign has been used extensively
internationally.'* !

The FAST campaign was broadcast for the first time
in Ireland between May 2010 and June 2011, described
in detail by Mellon et al.'® The campaign was broad-
cast through national radio and television, and regional
radio, advertising funded by the IHF using a version of
the advertisement purchased from the UK, adapted
solely by using a voiceover with a local Irish accent.
Three major waves of the media campaign were broad-
cast during this period with continuous television
advertising during the day and in the evening for
three-week periods in May 2010, August 2010 and
January 2011. The study period incorporated the
three intensive periods of television broadcasting of
the advertisement, with post-campaign (wave 2) data
collection commencing the day after the final television

broadcast, on 1 February 2011. Data collection was
completed over a seven-day period. The campaign
was high volume with an average 73.4 gross rating
points (GRPs) for the study period. The GRP is a
measurement of the size of the audience exposed to a
particular media message expressed as a percentage,
with higher GRP indicating greater population expo-
sure. No other forms of advertising of the FAST mes-
sage were used during this media campaign, to enable
evaluation of the impact of the media message alone.

The aim of this second population survey was to
establish if improvements in population knowledge of
stroke warning signs and emergency response occurred
following the intensive phase of the roll-out of the
FAST media campaign in Ireland.

Methods

The methods used for this second survey were identical
to those used in the initial survey,'® as follows:

Sample

Respondents were interviewed in one wave of data col-
lection, commencing the day after completion of the
intensive phase of the campaign in 2011. The sample
comprised 1010 randomly selected adults aged 18+.
This sample size had an associated standard error of
+3% at a 95% confidence interval (CI). Participants
were selected using quota sampling (weighted for age,
gender, social class and geographical region) based on
the most recent Irish Census at commencement of the
survey (2006). Analysis of the data used weighting from
the Irish census conducted in the year of the survey
(2011). Minimal exclusion criteria were applied,
namely being under the age of 18 years and not being
able to speak English. Participants were excluded also
once the quota to which they belonged had been filled.

Measure

The measure used was the Stroke Awareness
Questionnaire (SAQ), described and reproduced in
the publication of the first population survey.'” The
SAQ contains questions assessing awareness of the
cause of stroke, stroke risk factors, stroke warning
signs, appropriate behavioural response to stroke
symptoms and understanding of acute interventions
for stroke. While the target of the FAST campaign is
assessed by the questions relating to awareness of
stroke warning signs and the appropriate behavioural
response, other areas of the questionnaire provide
information on gaps in population awareness of
stroke, enabling development of further initiatives for
population education on stroke. These questions also
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acted as ‘control’ questions, and facilitated evaluation
of the sensitivity and specificity of the FAST message.

Procedure

Details of the phone interview methodology are pro-
vided in Hickey et al.'"” Using random digit dialling,
members of the public were contacted by telephone
and asked to take part in a survey being conducted
by a market research company (Red C) on behalf of
the IHF. The sample had the potential to represent
98% of the Irish population as random digit dialling
selects landline, ex-directory and mobile telephone
numbers to reduce exclusion of population
subgroups, such as those without landlines. Quota
sampling aimed to achieve a representative sample of
the population and standard call-back procedures were
employed.

All interviewers were experienced market research-
ers who had been trained in administering the SAQ.'°
Questions were asked in the same order of all partic-
ipants, with no prompts and interviews were monitored
for consistency for the duration of the survey. Random
call-back procedures were in place to validate question-
naire responses and to answer any queries from the
public.

Ethics approval

Approval for this survey was granted by the Research
Ethics Committee of the Royal College of Surgeons in
Ireland (REC456). Participants were asked initially if
they or a loved one had experienced a stroke recently,
in which case they were given the opportunity to end
the interview. If participants became concerned that
they were at risk of having a stroke, they were advised
to contact either the IHF (telephone number provided)
or their General Practitioner (GP).

