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Abstract

Background and Purpose: Campaigns within Australia
and internationally have sought to increase awareness
of the emergent nature of stroke. For these initiatives to
be effective it is important to gather information about
delay in seeking treatment and the reasons given for the
delay by people with stroke. The purpose of this study
was to examine delay in seeking treatment in people
with an evolving stroke or TIA and identify clinical, be-
havioral and demographic factors that contributed to the
delay. Subjects and Methods: During a 1-year period 150
participants were given the Response to Stroke Symp-
toms Questionnaire. The six domains included in the
questionnaire were: (1) context in which the stroke oc-
curred; (2) antecedents to symptoms; (3) affective re-
sponse to symptoms; (4) behavioral response to symp-
toms; (5) cognitive response to symptoms; (6) the
response of others to patient symptoms. Results: The
median delay time from symptom onset to admission to
hospital was 4.5 h. While 41% of participants delayed
less than 3 h, more than 45% delayed greater than 6 h.
Independent predictors of delay time included mode of
arrival at hospital with those taking an ambulance hav-

ing a median delay time of 2.7 h vs. 15.4 h for those ar-
riving by private car (p = 0.04). Gender also predicted
delay with women delaying longer (p = 0.001). The first
response of others was also an independent predictor of
delay time (p = 0.003) with those who called the emer-
gency services number or took the patient to hospital
resulting in the shortest patient delays. Finally, if the pa-
tient appraised their symptoms as serious they had a
shorter delay time (p = 0.02). Conclusions: The message
about the emergent nature of stroke may be helping to
improve delay times. However, there are still many peo-
ple who delay greater than 3 h after symptom onset. It
is important to direct education programs to those with
known risk factors for stroke and their families, who of-
ten make the decision to call an ambulance.

Copyright © 2006 S. Karger AG, Basel

Each year within Australia over 45,000 people will suf-
fer a stroke. While the death rate from stroke has contin-
ued to fall over the last several decades, stroke continues
to be a major cause of mortality representing 10% of all
deaths each year. Approximately 10% will die within 1
month as a direct consequence of the stroke, and over
30% will die within a year [1]. In addition, stroke is a ma-
jor cause of disability, representing 25% of chronic dis-
ability in Australia. Worldwide, the World Health Or-
ganisation estimates that 15 million people will suffer a
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stroke each year, of which 5 million will die and another
5 million will be left with permanent disability [2]. There-
fore, half of those who survive a stroke will be dependent
in some way on others to carry out their activities of dai-
ly living. Decreases in stroke incidence and deaths due to
stroke has occurred over the last 10 years but, as predict-
ed, were offset by the increase in the proportion of the
population over 75 [3].

These factors highlight the importance of stroke and
implementation of measures to ensure early presentation
and intervention. Unfortunately, many people are ineli-
gible for entry into clinical trials of new treatments for
stroke such as thrombolysis because they do not arrive at
the emergency department early enough after their symp-
toms develop. This is an ongoing problem not only with-
in Australia but internationally [4, 5].

There is little information available concerning the
level of knowledge about stroke within the Australian
community. The findings of a national survey in 1995
showed that 23% of those surveyed thought that a stroke
was a heart attack; only 42% correctly identified the
causes of stroke (e.g. a clot in the brain) while 30% were
unable to give any warning signs of stroke [6]. There is
still a beliefamong both the general and professional com-
munities that there is little that can be done about stroke,
with few recognizing that stroke is a medical emergency
[7]. The ‘Brain Attack’ campaigns launched both interna-
tionally and within Australia attempted to increase pub-
lic awareness about the emergent nature of stroke. For
these initiatives to be effective it is important to gather
information about delay in seeking treatment and the rea-
sons given for the delay by people with transient ischemic
attack (TIA) or stroke. The purpose of this study was to
examine delay in seeking treatment among people with
an evolving stroke or TIA and identify clinical, behav-
1oral and demographic factors that contributed to the de-
lay. The specific aims of the study were to determine the
time from symptom onset to arrival at hospital and define
the cognitive, affective and behavioral factors that con-
tribute to delay in seeking treatment for symptoms of
TIA/stroke.

