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Abstract
Introduction: Early diagnosis and stroke preventive treatment in patients with transient ischemic attack (TIA) are crucial, but hampered by delayed reporting of symptoms. Previous studies on causes of patient delay provided inconsistent
results. We aimed to assess determinants of patient delay
among patients with symptoms suggestive of TIA. Methods:
We interviewed participants referred by their general practitioner to an outpatient TIA clinic within 72 h from symptom
onset. We determined (i) the exact time from symptom onset
to the first contact with a medical service (patient delay); (ii)
demographic and clinical characteristics; (iii) patient’s initial
perception, and reaction to symptoms; and (iv) patient’s
knowledge about TIA. We used multivariable linear regression to identify determinants of patient delay. Results: We
interviewed 202 suspected TIA patients (mean age 67.7 (SD
13.7) years, 111 (55.0%) male), of whom 123 (60.9%) received
a definite diagnosis of TIA or minor stroke. Median patient
delay was 1.5 (interquartile range 0.4–14.6) hours. Of all patients, 119 (58.9%) considered a TIA (or stroke) as the cause
of their symptoms. Among them, 30 (25.2%) thought it was
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a medical emergency, while of the 83 not considering TIA as
the cause of symptoms 38 (45.8%) thought of a medical
emergency. Independently related to increased delay were
(i) symptom onset out of hours, (ii) absence of dysarthria, (iii)
being unaware that TIA requires urgent treatment, (iv) not
considering the event an emergency, and (v) knowledge of
TIA symptoms. Results for patients with a definite diagnosis
of TIA/minor stroke were similar to those with alternative diagnoses. Conclusion: Patients still tend to wait till office
hours to report TIA symptoms. Speech difficulties, and specifically dysarthria, are related to shorter delay. To reduce patient delay, awareness of TIA symptoms should increase and
more importantly lay people should be educated to consider a TIA an emergency.
© 2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

A transient ischemic attack (TIA) is characterized by
short-lasting and often mild signs and symptoms, which
easily results in trivialization or misinterpretation. Moreover, the clinical manifestations of TIA vary strongly and
can resemble many other conditions. Patients should,
however, report symptoms suggestive of a TIA as soon as
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possible. A rapid diagnostic assessment followed by an
early start of stroke preventive treatment in those with a
confirmed diagnosis is crucial to keep the risk of a subsequent ischemic stroke as low as possible [1–3]. However,
previous studies showed that there is substantial patient
delay; 30–40% of patients delay contacting a medical service for >24 h [4].
Little is known about the determinants of this patient
delay. In a study from the United Kingdom, delay among
TIA or minor stroke patients before contacting a general
practitioner (GP) was much longer during out of office
hours than during office hours (24.8 vs. 4.0 h) [5]. Three
quantitative studies that aimed to assess potential determinants of patient delay among patients with a neurologist’s diagnosis of TIA or minor stroke showed conflicting results; for example, recognition of symptoms was inconsistently associated with delay [6–8]. These studies
had 2 important limitations. First, these studies only applied univariable analyses and the independent contribution of individual determinants to delay was not assessed.
Second, the studies only included those with established
TIA or minor stroke. Multivariable analyses are needed
to better quantify different determinants of patient delay,
preferably in the domain of diagnostic interest and from
the perspective of the patient, that is, patients suspected of
TIA.
A qualitative interview study among 20 TIA patients
from the UK reported that patients’ recognition of typical
stroke symptoms could result in urgent action by patients
if symptoms are more severe, but on the other hand could
result in delay if symptoms are non-severe or vague [9].
We aimed to assess determinants of patient delay with
a multivariable quantitative approach among patients
who were referred to an outpatient TIA clinic with symptoms suggestive of TIA.