Data analysis

Post-campaign (wave 2) data were combined with the
pre-campaign (wave 1) data set to allow comparisons
to be made. Logistic regression analysis was used to
compare responses across waves. Data was analysed
using Stata/SE Release Version 11 and weighted
based on age, in order to account for the under-
sampling of young males aged 18-24. A number of
variables were recoded as dichotomous variables to
enable logistic regression analyses to be conducted,
specifically:

(i) knowledge — defined as being able to state correct-
ly, unprompted, two or more risk factors or warn-
ing signs for stroke versus those who could not;

(i1) intended response to stroke — those who stated
they would call an ambulance constituted the cor-
rect response group, remaining participants classi-
fied as ‘other’;

(ii1) age was collapsed into two groups consisting of
those aged 18-64 years and those aged >65 years.

Uncued descriptions of stroke were classified in a
sequential process. Participants were assigned to the
first category for which they qualified:

1. Understanding: a correct description of what consti-
tutes stroke, e.g., a circulation problem in the brain,
a blood clot in the brain.

2. Recognition: a symptomatic description that con-
tained observable features of a stroke, such as weak-
ness or paralysis on one side of the body, without
knowing the cause.

3. Partial: Not meeting the criteria above, but giving a
partially correct definition or description, e.g., blood
clot in the arteries (location unspecified), difficulty
walking.

4. Wrong: not meeting the criteria above, and incor-
rect, e.g., a heart attack, stress.

5. Don’t know: could not provide any description of a
stroke.

Data were compared to wave 1 survey data from
2009'" to estimate changes in population knowledge
of stroke after the FAST campaign. Logistic regression
was used to identify demographic and self-reported risk
factors independently associated with knowledge of
warning signs, risk factors and response to stroke.
Analyses were also carried out to identify whether
knowing two or more risk factors or warning signs
for stroke was associated with a person’s intended
response to stroke. Sociodemographic factors including
gender, age and urban/rural location were adjusted for
in these analyses. Sampling weights were applied in the
analysis to adjust the sample demographic to match
that of the population, using most recent census
data (2011)."

Results

To achieve the target sample of 1000 participants, a
total of 7074 phonecalls were made. Just under three-
quarters of the numbers were valid (5079/7074, 71.8%):
73% (3700/5079) were excluded because they were
either business numbers, were not answered after
three separate attempts at different times or were
answered by an answering machine; 3.4% (175/5079)
were faxes or modems; 22.0% (1117/5079) were non-
existent numbers and 0.6% (33/5079) had language
barriers preventing participation in the interview.
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Table 1. Classification of unprompted descriptions of stroke
between waves.

Wave  Wave

Level of knowledge | 2 Sig*

Reference category
Don’t know I I
Understanding 32 29 RRR =0.87, p=0.393
Recognition 26 36 RRR =1.33, p=0.074
Partial 15 13 RRR 0.75, p=0.123
Wrong 17 10 RRR 0.63, p=0.014

RRR: relative risk ratio.
“Multinomial logistic regression.

Of the eligible households reached (n=1995), 28.9%
(577/1995) declined to take part; 19.1% (382/1995) of
calls resulted in ‘soft refusals’ (e.g. ‘ring back tomor-
row’ on each of three attempted calls). One percent
(21/1995) of interviews were stopped midway by
either the interviewer or the participant. The response
rate for the survey, therefore, was 50.6% (1010/1995).

Sample profile

The nationally representative sample of 1010 consisted
of 479 men (48%) and 531 women (52%); more than
half of the sample (61%) was married and a quarter
(26%) was single. Reflecting the general population,
the 25-34 age group contained most participants (24%).

Knowledge of stroke

Unprompted descriptions given by respondents of what
constitutes a stroke are summarised in Table 1. Stroke
descriptions were compared between survey waves
using multinomial logistic regression, using the ‘don’t
know’ category (which had an 11% prevalence at both
time points) as reference category. The comparison was
weighted for sample demographics.

Compared with time 1, respondents at time 2 were
significantly less likely to provide a wrong description
rather than saying they didn’t know (relative risk ratio
(RRR)=0.63, 95% p=0.014). There were no signifi-
cant changes in the relative proportions giving explan-
ations that involved understanding what constitutes
stroke (RRR =0.87, p=0.393); recognition of stroke
symptoms (RRR =1.33, p=0.074) or a partial descrip-
tion (RRR 0.75, p=0.123).