Subjects and Methods

Study Population and Recruitment Strategy

Following approval by the Human Research Ethics Committee,
all patients admitted to the study hospital (a large metropolitan
tertiary facility) with a diagnosis of stroke/TIA were asked to par-
ticipate in the study and consent was obtained from the patient or
their next of kin. For those patients unable to participate in an in-
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terview due to speech and/or cognitive deficits information was
gathered from their family or friends if they witnessed the event.
Eligibility criteria included admission from home (not a nursing
home), being within 72 h of admission to hospital and diagnosis of
TIA or stroke. Nursing home residents were excluded, as the deci-
sion to seek treatment would be made by a professional caregiver
and not the resident. Those patients who had an unwitnessed event
and who were unable to be interviewed were also excluded.

Survey Instrument

All participants were given the Response to Stroke Symptoms
Questionnaire (available online at www.karger.com/RSSQ). This
questionnaire was modified from the Response to Symptoms Ques-
tionnaire used to assess patients with symptoms of myocardial in-
farction. The original questionnaire is well validated for that group.
The six domains used in the original questionnaire were the same.
These included (1) context in which the stroke occurred; (2) ante-
cedents to symptoms; (3) affective response to symptoms; (4) be-
havioral response to symptoms; (5) cognitive response to symp-
toms; (6) the response of others to their symptoms [8, 9]. The ques-
tionnaire was modified so that the symptoms described in the
introduction referred to symptoms of stroke rather than heart at-
tack. The modified questionnaire was piloted in the first 10 patients
admitted to the study. No changes were made after the pilot.

The time from symptom onset to arrival at the hospital (hospi-
tal arrival refers to admission to the emergency department) was
determined in the interview with the patient or family member.
Review of the hospital records further validated this. If the patient
had difficulty identifying a time of onset because the symptoms
came and went, they were carefully interviewed. The symptoms
that caused them to come to hospital were used as a reference point.
Patients were given the option of answering the questionnaire
themselves or having the researcher read the questions and write
their responses. The majority chose the latter option. Medical re-
cords were reviewed to determine sociodemographic and clinical
data. Any information not available in the medical record was gath-
ered from the attending medical, nursing and allied health staff.

Statistical Analysis

Descriptive statistics were carried out to look at patient charac-
teristics. Analyses of data included ? to test differences between
patient characteristics and past clinical histories. Univariate com-
parisons using independent t tests or analyses of variance (ANO-
VA) were used to examine the impact of sociodemographic, clini-
cal, cognitive and behavioral and social factors on time from symp-
tom onset to arrival at the hospital. For purposes of parametric and
multivariate analyses delay times were subjected to logarithmic
transformation to obtain a normally distributed measure of delay
time. Median delay times and interquartile ranges are reported to
appropriately represent the clinical significance of the delay times,
with significance levels given for comparisons between log trans-
formed mean delay times, which were normally distributed. For-
ward stepwise multiple logistic regression was used to assess the
independent predictors of delay time greater than 6 h in each group.
Criteria for entry and removal of variables in the regression analy-
ses were set at p < 0.05 and p = 0.10 respectively. Significant uni-
variate factors along with age and gender were entered into the
regression. Six hours was chosen because studies suggest that throm-
bolysis may be beneficial if given within a 6-hour time window
[10].
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Table 1. Clinical factors and associated