Materials and Methods
This study was part of the MIND-TIA (Markers in the Diagnosis of transient ischemic attack) study, designed to determine the
(added) value of serum biomarkers in the diagnosis of TIA [10]. In
total, 206 patients suspected of a TIA by their GP were recruited
from October 2013 to October 2016. A research nurse visited participants within 72 h from the onset of symptoms and standardized
history was taken using a prespecified questionnaire that also included questions on patient delay.
Exclusion criteria were (i) the presence of ongoing symptoms
during GP consultation, that is, suspicion of an ongoing stroke, (ii)
severe cognitive impairment or insufficient knowledge of the
Dutch language, and (iii) a life expectancy of <6 months. Additionally, we excluded patients if they had already sought medical help
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in response to symptoms that preceded the episode that was assessed, and we were thus unable to determine patient delay.
The standardized questionnaire (added as online supplementary File (see www.karger.com/doi/10.1159/000501077) included
the following items: (1) the exact time from onset of symptoms to
the first contact with a medical service (patient delay); (2) demographic characteristics; (3) the onset, type and duration of signs
and symptoms; (4) the initial patient’s response to signs and symptoms (what did the patient do?); (5) the initial patient’s perception
(what did the patient think about the cause of their symptoms and
its severity? Was it considered to be an emergency?); (6) the general knowledge about the disease TIA (does the patient know (i)
which symptoms and signs may be provoked by a TIA, and (ii) that
TIA is a precursor of stroke?).
A panel of 3 neurologists made a definite diagnosis, differentiating TIA or minor stroke from alternative diagnoses based on all
available diagnostic information, including brain imaging and
6 months of follow-up. The follow-up period, providing information on possible additional cerebrovascular events or new symptoms that put the initial event in a different perspective, was used
to assist the panel in deciding whether at the time of presentation
a TIA was present [11]. The panel applied the time-based diagnosis of TIA to discriminate TIA from minor stroke.
Delay is presented as median with 25–75% interquartile range
(IQR). We used linear regression analyses to investigate the relation between patient delay and potential determinants. Delay was
logarithmically transformed because of its skewed distribution.
We defined “correct knowledge of TIA” as being aware of (i) key
symptoms and signs provoked by a TIA and (ii) TIA being a precursor of stroke. Multivariable analyses applying stepwise backward selection (using a cutoff of p < 0.05) were performed (i) for
the total study population of patients suspected of TIA and (ii)
separately for those patients with a definite diagnosis of TIA or
minor stroke according to the panel.

Results

We included 202 of in total 206 participants, 2
 atients did not complete the survey on delay and 2
p
patients were excluded because the GP was consulted
because of symptoms that preceded the suspected TIA
that was assessed. Table 1 shows the characteristics
of the 202 participants. Mean age was 67.7 (SD 13.7)
years, 111 (55.0%) were male, and the expert panel classified 60.9% of cases as TIA (n = 102) or minor stroke
(n = 21). On average, the interview by the research
nurse took place 48.0 (IQR 28.1–58.0) h after symptom
onset.
The median patient delay of all 202 patients was 1.5
(IQR 0.4–14.6) hours. In the 123 patients with a definite
diagnosis of TIA or minor stroke this was similar; 1.5
(IQR 0.3–14.5) hours. In 102 (50.5%) patients, symptoms occurred during out of office hours, and the median patient delay in this subgroup was 9.0 (IQR 0.73–
Dolmans/Hoes/Bartelink/Kappelle/Rutten

Table 1. Patient characteristics of 202 patients suspected of TIA by
their GP and referred to the TIA outpatient clinic

Characteristics

Total (n = 202)

Age in years, mean (SD)
Gender, male, n (%)
History of TIA or ischemic stroke, n (%)
Living situation, n (%)
Alone
With a partner
In a nursing home
Onset of symptoms out of hours, n (%)
Weekend days
Weekdays out of hours
Duration of symptoms in hours, median (IQR)
Symptoms, n (%)*
Motor
Sensory
Visual
Blurred vision
Diplopia
Hemianopsia
Monocular loss of vision
Communication
Dysarthria
Dysphasia
Diagnosis according to expert panel, n (%)
TIA or minor stroke
Alternative diagnoses

67.7 (13.7)
111 (55.0)
45 (22.3)
52 (25.7)
145 (71.8)
5 (2.5)
102 (50.5)
47 (23.3)
55 (27.2)
0.4 (0.2–1.5)
83 (41.1)
85 (42.1)
63 (31.2)
23 (11.4)
16 (7.9)
14 (6.9)
10 (5.0)
97 (48.0)
38 (18.8)
59 (29.2)
123 (60.9)
79 (39.1)

* Patients may experience multiple symptoms.
TIA, transient ischemic attack; IQR, interquartile range.

