Open access

BM)J Open

To cite: Erkelens DCA,

Zwart DL, van der Meer GH,

et al. Is the time of calling
helpful for differentiating
transient ischaemic attack and
stroke from mimics in primary
care out-of-hours services? A
cross-sectional study. BMJ Open
2020;10:6041408. doi:10.1136/
bmjopen-2020-041408

» Prepublication history and
additional material for this paper
is available online. To view these
files, please visit the journal
online (http://dx.doi.org/10.
1136/bmjopen-2020-041408).

Received 09 June 2020
Revised 25 September 2020
Accepted 23 November 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

Department of General Practice,
Julius Center for Health
Sciences and Primary Care,
University Medical Center
Utrecht, Utrecht University,
Utrecht, The Netherlands

Correspondence to
Dr Daphne CA Erkelens;
D.C.A.Erkelens@umcutrecht.nl

Original research

Is the time of calling helpful for
differentiating transient ischaemic
attack and stroke from mimics in
primary care out-of-hours services? A

cross-sectional study

Daphne CA Erkelens
Loes TCM Wouters @, Esther De Groot
Arno W Hoes, Frans H Rutten

ABSTRACT

Objectives Telephone triage of patients suspected of
transient ischaemic attack (TIA) or stroke is challenging. Both
TIA and stroke more likely occur during daytime, with a peak
in the morning hours. Thus, the time of calling might be a
helpful determinant during telephone triage. We assessed
the time of calling in patients with stroke-like symptoms who
called the out-of-hours services in primary care (OHS-PC),
and evaluated whether the time of calling differed between
patients with TIA or stroke compared with those with mimics.
Design Cross-sectional study.

Setting Six OHS-PC locations in the Netherlands.
Participants 1269 telephone triage recordings of patients
calling the OHS-PC because of stroke-like symptoms. We
collected information on patient characteristics, symptoms,
time of calling and urgency allocation. The final diagnosis
related to each triage call was based on letters from the
neurologist (retrieved from the patient’s general practitioner).
Primary and secondary outcome measures The
primary outcome measures were the time of calling

hourly and 4 hourly, and the risk of TIA or stroke/hour. The
secondary outcome measure was the risk ratio of TIA or
stroke in the morning (08:00—12:00h) versus other hours.
Results Mean age was 68.6 (SD+18.5) years, 56.9% were
women and 50.0% had a TIA or stroke. The risk ratio of TIA
or stroke among people calling with stroke-like symptoms
between 08:00—12:00h versus other hours was 1.13

(95% CI1.00 to 1.28, p=0.070). After correction for age and
sex, the adjusted risk ratio was 0.94 (95% Cl 0.80 to 1.10,
p=0.434).

Conclusion In patients who called the OHS-PC because

of stroke-like symptoms, the time of calling did not differ
between patients with TIA or stroke and patients with
mimics.

Trial registration number The Netherlands National Trial
Registry (NTR7331).

BACKGROUND

Early recognition and timely diagnosis of
patients with a transient ischaemic attack
(TTA) or stroke is of vital importance in order

, Dorien L Zwart, Gerben H van der Meer,

, Roger AMJ Damoiseaux,

Strengths and limitations of this study

» This is the first study that examined the time of call-
ing as a possible predictor of transient ischaemic
attack (TIA) or stroke at out-of-hours services in
primary care.

» All people with stroke-like symptoms were included,
and not only patients with established TIA or stroke.

» The researchers were blinded to the final diagnosis
at the time of data collection, which limited the in-
fluence of hindsight bias.

» As the exact time of onset was often unknown, we
used the time of calling.

to initiate interventions that can reduce
the risk of (permanent) brain injury and
recurrent stroke.'™ The risk of subsequent
ischaemic stroke after TIA is highest in the
first few days and gradually decreases in the
following weeks.” ® Previous studies on the
early risk of subsequent ischaemic stroke
after TIA reported reduction rates of such
stroke ranging from 60% within 6weeks to
80% within 3 months after early start of anti-
platelet therapy and oral anticoagulation in
those with atrial fibrillation.' *® In order to
achieve early treatment, neurological symp-
toms must be interpreted adequately, which
can be rather challenging.”"" Other diseases
can mimic the signs and symptoms of TIA (eg,
migraine aura, seizure and syncope) or stroke
(eg, seizure, brain tumour and syncope).'* *?
Moreover, symptoms can be non-specific, and
in the case of TIA symptoms can be short-
lasting and thus resolved by the time a patient
calls for medical help.'*™"*