times to presentation to hospital Risk factor n Delay, h Dela)./, h  Range, h SD p
(mean) (median)
Hypertension
Yes 87 (58%) 18.0 4.7 0.52-198.7 32.1 0.87
No 62 (41%) 18.0 4.6 0.33-167.3 30.3
Hyperlipidemia
Yes 49 (33%) 15.3 4.73 0.52-126.1 26.6  0.56
No 100 (67%) 19.4 4.34 0.33-198.7 334
Cardiac (non atrial fibrillation)
Yes 43 (29%) 20.6 3.6 0.60-167.3 36.8 098
No 106 (71%) 17.1 4.9 0.33-198.7 28.9
Previous TIA/stroke
Yes 44 (29%) 9.7 2.8 0.52-59.0 13.0  0.08
No 105 (70%) 21.6 5.8 0.33-198.7 35.8
Smoking
Yes 32 (22%) 14.8 4.8 0.52-126.1 240 0.73
No 117 (78.5%) 19.0 4.7 0.33-198.7 33.1
Family history
Yes 29 (20%) 15.0 4.7 0.52-150.6 28.9  0.56
No 120 (80%) 18.8 4.6 0.33-198.7 31.9
Obesity
Yes 24 (16.1%) 12.6 3.8 0.55-65.2 170 0.57
No 125 (84%) 19.1 4.7 0.33-198.7 33.3
Atrial fibrillation
Yes 18 (12%) 13.6 4.7 0.55-59.0 32.7  0.64
No 131 (88%) 18.7 4.5 0.33-198.7 18.4
Diabetes
Yes 16 (10.8%) 19.1 12.5 0.52-61.0 18.3  0.15
No 132 (89%) 18.1 4.1 0.33-198.7 32.7

Results

Patient Characteristics

Over a l-year period, 150 participants were entered
into the study out of 410 patients admitted with stroke or
TIA during the data collection period. All participants
were interviewed within 72 h of admission to hospital.
The study hospital is a 600-bed public, university-affili-
ated hospital in Sydney, Australia. All Australians have
access to public hospitals within the universal health in-
surance scheme. As private hospitals generally do not
have emergency departments, the study hospital provid-
ed the only emergency services for stroke patients within
the catchment area. Logistical reasons (admissions when
research staff were not available) and stroke severity pre-
vented the researchers from approaching all stroke pa-
tients admitted. The majority (98%) of those who were
asked agreed to participate. Information was gathered
from family or friends of the patients who were unable to
participate in an interview due to speech and/or cognitive
deficits (n = 4) if they witnessed the event. Most had an
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ischemic stroke (n = 112, 75%), while the remaining par-
ticipants had either TIAs (n = 28, 18%) or hemorrhagic
stroke (n = 10, 7%). As expected, the majority of patients
were older (mean age = 70, SD, 13 years). Most were male
(68%), married (62%) and of Caucasian origin. The num-
ber of years of education varied from 0-18 years with a
mean of 12.45 years. Seventy percent of participants were
retired. Risk factors for stroke included hypertension
(n = 87, 58%), hyperlipidemia (n = 49, 33%), history of
cardiac problems other than atrial fibrillation (n = 43,
29%) and previous stroke or TIA (n = 41, 27%).

As shown in tables 1 and 2, there was no significant
association between delay time and clinical or sociode-
mographic factors such as age, education level, marital
status, employment status, location at time of symptom
onset and whether they were alone or with others. Pa-
tients who had a previous event, either a stroke or TIA,
tended to arrive earlier, 2.8 vs. 5.8 h but this did not reach
significance in this sample (p = 0.08). Three-quarters of
patients (73%) experienced their symptoms while at
home, with the remainder in a public place (9%), at work
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Table 2. Demographic factors and associated times to presentation to hospital

Risk factor n Delay, h Delay, h Range, h SD p
(mean) (median)
Gender
Male 102 (68%) 17.5 4.0 0.52-198.7 32.1 0.40
Female 48 (32%) 18.9 10.4 0.33-167.3 29.7
Education
<12 45 (32%) 21.3 4.23 0.53-167.3 38.1 0.70
>12 94 (68%) 15.4 4.42 0.33-126.1 22.3
Age
<65 40 (27%) 15.1 4.3 0.33-75.8 21.0 0.80
>65 110 (73%) 19.0 4.7 0.53-198.7 34.2
Martial status
Married 97 (68%) 15.9 4.0 0.33-167.3 26.9 0.27
Not currently married 46 (32%) 19.3 6.7 0.58-150.6 30.5
Employment
Employed 34 (23%) 17.0 6.4 0.33-75.8 22.8 0.93
Retired 106 (71%) 17.4 4.3 0.53-167.3 28.2
Table 3. Mode of arrival and delay in hours
Mode of arrival n Delay Delay Range, h SD p
(mean) (median)
Private car 63 (44%) 31 15.4 0.33-198.7 42.9 0.000
Ambulance 74 (51%) 8.6 2.7 0.55-56.3 12.8
(6%), visiting others” homes (6%) or in a vehicle (5%). Just .5
over half the patients (51%) were transported to hospital . il
by ambulance while 44% arrived by private car. 25
. 5 30
Delay Time g 25 - >
Median prehospital delay time was 4.5 h with a range 5 0
from 20 min to 198 h and 42 min. As illustrated in fig- 8 15 15
ure 1, 56% of patients presented for treatment within six 8 104 9 i
hours of symptom onset but more than a third delayed 5 |
beyond 12 h. 0
<3 3<6 6<12 12<24 >24