17.6) hours, compared to 0.8 (IQR 0.3–2.3) hours in the
100 patients with symptoms occurring during office
hours.
In 80.7%, the first contacted health-care provider was
the GP during office hours, in 16.8%, it was the GP outof-hours service, and 2.5% of patients directly contacted
the ambulance service or directly visited the hospital
emergency department.
Sixty-eight (33.7%) patients interpreted their symptoms as a medical emergency, 58.9% considered the possibility of a TIA/stroke as the underlying cause of their
symptoms, 47% had correct general knowledge about
TIA, and 82.7% considered it important that a TIA is
treated urgently.
Table 2 provides the results of the univariable linear
regression analyses, for both the total study population
and selectively for the 123 patients with a definite diagnosis of TIA/minor stroke. Age and sex were not related
to delay. The results for the larger population show 8
Determinants of Patient Delay in TIA

variables with a beta coefficient with a p value <0.10. Related to increased delay were (i) a negative family history of cardiovascular disease < 65 years, (ii) general
knowledge of TIA, (iii) not being aware that TIA requires urgent treatment, (iv) symptom onset during the
weekend and (v) out of hours in general, (vi) communication problems, and specifically (vii) dysarthria, and
(viii) not considering the event to be an emergency.
Overall, the results for the subgroup of TIA/minor
stroke patients (n = 123) were very similar. Particularly
the aforementioned variables showed comparable beta
coefficients.
The final concise multivariable model for the total
study population is shown in Table 3. In the final model,
5 variables remained independently related to patient delay: (i) absence of dysarthria, (ii) onset of symptoms out
of hours, (iii) the patient being unaware that a TIA requires urgent treatment, (iv) not considering the event to
be an emergency, and (v) general knowledge of TIA
symptoms. The final multivariable model for only TIA
and minor stroke patients (also in Table 3) consists of 3
of these 5 variables (with consistent beta coefficients): (i)
dysarthria, (ii) onset out of hours, and (iii) considering
the event an emergency.
Additional analyses showed no association between
considering the event a medical emergency and general
knowledge about TIA. There was a relation between considering a TIA as the cause of symptoms and the sense of
experiencing a medical emergency; however, this was a
negative association. Among the patients who thought
they could actually have had a TIA, 30 of 119 (25.2%)
considered it a medical emergency, versus 38 of 83 (45.8%)
patients who did not consider a TIA (RR 0.55 [0.37–
0.81]). Among the 123 patients who showed to have a
TIA/minor stroke this was similar: 27.3 vs. 43.5%, respectively (RR 0.63 [0.38–1.03]). The only other variable associated (positively) to the sense of experiencing a medical emergency was being aware that a TIA requires urgent
treatment.
Discussion

Our study provides relevant new insights in the potential reasons for patient delay in suspected TIA. Of the typical TIA symptoms, speech difficulties, and more specifically dysarthria, were independently related to a shorter
patient delay. In previous studies, there were conflicting
results about the role of patient’s recognition of symptoms. We could show that patient’s recognition of sympEur Neurol 2019;81:139–144
DOI: 10.1159/000501077
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Table 2. Univariable analyses of determinants of patient delay in the total study population, and in the subgroup of 123 patients with a
definite diagnosis of TIA/minor stroke

Variable

Total study population (n = 202)

Patient characteristics
Age per year
Gender, male
Higher level of educationa
Living alone
History of TIA or ischemic stroke
Positive family history of CVD <65 years
General knowledge about TIAb
Aware that TIA requires urgent treatment
Event Characteristics
Duration of symptomsc
Sudden onset of symptoms
Weekend onset
Onset out of hours (incl. weekend)
Motor symptoms
Sensory symptoms
Communication problem
Dysarthria
Dysphasia
Visual symptoms
Blurred vision
Diplopia
Hemianopsia
Monocular sight loss
Presyncope
Vertigo
ABCD2 score
Being alone at the time of event
Final diagnosis TIA/minor stroke
Perception/reaction to event
First contacted a relative or friend
Experienced severity (scored on VAS)
Event considered an emergency
Did consider a TIA

Patients with definite TIA/MS (n = 123)