In the Netherlands, as in other European
countries, a large number of suspected TIA
or stroke patients first contact the general
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practitioner (GP). During out-of-office hours (ie,
evenings, nights, weekends and holidays), patients can
contact the out-of-hours services in primary care (OHS-
PC)."” At the OHS-PC, trained nurses perform telephone
triage, and they are supported by a semi-automatic deci-
sion support tool called the Netherlands Triage Stan-
dard (NTS).'® The NTS is based on the hospital-based
Manchester Triage System.'®!” The aim of the NTS is to
allocate adequate urgencies based on an algorithm that
helps the triage nurse to assess patient’s problems. These
automatically generated urgencies are linked to a certain
time period within which a GP or ambulance should
examine the patient. Since the implementation of the
NTS at Dutch OHS-PCs in 2011, an increase in higher
urgency allocations was seen,'® without an increase in
clinically critical disorders, suggesting the NTS results
in a more defensive triage process than a less structured
history-taking applied by triage nurses.'’ Also, the care
demand and workload at Dutch OHS-PC increased over
time,”” *' underlining the urgent need for determinants
that could optimise telephone triage.

Previous studies already showed that, compared with
other acute cardiovascular diseases, stroke more often
occurs during daytime than at night, with a peak inci-
dence in the morning hours between 06:00—12:00h,*°
and a less prominent peak in the (early) evening.?’** This
circadian rhythm applies to both ischaemic and haemor-
rhagic stroke,?*"** and also to TIA.* A similar circadian
pattern was found in telephone calls for acute neurolog-
ical events at the emergency department.”* Whether the
time of calling helps to triage calls for neurological events
in OHS-PC settings is unknown. This would be the case,
if during certain time periods, the incidence of TIA or
stroke is higher than that of mimics compared with other
time periods (ie, a higher risk ratio of TIA or stroke).

To date, studies concerning the time of calling and the
circadian rhythm in TIA or stroke have been executed
in secondary care settings, and only evaluated those with
established TIA or stroke.* We aimed to assess whether
urgency allocation in telephone triage at the OHS-PC
could be improved if the time of calling was considered
in patients with stroke-like symptoms, that is, whether
the incidence of TIA or stroke was different from that of
mimics (ie, a difference in risk ratio) over 24 hours.

METHODS

Study design and data collection

This cross-sectional study is part of a larger research
project called Safety First.”

Telephone triage recordings of patients with stroke-like
symptoms who called the OHS-PC between 2014 and 2016
were evaluated. Data was collected from six OHS-PC loca-
tions in the vicinity of Utrecht, the Netherlands, covering
rural and urban areas.™

The triage recordings were selected based on (1)
keywords in the OHS-PC electronic health records
suggesting stroke-like symptoms (online supplemental

table 1) and on (2) International Classification of Primary
Care (ICPC) codes linked to the calls, which reflected
our study domain (ie, K89 TIA, K90 stroke, N17 vertigo/
dizziness, N18 paralysis/weakness, N19 speech problems,
N29 other symptoms related to the nervous system, N89
migraine and N91 facial palsy/Bell’s palsy).*”

Both patients with ongoing and already faded symp-
toms were included. After the aforementioned selection,
we re-listened a random sample of >1000 recordings and
collected information about symptom presentation, and
in addition, other patient characteristics and urgency allo-
cation. The time of calling was considered as the time of
first medical contact. The final diagnosis of each patient
who has contacted the OHS-PC was retrieved from the
electronic health record of the patient’s own GP. Thus,
for all patients referred to the hospital, the final diagnosis
of TIA or stroke was based on discharge letters from the
neurologist (or the emergency department). We defined
a final diagnosis of TIA or stroke as (1) a TIA, (2) a minor
ischaemic stroke or (3) major ischaemic stroke. TIA or
stroke mimics were defined as stroke-like symptoms, but
with a diagnosis other than TIA or stroke. For patients
who were not referred to the hospital, we used follow-up
data up to Imonth on possible recurrence of TIA or
stroke from the GP’s electronic health record.