Factors Associated with Longer Delay

Factors associated with delay that were significant at
the univariate level included mode of transport to hospi-
tal, whether the patient experienced pain, and factors in
the cognitive and behavioral domains. These included
the first response of others to symptom onset and patient
appraisal of symptoms as serious, whether they were anx-
ious or felt in control. Knowledge of stroke symptoms,
recognition of symptoms as stroke symptoms, not real-
1zing the importance of their symptoms, symptoms that
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Hours from symptom onset

Fig. 1. Proportion of patients presenting for treatment within num-
ber of hours of symptom onset.

came and went and waiting to see if symptoms would go
away were significantly related to delay.

Mode of arrival was significantly related to delay (ta-
ble 3) with those who traveled by ambulance arriving ear-
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Table 4. Social context of symptom

recognition, first response of others and n Delay ~ Delay  Range, h SD p
delay times (mean) (median)
Where patient was when symptoms began
At home 109 (73%) 18.7 4.7 0.58-198.7 333 0.178
Other location 40 (27%) 16.3 3.2 0.33-122.7  25.6
Whom patient was with at symptom onset
Alone 56 (42.1%) 14.6 7.3 0.58-75.8 18.4  0.657
With spouse 77(57.9%)  20.8 4.2 0.33-198.7  37.1
First response of others to symptom onset
Called 000 43 (29.1%) 5.4 1.5 0.55-32.4 9.0  0.0005
Get medical help 40 (27%) 25.3 8.1 0.85-167.3  39.4
Took to hospital 27 (18.2%) 6.0 1.8 0.33-60.6 12.2
Did not tell others 17 (11.5%)  15.0 16.7 1.00-28.8 9.5
Other 23 (15.3%) 44.9 26.3 2.5-198.7  46.0

lier than those who took other forms of transport, mainly
private car (p < 0.001). When the first response of other
people with the patient was, for example, to call 000 or
take the patient to hospital, they arrived faster than when
they got medical help, took any other action or if the pa-
tients did not tell others (table 4). Taking the patient to
hospital (e.g. being driven by a family member) was sim-
ilar to calling 000. Thus, calling 000 was not significantly
faster than a family member driving patients with symp-
toms of stroke to hospital.

Patients who first responded to their symptoms by tell-
ing family members or taking their own transport to hos-
pital had the shortest median delay, 2.7 and 2.6 h. On the
other hand, those who took no effective action (e.g. wished
or prayed symptoms would go away), took medication or
drove to their doctor had the longest median delay. Call-
ing their doctor resulted in a median delay of 4.8 h. The
very few (n = 4) who called 000 had the shortest delay of
1.3 h. When tested using ANOVA and post hoc two-way
comparison tests, none of the differences between first
responses were statistically significant in this sample (ta-
ble 5).

Patient appraisal of their symptoms also influenced
delay (table 6). If participants had pain (33%) they were
more likely to delay longer (p = 0.03), 7.9 h with pain
compared to 3.3 h without pain. If patients perceived
their symptoms as serious or felt anxious about their
symptoms they arrived sooner to hospital. On the other
hand, if they perceived they could control their symptoms
they delayed going to hospital.