B (95% CI)

p value

B (95% CI)

p value

1.00 (0.98–1.02)
1.09 (0.63–1.88)
1.24 (0.71–2.17)
1.41 (0.76–2.62)
0.81 (0.42–1.56)
0.60 (0.34–1.05)
1.71 (1.00–2.74)
0.37 (0.18–0.75)

0.78
0.76
0.44
0.28
0.52
0.08
0.05
<0.001

1.00 (0.97–1.03)
0.91 (0.44–1.87)
1.43 (0.70–2.92)
1.69 (0.27–1.29)
1.11 (0.40–2.05)
0.77 (0.36–1.65)
1.36 (0.66–2.78)
0.37 (0.15–0.94)

0.94
0.80
0.33
0.18
0.89
0.45
0.40
0.04

1.49 (0.90–1.20)
0.69 (0.26–1.83)
4.01 (2.17–7.43)
4.05 (2.43–6.73)
0.86 (0.49–1.49)
0.66 (0.38–1.14)
0.61 (0.35–0.96)
0.38 (0.19–0.75)
1.12 (0.62–2.05)
1.03 (0.57–1.85)
0.61 (0.26–1.44)
1.24 (0.45–3.41)
1.37 (0.47–4.01)
1.49 (0.42–5.23)
1.94 (0.83–4.55)
1.06 (0.54–2.08)
1.03 (0.85–1.24)
0.93 (0.53–1.60)
0.93 (0.53–1.62)

0.59
0.45
<0.001
<0.001
0.59
0.14
0.07
0.01
0.70
0.93
0.26
0.67
0.56
0.53
0.13
0.87
0.75
0.78
0.79

1.08 (0.89–1.32)
0.40 (0.09–1.85)
5.26 (2.44–12.50)
3.85 (1.92–7.69)
1.01 (0.49–2.02)
0.73 (0.36–1.49)
0.56 (0.27–1.12)
0.42 (0.18–0.99)
1.00 (0.46–2.19)
0.90 (0.40–2.04)
0.59 (0.14–2.50)
0.68 (0.15–3.17)
1.33 (0.31–5.64)
1.24 (0.32–4.88)
3.29 (0.91–12.5)
0.89 (0.36–2.22)
1.07 (0.84–1.37)
1.08 (0.52–2.22)
–

0.44
0.24
<0.001
<0.001
0.98
0.39
0.10
0.05
0.99
0.80
0.47
0.62
0.70
0.75
0.07
0.81
0.59
0.84
–

1.29 (0.63–2.62)
0.65 (0.37–1.13)
0.20 (0.12–0.35)
1.04 (0.60–1.80)

0.48
0.13
<0.001
0.90

0.83 (0.31–2.23)
0.54 (0.26–1.11)
0.14 (0.07–0.27)
0.96 (0.46–2.00)

0.71
0.09
<0.001
0.91

The outcome patient delay, as a continuous variable in minutes, was naturally log-transformed.
Post-secondary education.
b Knowing symptoms of TIA and aware that TIA is a precursor of stroke.
c Naturally log-transformed.
TIA, transient ischemic attack; MS, minor stroke; B, unstandardized beta coefficient; CVD, cardiovascular disease; ABCD2, prognostic score for early stroke risk prediction, including the items age, blood pressure, clinical symptoms, duration and diabetes; VAS,
visual analogue scale.
a

toms, or general knowledge about TIA symptoms, do not
necessarily lead to an urgent call for medical advice. A
more important determining factor seems to be the patient’s knowledge that a TIA warrants urgent treatment.
Furthermore, we showed that delays are much longer
during out of office hours, even in a health-care system
with 24 h availability of GP care.
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In contrast with previous studies, we analyzed a larger
population of patients with symptoms suggestive of a TIA
and performed a separate analysis among patients with a
confirmed TIA or minor stroke. The larger population
represents the clinical domain in which a quick response
to symptoms is required. Moreover, as in around a quarter of referred suspected TIA cases, the consulting neuDolmans/Hoes/Bartelink/Kappelle/Rutten

Table 3. Final multivariable linear regression model of determinants of patient delay, in the 202 patients suspected of TIA, and in the subgroup of 123 patients with a definite diagnosis of TIA/minor stroke