Data analyses

The occurrence of TIA or stroke was first analysed
hourly. We calculated, based on time period, the abso-
lute number of patients with a final diagnosis of TIA or
stroke and the whole population of those calling with
stroke-like symptoms. By dividing the absolute number
of TIA or stroke patients by the total number of callers
with stroke-like symptoms, the risk ratio of TIA or stroke/
hour was calculated. Furthermore, we calculated the risk
ratios of TIA or stroke for several time periods in order to
identify time period(s) in which the risk ratio of TIA or
stroke was the highest. Also, we calculated the adjusted
risk ratios for TIA or stroke after correction for age and
gender. We reported the risk ratios with corresponding
95% CI. Patient characteristics, symptoms, medical
history and urgency allocation were compared between
the time period in which the risk of TIA or stroke was
highest and other time periods. We used the %* test or
Fisher’s exact test for categorical variables and the inde-
pendent samples t-test for continuous variables in order
to compare callers with and without established TIA or
stroke. The duration of symptoms was dichotomised to
<4.5 hoursand >4.5hours, in line with the recommen-
dation of the prevailing Dutch GP national guidelines
from 2014.” At that time, ischaemic stroke patients were
considered eligible for thrombolysis if symptoms lasted
<4.5hours.™*! Urgency levels were dichotomised to high
(U1-U2) and low (U3-Ub) according to the NTS hier-
archy of urgencies (Ul: medical help within 15min (by
ambulance); U2: patient must be seen by a GP in <1 hour;
U3: patient must be seen in <3hours; U4: patient must
be seen in <24 hours; Ub: telephone advice is considered
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Telephone triage calls of 9 OHS-PC in the Netherlands

from the period 2014-2016
ICPC and keyword
selection

n=1,200,000

Available TIA/stroke
suspected calls
n=13,500

l

Random sample Excluded triage calls (before re-listening) n=509
n=2,209 - Callers <18 years n=88
- Callers not living in the vicinity of Utrecht n=164
- Triage call of poor quality n=8
- Noactual triage call, but other kind of

Triage calls
re-listened
n=1,700

consultation n=249

Final diagnosis not available n=431

- Callers enlisted with a GP who refused to
provide information on the final clinical
outcome n=31

- Callers enlisted with a GP who did not respond
to request for final clinical outcome n=400

Triage calls with
final diagnosis
1=1,269

Figure 1 Flowchart. GP, general practitioner; ICPC,
International classification of primary care; OHS-PC, out-
of-hours services in primary care; TIA, transient ischaemic
attack.

adequate).35 Data analyses were performed using SPSS
V.25.0 (IBM, Armonk, New York, USA).

Patient and public involvement

No patients were involved in setting the research ques-
tion or the outcome measures, or in developing plans for
design; however, they were involved in the implementa-
tion of the study. In addition, they were asked to advise
on interpretation and writing up of results. Results will be
shared and discussed with the national patient commu-
nity of cardiovascular diseases.

RESULTS
Our study population consisted of 1269 patients of whom
we could obtain a final diagnosis. A flowchart of the inclu-
sion and exclusion criteria, and the number of eligible
patients and final included study population is displayed
in figure 1.

The mean age was 68.6 (SD+18.5) years and 722
(56.9%) were women. In total, 291 (22.9%) patients were
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Figure 2 Time of calling of 1269 patients with neurological
symptoms suggestive of TIA or stroke calling the OHS-PC,
divided into patients with and without TIA or stroke. OHS-
PC: out-of-hours services in primary care; TIA, transient
ischaemic attack.
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Figure 3 Risk of TIA or stroke/hour of 1269 patients with
neurological symptoms suggestive of TIA or stroke calling
the OHS-PC, divided into men and women. OHS-PC, out-
of-hours services in primary care; TIA, transient ischaemic
attack.

diagnosed with TIA, 143 (11.3%) with minor ischaemic
stroke, 201 (15.8%) with major ischaemic stroke and 61
(4.8%) with other (neurological) life-threatening events
(LTE), including haemorrhagic stroke. The remaining
573 (45.2%) patients were diagnosed with non-urgent
disease (eg, migraine with aura, syncope or peripheral
vestibular disorder). Men had somewhat more often a TIA
or minor stroke than women (37.3% vs 31.9%, p=0.043)
and women tended—non-significantly—to more often
have a major ischaemic stroke than men (14.4%% vs
16.9%, p=0.236) . Of all 1269 patients, 67.8% were referred
to the hospital (ie, 58.7% to the neurologist and 9.1% to
the emergency department), while the remaining 32.2%
remained under the care of the GP. Importantly, 90.9%
of the patients still had problems while calling and 70.2%
were seen within 3hours by a physician (29.5% by the GP
on duty for the OHS-PC, and 70.5% by the neurologist
or emergency department physician after referral to the
hospital).