Several cognitive and behavioral reasons for delay-
ing the decision to seek treatment were significantly re-
lated to patient delay. Patients delayed if they waited
to see if their symptoms went away, if their symptoms

172 Neuroepidemiology 2006;26:168-175

Table 5. First response of patient to symptoms and mean and me-

dian delay in hours

Response n Delay Delay p
(mean) (median)
Told someone 58 (38.6%)  12.7 2.7
Did nothing 53(35.3%) 26.2 11.7 0.131
Took medication 10 (6.7%) 25.7 13.8
Called doctor 10 (6.7%) 11.1 4.8
Took own transport
to hospital 8 (5.3%) 12.9 2.6
Drove to doctor 6 (4.0%) 14.1 12.2
Called 000 4 (2.7%) 1.2 1.3

Table 6. Patient appraisal of symptoms, anxiety about symptoms
and perception of ability to control symptoms and mean and me-

dian delay times (h)

n (%) Delay Delay p
mean  median

Pain
<2 (no pain) 101 (67) 13.6 3.3 0.03
> 3 (pain) 49 (33) 26.9 7.9

Symptoms attributed to
Brain 50 (33.6) 15.9 3.8 0.89
Other 99 (66.4) 19.1 4.9

Symptoms perceived as
Serious (4-5) 46 (30.9) 2.13 1.7 0.001
Not so serious (1-3) 103 (69.1) 272 9.1

Anxious about symptoms
Very (4-5) 47 (31.8) 224 1.9 0.001
Not very (1-3) 101 (68.2) 2.68 8.2

Perception of ability to control symptoms
High (3-5) 55(38.2) 2.7 8.3 0.05
Low (1-2) 89 (61.8) 2.4 33
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Table 7. Reasons given for delay in
decision to seck treatment

Variable Delay  Delay Range, h SD p
(mean) (median)
Waited to see if symptoms would go away
Very much 57 (38%) 25.2 11.8 0.58-198.7  38.1 0.002
Not so much 92 (61%) 13.6 3.0 0.33-167.3  25.5
Embarrassed to get help
Very much 12 (8%) 8.3 4.7 0.58-26.4 8.4 0.63
Not so much 137 (92%) 18.9 4.2 0.33-198.7 32,5
Feared what might happen
Very much 15 (10%) 11.5 11.6 0.8-30.6 10.1 0.80
Not so much 134 (90%) 18.8 4.1 0.33-198.7  32.8
Symptoms came and went
Very much 18 (12%) 27.1 15.3 1.0-126.13  34.6 0.048
Not so much 130 (86%) 17.0 4.0 0.33-198.7 309
Did not recognize symptoms as stroke symptoms
Very much 57 (38%) 23.5 12.0 0.58-150.6  32.6 0.004
Not so much 91 (61%) 14.4 3.2 0.33-198.73  30.3
Did not want to trouble anyone
Very much 38 (25%) 16.9 8.0 0.58-122.7  23.8 0.256
Not so much 110 (73%) 18.5 3.6 0.33-198.7  33.8
Did not know symptoms of a stroke
Very much 41 (28%) 30.7 15.4 0.8-198.7 453 0.002
Not so much 107 (72%) 13.2 3.2 0.33-167.3  22.6
Did not realize importance of their symptoms
Very much 51 (34%) 26.2 15.2 0.80-198.7  39.2 0.001
Not so much 97 (65%) 13.9 2.7 0.33-167.3  25.7

came and went, if they did not know symptoms of a
stroke or if they did not recognize their symptoms as
stroke symptoms. Lastly, if they did not realize the im-
portance of their symptoms they delayed seeking treat-
ment (table 7).

Independent Predictors of Delay

The independent predictors of delay were deter-
mined by testing factors that were significant at the uni-
variate level in a forward stepwise multiple logistic re-
gression model. Gender was also added to the equation.
For the purposes of the analysis, delay was defined as
greater than 6 h. Independent predictors of delay great-
er than 6 h (table 8) were mode of arrival at hospital,
the first response of others to the patient’s symptoms,
whether the patient appraised their symptoms as seri-
ous and being female. Arrival by ambulance reduced
delay time (p = 0.040), the first response of others, either
calling 000 or taking the patient to hospital, reduced
delay time (p = 0.003), patient appraisal of their symp-
toms as serious reduced delay (p = 0.024) and females
having increased delay time (p = 0.001).