When asked to provide a definition for Transient
Ischaemic Attack (TTA), the majority of participants
(83.2%) stated they did not know. Only 11.4% could
give a correct definition while 5.4% provided incorrect
answers. There were no significant differences in the
ability to define TIA between wave 1 and wave 2.

Table 2. Knowledge of stroke risk factors by survey wave.

Wave  Wave
Risk factor | 2 Sig*
Smoking 55 50 OR 0.84, p =0.062
Overweight 41 33 OR 0.73, p=0.001
Lack of exercise 32 30 OR 0.92, p=0412
High blood pressure 27 31 OR 1.2, p<0.05
High cholesterol 20 23 OR I.1, p=0.199
Hereditary 16 13 OR 0.77, p =0.052
Poor Diet 19 28 OR 1.6, p <0.001
Increasing age 7 8 OR 1.2, p=0.306
Unable to identify 8 10 OR 1.2, p=0.221

OR: odds ratio.
*Logistic regression.

Knowledge of stroke risk factors

Knowledge of stroke risk factors was defined as being
able to correctly identify correctly two or more risk
factors, as classified by the National Institute of
Neurological Disorders and Stroke (NINDS).'® in
response to an unprompted question. The mean
number of risk factors correctly identified was 2.2,
almost identical to the previous survey.'’ The majority
of participants (70%) could correctly name two or
more risk factors, similar to wave 1 (71%), with no
significant  difference between waves (p=0.968,
Poisson regression). The pattern of identification of
stroke risk factors shifted between waves (Table 2),
with more people in wave 2 citing poor diet (28% vs.
19% in wave 1, p < 0.001), and blood pressure (31% vs.
27%, p<0.05) and fewer people citing overweight
(33% vs. 41%, p=0.001). Roughly similar proportions
in both waves stated they were unable to identify any
risk factors for stroke (14% in wave 2 compared to
12% in wave 1). In terms of respondents’ personal
risk factors for stroke, there was no significant differ-
ence in risk factor prevalence between survey waves.

Knowledge of stroke warning signs

Knowledge of the warning signs for stroke was assessed
using an open-ended question with no prompts and
knowledge was defined as being able to identify cor-
rectly two or more signs, as classified by NINDS.'8
Over two-thirds (67%) of respondents were able to cor-
rectly identify two or more warning signs, doubling
wave | figures (31%). Wave 2 respondents were five
times more likely (odds ratio [OR] 4.9, p<0.001) to
know at least two warning signs of stroke than wave
1 respondents. The proportion that did not know any
warning signs of stroke likewise fell from 23% in wave
1 to 5% in wave 2 (OR 0.26, p <0.001).
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Table 3. Knowledge of stroke warning signs by survey wave. Table 4. First response to suspected stroke.
Wave Wave Wave  Wave

Warning sign | 2 Sig* Response I 2 Sig*
Facial weakness, fallen face 13 55 OR 8.3, p<0.001 Call ambulance 47.1 57.2 OR 1.5, p<0.001
Slurred speech 21 52 OR 4.1, p<0.001 Get other medical help  24.2 14.6 OR 0.53, p < 0.001
Lack of use of limbs | 5 OR 5.2, p<0.001 No effective action 224 234 OR I.I, p=0.626
Face, arm, speech, 14 32 OR 2.9, p<0.001 (e.g. wait)

time (FAST) Don’t know 6.3 49 OR 0.77, p=0.218
Dizziness 17 5 OR 0.27, p < 0.001 i
Weakness on one side 15 22 OR 1.6, p <0.001 PR: _oqu ratio.
Severe headache 14 8 OR 051, p<0.001 Logistic regression.
Numbness on one side 13 15 OR 1.2, p=0.286 )
Visual problems 8 5 OR 0.67, p < 0.05 47.1% in wave 1; Table 4). Almost three-quarters of
Difficulty understanding 8 7 OR 0.92, p=0.658 the sample in wave 2 (72%) stated they would seek
Loss of movement I 2 OR 1.8, p=0.119  medical assistance, either by phoning an ambulance
Disorientation <l <l OR 1.8, p=0237  (57.2%), or by getting other medical help, such as con-
Lack of coordination <l <l ORI13,p=06I3  tacting their GP (11.6%), or driving or being driven to

Unable to identify 23% 4% OR 0.15, p < 0.001

OR: odds ratio.
*Logistic regression.