Variable
Total study population (n = 202)
Dysarthria
Onset of symptoms out of hours
Event considered an emergency
General knowledge about TIA
Aware that TIA requires urgent treatment
Patients with definite TIA/minor stroke (n = 123)
Dysarthria
Onset of symptoms out of hours
Event considered an emergency

B (95% CI)

p value

0.53 (0.29–0.96)
3.01 (1.87–4.83)
0.25 (0.15–0.42)
1.64 (1.02–2.66)
0.53 (0.28–0.99)

0.04
<0.001
<0.001
0.04
0.05

0.49 (0.24–1.01)
2.97 (1.63–5.39)
0.25 (0.15–0.42)

0.05
<0.001
<0.001

The outcome patient delay, as a continuous variable in minutes, was naturally log-transformed because of a
skewed distribution.
Backward selection of variables was applied, using a cutoff of p < 0.05.
TIA, transient ischemic attack; B, unstandardized beta coefficient.

rologist is uncertain about the final diagnosis, delay studies including only confirmed TIA patients are hampered
by selection of more typical TIA cases. Interestingly, our
results from both suspected TIA patients as confirmed
TIA patients point out the same determinants of patient
delay, with consistent beta coefficients from univariable
as well as multivariable analyses.
Motor symptoms and speech difficulties have been inconsistently associated with shorter delays by TIA patients [6–8]. Unlike previous studies, we distinguished
dysarthria from dysphasia, and in multivariate analyses,
specifically dysarthria was an independent predictor of
delay. Either this specific neurological deficit triggers patients or their relatives to seek for medical help rapidly, or
dysarthria is part of a combination of symptoms that creates more urgency. We found no evidence for a relation
between motor symptoms and delay. A possible explanation is that milder and short-lasting motor deficits can be
easily misinterpreted or trivialized.
Earlier studies did not provide a conclusive answer regarding the role of patient’s recognition of symptoms
suggestive of TIA [6–9]. Our study showed that recognition of symptoms alone is not a key trigger to respond to
symptoms rapidly. The participants that did consider a
TIA even showed less sense of urgency than those who
did not. Moreover, general knowledge of TIA (symptoms) was associated with longer instead of shorter delays. Possibly, this can be explained taking into account
the comforting effect of symptoms that resolve rather
quickly. In the acute stage this effect might be even stron-

ger in patients that recognize a TIA, than in patients who
have no clear idea what they experienced. It appears logical that knowledge about the required urgency in suspected TIA was associated with both shorter delays and the
sense of urgency. However, taken all together, these data
suggest a general lack of sense of urgency in lay people in
case of suspected TIA.
Out of hours symptom onset shows to be a strong determinant of patient delay. Patients tend to wait until office hours to report their symptoms. This is in line with
the findings by Lasserson et al. [5], who attributed the effect of time of symptom onset largely to the lack of accessible GP care out of hours. A relevant difference with this
study, however, is that the Dutch health-care system nowadays includes an easily accessible round the clock GP
out-of-hours service, which is commonly used by patients. Moreover, in the past decade, campaigns comparable to the UK “Act FAST” campaign have encouraged
people to respond to stroke-like symptoms immediately
[12]. Nevertheless, still 80% of patients reported their
symptoms during routine office hours.
Compared to other studies assessing patient delay, we
interviewed patients early after symptom onset, in this
way limiting recall bias. Still some degree of recall bias
must be considered, especially concerning our questions
about knowledge of TIA. In our standardized questionnaire, we specifically asked for the knowledge prior to the
suspected event; however, answers could be influenced by
their search for medical advice and GP consultation. Furthermore, it is important to realize that patients with
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symptom onset >72 h before contacting the GP were not
included in the study.
Translating our results to clinical practice, this study
highlights that beyond knowing and recognizing strokelike symptoms, lay people still need to learn to act in case
of symptoms suggestive of a TIA, explicitly also if symptoms are mild and/or short lasting.
Conclusion

Patients still tend to delay till office hours to report
TIA symptoms. Speech difficulties, and specifically dysarthria, are related to shorter patient delay. To reduce patient delay, awareness of TIA symptoms should increase
and more importantly lay people should be educated to
consider a TIA as an emergency.
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