Patient Recognition of Stroke Symptoms

Table 8. Multiple logistic regression model of independent predic-
tors of delay of 6 h or less

Characteristic p Odds ratio®* 95% CI
Gender 0.001 0.173 0.06-0.50
Mode of arrival 0.040 0.433 0.19-0.96
What others did 0.003 1.73 1.21-2.48
Appraisal as serious 0.024 5.52 1.25-24.45

2 (dds ratios greater than 1 indicate a positive association with
delay less than or equal to 6 h, odds ratios less than 1 indicate neg-
ative association.

Discussion

Median prehospital delay time in 150 patients with
stroke or TIA was 4.5 h, with nearly half delaying greater
than 6 h. Sixty percent delayed beyond the recommended
time for administration of thrombolytic therapy. A re-
view of studies from over 17 countries found that median
stroke delay was in the range of 3-6 h. However, some
studies excluded those who arrived after 6 h when calcu-
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lating median delays. Therefore, interpretation of median
delay data must be done cautiously [4]. As in other stud-
1es, those with severe stroke could not be included and
may have had a shorter time to presentation. Therefore,
these results may not apply to those patients with more
severe strokes.

The importance of mode of transport to hospital as a
factor that independently contributes to delay was found
in several studies [11-16] and supports campaigns that
encourage those with symptoms to call the emergency
services number immediately. In this study the first re-
sponse of others to the patient’s symptoms was also im-
portant in reducing delay. It is interesting to note that
there was little difference between calling the emergency
services number and taking the patient to hospital them-
selves. This may be because patients with stroke symp-
toms were not given highest priority by emergency ser-
vices when an ambulance was called.

Although the majority of participants had a known risk
factor for stroke this was not significant in decreasing
their delay time as has been reported in other studies [11,
12]. The benefits of targeting high-risk groups when in-
troducing stroke education programs should be explored
given that in this study patients with risk factors did not
differ in their delay times from those without risk fac-
tors.

With the exception of gender, demographic factors
(e.g. age, race, and education level) were not significant
in contributing to delay. However, the demographics of
the study participants were fairly homogenous. Most
were Caucasian with a higher than average education lev-
el (e.g. 68% had =12 years education). The influence of
demographic factors on delay varies in published reports.
For example, a large US study (1,207 subjects) found no
relationship between age, sex, race and educational level
and delay time [16]. Other studies reported that being
white [17] or older [18] decreased delay. Gender was sig-
nificant in a few studies with women having a decrease
in delay time in getting to hospital [19] but an increase in
delay in being seen by an emergency physician [20]. Ad-
ditionally, women may present with non-traditional
stroke symptoms [21] which may add to delay in receiv-
ing treatment.

The influence of cognitive and behavioral factors on
stroke delay has not been a focus of most studies reported
previously. It isan area that requires further examination.
A large Canadian study reported almost 30% of patients
delayed because they waited to see if symptoms would
improve [22]. Another study reported that while many
patients stated they knew the symptoms of a stroke, 25%
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were not able to identify their own symptoms as stroke
symptoms [11]. The only factor that was significant in the
multivariate analysis was whether the patients consid-
ered their symptoms to be serious. Some patients cor-
rectly identify their symptoms as stroke but do not con-
sider their symptoms as serious so delay in presenting to
the emergency department [11].

Clearly, an important factor that will decrease delay
time to treatment for stroke is to increase the use of the
emergency medical services by those with stroke symp-
toms, in Australia calling ‘000’. This one action has the
potential to decrease stroke delay time allowing more
people access to treatments that have the potential of de-
creasing stroke mortality and disability. The greatest ben-
efit in reducing delay may be derived from education pro-
grams that target those with known risk factors for stroke
such as hypertension, previous TIAs, history of ischemic
heart disease or the elderly [23]. The challenge for health
professionals involved in educating these target groups
will be in helping people to identify stroke symptoms giv-
en its inherent complexity. As was learned from the na-
tional heart attack campaigns, high-risk patients along
with their family members need to be informed about
symptoms of a stroke, the steps they should take if it hap-
pens including calling the emergency services number
and the treatments available if they get to hospital early
[24]. These instructions need to be supplemented with
written material and reinforced frequently to ensure the
emergent nature of stroke is understood along with the
potential to improve the outcome if they receive early
treatment.
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