The most frequently listed warning signs of stroke
were facial weakness or fallen face (55% in wave 2
against 13% in wave 1), slurred speech (52% against
21%), face/arm/speech/time (FAST) (32% vs. 14%),
weakness on one side of the body (22% vs. 15%) and
numbness on one side (15% vs. 13%) (Table 3). Only a
minority of participants stated that problems with
vision (5% vs. 8%), severe headache (8% vs. 14%)
and difficulty understanding/sudden confusion (7% vs
8% were stroke warning signs. Incorrect warning signs
were rarely identified in wave 2, but included chest
pains (4%, down from 11% in wave 1) and shortness
of breath (4% down from 8%).

Knowledge of stroke campaigns (FAST)

Respondents were asked if they had seen or heard any
advertisements recently about what to do in the event
of a stroke. Almost 9 out of 10 respondents (87%) had
heard a radio or TV stroke advertisement, with 7 out of
10 (71%) reporting seeing a television advertisement.
Of those who had seen or heard the stroke campaign,
over one-third (38%) had seen and could describe the
detail of the FAST advertisement and a further 15%
recalled seeing an advertisement depicting a man/
woman with fire burning on their forehead.

Response to stroke

When asked how they would respond if they thought
that they were having a stroke or were witnessing some-
one having a stroke, respondents in wave 2 were sig-
nificantly more likely (OR 1.5, p<.001) to state that
they would call an ambulance (57.2% compared to

the hospital (3%). Very few participants (2.2%) said
they would do nothing or try to ignore it. However, 1
in 20 (4.9%) did not know what they would do.

Awareness of availability of emergency intervention
for stroke

Knowledge of acute interventions for stroke was exam-
ined by asking respondents if they thought it was pos-
sible to reduce the extent and effects of stroke by using
certain forms of treatment within a few hours of a
stroke. The majority of participants (91%) were
aware of emergency treatments for stroke. The remain-
der stated that it was not possible to reduce the extent
or effects of stroke (3%) or they did not know if treat-
ments existed (6%). Despite the majority being aware
of treatments for acute stroke, almost three-quarters
were unable to name any specific emergency interven-
tions. Overall, while respondents in wave 2 were more
likely to state that there were emergency treatments for
stroke than wave 1| respondents (OR 1.5, p<0.01),
respondents in waves 1 and 2 were equally likely to
state they could not name, or did not know of any
specific emergency interventions. Respondents in
wave 2 were twice as likely (OR 2.2, p=0.01) to iden-
tify thrombolysis (unprompted) as a possible emergen-
cy treatment than in wave 1, although only a small
percentage at each wave provided this response (3.9%
at wave 2 compared to 1.8% at wave 1).

Factors associated with knowledge of risk factors
for stroke

Investigation of the factors associated with correctly
identifying two or more risk factors for stroke indicat-
ed that better knowledge of risk factors was significant-
ly associated with gender and age. Men were 28% less
likely to know two or more risk factors for stroke than
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women (OR =0.72, p=0.035). Age showed an increase
in knowledge up to age 65 (OR 1.2 for each decade
increase in age, p =0.16) but respondents over the age
of 65 were 42% less likely to know of two or more
stroke risk factors than respondents under 65 years
(OR=0.58, p=0.012).

Participants who themselves had a risk factor were
significantly more likely to identify it as a risk factor for
stroke. Specifically, those with high blood pressure (OR
1.9, p <0.001), high cholesterol (OR 1.8, p <0.001) and
smokers (OR 2.2, p <0.001) were approximately twice
as likely to identify it as a risk for stroke as those who
did not themselves have the risk factor in question.

Factors associated with knowledge of warning signs
for stroke

When factors associated with the ability to identify two
or more warning signs for stroke were investigated, in
contrast to wave 1 findings, no differences were found
based on respondents’ age (over/under 65) and marital
status. There was no difference also based on rural/
urban domicile. However, similar to wave 1 findings,
men were less likely than women to correctly identify
two or more warning signs for stroke (OR =0.70,
p <0.05). Respondents who themselves had a personal
risk factor for stroke (e.g. high blood pressure or high
cholesterol) were no more likely than those without a
personal risk factor to be able to identify correctly two
or more warning signs for stroke. Likewise, those who
had a history of previous stroke, myocardial infarction
(MI) or angina were no more likely to be able to iden-
tify two or more warning signs.

Factors associated with intended response to stroke

Participants under 65 years were more than twice as
likely to state that they would call an ambulance in
the case of stroke (OR 0.43, p <0.001). Investigation
of the association between rural/urban domicile, mari-
tal status and sex on a person’s intended response indi-
cated no significant relationships. Participants that
could correctly list two or more warning signs of
stroke were significantly more likely than those with
poorer knowledge to state that they would call an
ambulance if having or witnessing a stroke (OR 1.6,
p=0.001). Similarly, if a respondent knew of two or
more risk factors they were more likely to call an
ambulance (OR 1.4, p=0.022). Respondents who
recalled advertising about stroke on TV or radio were
also more likely to call an ambulance (OR 1.4,
p=0.015). Again, participants with existing vascular
disease (MI, stroke, angina) were no more likely to
call an ambulance than those without.

Discussion

This study is a follow-up to the first national survey in
Ireland of general population awareness of stroke and
followed the introduction of the FAST campaign. The
results show an important increase in the ability of the
public to correctly recognise stroke warning signs, par-
ticularly those that are the focus of the FAST cam-
paign, and a corresponding decrease in those who
had partial or incorrect ideas about stroke, such as
chest pain or palpitations. The campaign had success
also in cueing recognition to action, with a significant
association between both ability to name stroke warn-
ing signs and recall of media advertising, and intention
to call an ambulance.

Knowledge of risk factors for stroke was high, and
rates did not differ between survey waves.'? Risk factor
knowledge in this survey was higher than that reported
in other studies,'®?* with almost three-quarters of the
sample correctly listing two or more risk factors.
The most frequently listed risk factors were smoking,
overweight and lack of exercise. It is likely that many
participants simply identified generic risk factors for
health conditions, reflecting media focus on obesity
and smoking relating to Irish health policy.>** When
risk factors specifically related to increased risk for
stroke were examined, levels of public knowledge
were much lower. For example, although population
prevalence of blood pressure is relatively high,>
respondents had low levels of awareness of blood pres-
sure as a risk factor for stroke.

Knowledge of stroke warning signs and appropriate
response increased significantly pre- to post-
implementation of the FAST campaign. The ability
to name two or more stroke warning signs almost dou-
bled, a significant improvement from wave 1 and a
somewhat greater improvement than has been reported
in other studies.'”?' The most frequently reported
warning signs were those of the campaign, namely,
facial weakness, slurred speech, FAST symptoms and
weakness on one side of the body. Of the warning signs
targeted in the FAST advertisement, wave 2 respond-
ents were eight times more likely to identify facial
weakness, five times more likely to identify lack of
use of limbs, four times more likely to identify slurred
speech and approximately three times as likely to iden-
tify the FAST set of warning signs than in wave 1.
Retention of the message in relation to facial changes,
in particular, has been reported previously.>® There
were, however, a number of respondents also identify-
ing incorrect warning signs such as shortness of breath
and chest pain, indicating ongoing confusion between
the warning signs for stroke and those for heart attack.

Knowledge of warning signs for stroke has consis-
tently been shown to be influenced by factors such as
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gender, socioeconomic status and age.'*** Such demo-
graphic differences were evident in the wave 1 survey
(age, gender and marital status)'® but age and marital
status were no longer significant in distinguishing
knowledge levels at wave 2. Gender continued to be
significant in wave 2, women continuing to have
higher levels of knowledge of stroke warning signs
than men. Importantly, increasing age — itself a risk
factor for stroke — is associated with significantly
lower knowledge of stroke warning signs and intention
to call emergency services in those aged over 65.

In terms of immediate response to stroke, following
exposure to the FAST campaign respondents were sig-
nificantly more likely to intend to phone for an ambu-
lance if symptoms occurred. However, while a
statistically significant increase, only just over half of
respondents indicated they would call emergency med-
ical services, a substantial number indicating they
would seek medical help using non-emergency means,
including contacting a GP and, in a small number of
cases, driving or being driven to hospital. Thus while
an increase of 10% on wave 1 findings, there is a rela-
tive lack of impact of the FAST campaign on appro-
priate behavioural intentions, which are likely to be
further eroded by the well-documented ‘intention-
behaviour gap’.?” Poor translation of the FAST mes-
sage into appropriate behavioural response has been
reported previously.>%!%?? For example, the behaviou-
ral response to the FAST campaign was examined
using an interrupted time-series design for the 12
months after the media FAST campaign completed in
Ireland in June 2011.'® Findings indicated a significant
increase in attendance of patients reporting stroke
symptoms after the first intensive wave of television
advertising, which was not sustained for subsequent
waves. Poor maintenance of increased knowledge fol-
lowing media campaigns has been reported elsewhere
in the context of stroke®® and in the context of media
campaigns targetting other areas of health awareness
and behaviour change.?” In this study, the poor trans-
lation of increased awareness of stroke warning signs to
appropriate behavioural response may be explained by
a lack of understanding of the time-limited nature of
acute interventions for stroke. Respondents in this
study were asked about their knowledge of acute
stroke interventions and, while there was an under-
standing that there are emergency interventions avail-
able for stroke, the vast majority of respondents were
unable to name any acute intervention and had no
awareness of the time-limited nature of such acute
interventions.

The FAST advertisement campaign is widely used
internationally to promote population awareness of
stroke warning signs and appropriate response.'>'>°
This study provides evidence that the FAST campaign

impacts significantly on awareness of stroke warning
signs and, to a lesser extent, on the appropriate emer-
gency response. The message has high specificity, evi-
denced by the lack of impact of the campaign on
population awareness of aspects of stroke not
addressed by the FAST message, such as stroke risk
factors, including important risk factors such as TIA
or hypertension, or of possible emergency interventions
for treating acute stroke. There are ways in which fur-
ther improvements to the FAST message can and
should be made. In particular, the public do not
appear to assimilate the “T” component of the message.
Findings from this survey indicate that this may be
because the message does not create specific awareness
about the time-limited nature of acute stroke
interventions.

In conclusion, this evaluation of the FAST cam-
paign in Ireland highlights the important impact of
media-driven health promotion campaigns on popula-
tion knowledge and awareness of stroke. Further cam-
paigns are needed to maintain levels of public
understanding of stroke signs and appropriate
response. In particular, there is a need to focus on
highlighting the reasons for the importance of the
emergency response to stroke, creating an understand-
ing of the time-limited availability of acute stroke
interventions.

Acknowledgement

We would like to thank members of the general public who
gave their time to participate in this national survey. We
thank Theodore Cosco and Helen Burke, who assisted with
early drafts of the report of this study. We also thank Red C
Research and Marketing Limited, who conducted the field-
work for this survey.

Datafiles

Access to the pre- and post-campaign datafile is available by
contacting the corresponding author.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this
article: The Irish Heart Foundation funded this research.

Informed consent

Verbal informed consent was obtained from all subjects
before the study.



124

European Stroke Journal 3(2)

Ethical approval

Ethical approval for this study was granted by the Research
Ethics Committee of the Royal College of Surgeons in
Ireland (approval number: REC456).

Guarantor
AH.

Contributorship

AH conceived and sought funding for the study and liaised
with the funding agency and market research company. AH
and ES were involved in the development of the original
Stroke Awareness Questionnaire and in its amendment for
this post-campaign survey. AH and LM were involved in
obtaining ethical approval for the study, researched literature
and wrote initial drafts of the paper. RC analysed the study in
consultation with AH. All authors were involved in monitor-
ing progress of the study and in reviewing and editing the
manuscript, and approved the final version of the manuscript.

References

1. Goyal M, Demchuk AM, Menon BK, et al.; ESCAPE
Trial Investigators. Randomized assessment of rapid
endovascular treatment of ischemic stroke. N Engl J
Med 2015; 372: 1019-1030.

2. Broderick JP, Berkhemer OA, Palesch YY, et al.; IMS 111
Investigators; MR CLEAN Investigators. Endovascular
therapy is effective and safe for patients with severe ische-
mic stroke: pooled analysis of interventional manage-
ment of stroke III and multicenter randomized clinical
trial of endovascular therapy for acute ischemic stroke
in the Netherlands data. Stroke 2015; 46: 3416-3422.

3. Wardlaw JM, Murray V, Berge E, et al. Thrombolysis for
acute ischaemic stroke. Cochrane Database Syst Rev
2014; 7:  Art. No.: CD000213. DOTI: 10.1002/14651858.
CD000213.pub3.

4. Jauch EC, Saver JL, Adams HP, Jr, et al.; American
Heart Association Stroke Council; Council on
Cardiovascular ~ Nursing; Council on  Peripheral
Vascular Disease; Council on Clinical Cardiology.
Guidelines for the early management of patients with
acute ischemic stroke: a guideline for healthcare profes-
sionals from the American Heart Association/American
Stroke Association. Stroke 2013; 44: 870-947.

5. Mellon L, Doyle F, Rohde D, et al. Stroke warning cam-
paigns: delivering better patient outcomes? A systematic
review. Patient Related Outcome Meas 2015; 6: 61-73.

6. Lecouturier J, Rodgers H, Murtagh MJ, et al. Systematic
review of mass media interventions designed to improve
public recognition of stroke symptoms, emergency
response and early treatment. BMC Publ Health 2010;
10: 784.

7. Rasura M, Baldereschi M, Di Carlo A, et al. Inzitari D
for the promotion and implementation of stroke care in
Italy project working group. Effectiveness of public
stroke educational interventions: a review. Eur J Neurol
2014; 21: 11-20.

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Pancioli AM, Broderick J, Kothari R, et al. Public per-

ception of stroke warning signs and knowledge of poten-
tial risk factors. JAMA 1998; 279: 1288-1292.

. Hickey A, O’hanlon A, McGee H, et al. Stroke awareness

in the general population: knowledge of stroke risk fac-
tors and warning signs in older adults. BMC Geriatr
2009; 9: 35.

Hickey A, Holly D, McGee H, et al. Knowledge of stroke
risk factors and warning signs in Ireland: development
and application of the Stroke Awareness Questionnaire.
Int J Stroke 2012; 7: 298-306.

Bouckaert M, Lemmens R and Thijs V. Reducing preho-
spital delay in acute stroke. Nat Rev Neurol 2009; 5:
477-483.

Wolters FJ, Paul NLM and Li L; Rothwell PM on behalf
of the Oxford Vascular Study. Sustained impact of UK
FAST-test public education on response to stroke: a
population-based time-series study. Int J Stroke 2015;
10: 1108-1114.

. Nordanstig A, Asplund K, Norrving B, et al. Impact of

the Swedish National Stroke Campaign on stroke aware-
ness. Acta Neurol Scand 2017; 136: 345-351. DOI: org/
10.1111/ane.12777.

Casaubon LK, Boulanger JM, Blacquiere D, et al. on
behalf of the Heart and Stroke Foundation of Canada
Canadian Stroke Best Practices Advisory Committee.
Canadian stroke best practice recommendations: hyper-
acute stroke care guidelines, update 2015. Int J Stroke
2015; 10: 924-940.

Flynn D, Ford GA, Rodgers H, et al. A time series eval-
uation of the FAST national stroke awareness campaign
in England. PLOS One 2014; 9: 104289.

Mellon L, Williams D, Doyle F, et al. Can a media
campaign change health service use in a population
with stroke symptoms? Examination of the first Irish
stroke awareness campaign. Emerg Med J 2014; 31:
536-540.

Central Statistics Office (CSO) of Ireland. Census 2011
reports. Available at: http://www.cso.ie/en/census/cen
sus2011reports (accessed 18 August 2017).

National Institute of Neurological Disorders and Stroke.
Stroke risk factors and symptoms 2016. Available at:
http://stroke.nih.gov/materials/riskfactors.htm (accessed
18 August 2017).

Schneider AT, Pancioli AM, Khoury JC, et al. Trends in
community knowledge of the warning signs and risk fac-
tors for stroke. JAMA 2003; 289: 343-346.

Blades LL, Oser CS, Dietrich DW, et al. Rural commu-
nity knowledge of stroke warning signs and risk factors.
Prev Chronic Dis 2005; 2: A14.

Reeves MJ, Rafferty AP, Aranha AA, et al. Changes in
knowledge of stroke risk factors and warning signs
among Michigan adults. Cerebrovasc Dis 2008; 25:
385-391.

Mikulik R, Bunt L, Hrdlika D, et al. Calling 911 in
response to stroke; a nationwide study assessing definitive
individual behaviour. Stroke 2008; 39: 1844-1849.
Government of Ireland. Department of Health Statement
of Strategy 2011-2014. Available at: http://www.health.


http://www.cso.ie/en/census/census2011reports
http://www.cso.ie/en/census/census2011reports
http://stroke.nih.gov/materials/riskfactors.htm
http://www.health.gov.ie/wp-content/uploads/2014/03/Statement_of_Strategy_2011-2014.pdf

Hickey et al.

125

24.

25.

26.

gov.ie/wp-content/uploads/2014/03/Statement_of_
Strategy 2011-2014.pdf (accessed 18 August 2017).
Government of Ireland. Healthy Ireland: a framework
for improved health and wellbeing 2013-2025. Available
at: http://health.gov.ie/wp-content/uploads/2014/03/
HealthylIrelandBrochureWA2.pdf (accessed 18 August
2017).

Murphy CM, Kearney PM, Shelley EB, et al.
Hypertension prevalence, awareness, treatment and con-
trol in the over 50s in Ireland: evidence from The Irish
Longitudinal Study on Ageing. J Public Health 2016; 38:
450-458.

Dombrowski SU, White M, Mackintosh JE, et al. The
stroke “Act FAST” campaign: remembered but not
understood? Int J Stroke. 2015; 10: 324-330.

27.

28.

29.

30.

Sheehan P and Webb TL. The intention-behaviour gap.
Social Personal Psychol Compass 2016; 10: 503-518.
Nishijima H, Ueno T and Tomiyama M. Effects of edu-
cational television commercial on pre-hospital delay in
patients with ischaemic stroke wore off after the end of
the campaign. J Neurol Sci 2017; 381: 117-118.
Wakefield MA, Loken B and Hornik RC. Use of mass
media campaigns to change health behaviour. Lancet
2010; 376: 1261-1271.

Bray JE, Mosley I, Bailey M, et al. Stroke public
awareness campaigns have increased ambulance
dispatches for stroke in Melbourne. Stroke 2011; 42:
2154-2157.


http://www.health.gov.ie/wp-content/uploads/2014/03/Statement_of_Strategy_2011-2014.pdf
http://www.health.gov.ie/wp-content/uploads/2014/03/Statement_of_Strategy_2011-2014.pdf
http://health.gov.ie/wp-content/uploads/2014/03/HealthyIrelandBrochureWA2.pdf
http://health.gov.ie/wp-content/uploads/2014/03/HealthyIrelandBrochureWA2.pdf

	table-fn1-2396987317753453
	table-fn2-2396987317753453
	table-fn3-2396987317753453
	table-fn4-2396987317753453
	table-fn5-2396987317753453
	table-fn6-2396987317753453
	table-fn7-2396987317753453
	table-fn8-2396987317753453