In figure 2, the absolute numbers/hour are shown of
patients with and without TIA or stroke. Most patients
with TIA or stroke called during daytime, with a peak inci-
dence between 08:00—12:00h; 140 (22.0%) and a peak
between 14:00—18:00h; 125 (19.7%). The lowest inci-
dence of TIA or stroke was between 01:00—05:00h; 18
(2.8%). The distribution in time of patients calling with
mimics of TIA or stroke was similar to those with TIA or
stroke.

The overall risk of TIA or stroke was 50.0% (51.7% in
men and 48.9% in women). In figure 3, the distribution
of the risk of TIA or stroke/hour divided into men and
women is plotted. The risk distribution of TIA or stroke/
hour was comparable for men and women. A sensitivity
analysis for TIA or minor stroke and major stroke sepa-
rately showed similar results as for the combination of
TIA or stroke.

Based on the 4-hourly analysis (figure 4), most patients
with stroke-like symptoms called between 16:00—20:00h
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TIA, transient ischaemic attack.

(30.7%). Only 4.4% called at night between 24:00—
04:00h, and 6.1% between 04:00—08:00h . Of those who
received a final diagnosis of TIA or stroke, 30.4% called
between 16:00—20:00h, and 3.6% called during the night
between 24:00—04:00h. The risk of TIA or stroke during
the day ranged from 46.6% (20:00—24:00h) to 55.1%
(08:00—12:00h) while this was 41.1% at night from
24:00—04:00h.

The risk ratio of TIA or stroke from 08:00—12:00h
compared with other hours was 1.13 (95% CI 1.00 to 1.28,
p=0.070); 1.25 (95% CI 1.05 to 1.49, p=0.022) for men
and 1.04 (95% CI 0.87 to 1.25, p=0.666) for women. After
correction for age and gender, the adjusted risk ratio for
TIA or stroke from 08:00—12:00h compared with other
hours was 0.94 (95% CI 0.80 to 1.10, p=0.434).

The baseline characteristics of patients calling during
the time period with the highest risk of TIA or stroke (ie,
between 08:00—12:00h) and those who called during
other hours are shown in table 1. Patients calling between
08:00—12:00h were significantly older (76.0 years vs 71.0
years, p=0.003), more often experienced arm weakness
(561.3% vs 40.8%, p=0.19), and more often had patient
delay (ie, more often called 24.5hours after the start of
symptoms, 54.0% vs 37.4%, p<0.001) than those calling
during other hours (50.0% vs 35.6%, p=0.005). Also,
patients calling in the morning had less speech problems
(71.7% vs 79.5%, p=0.042) and (near) fainting (5.4%
vs 9.8%, p=0.041). Both groups were comparable with
respect to medical history, cardiovascular medication
use, cardiovascular risk factors and call characteristics.
The majority of patients calling for stroke-like symptoms
received a high urgency allocation: 65.4% in the 08:00—
12:00h group and 59.5% in the group calling other hours
(p=0.088). Patients calling between 08:00—12:00h were
significantly more often diagnosed with TIA or minor
stroke than those calling during other hours (39.8%
vs 32.8%, p=0.037), whereas the proportion of major

ischaemic stroke and other LTEs (eg, haemorrhagic
stroke, subarachnoid haemorrhage, sepsis or meningitis)
as final diagnoses were comparable in both groups.

DISCUSSION

Patients with stroke-like symptoms most often called
during daytime, with a peak in the morning between 8 am
and noon and a peak between 2 pm and 6 pm. There was
no time period in which the relative risk of TIA or stroke
among callers with stroke-like symptoms was substantially
higher than in other time blocks.

This is the first study in which the time of calling among
patients with stroke-like symptoms is assessed in the
OHS-PC setting and in which data on the ratio between
TIA or stroke and all people calling for stroke-like symp-
toms are presented. Previous studies included patients
with established TIA or stroke only, were performed in
emergency department settings, and showed that TIA or
stroke occurred more frequently during daytime than
nighttime, and, in particular, more frequently during
the morning (06:00—12:00h) than the afternoon.?%7 %
Pathophysiological mechanisms like an increase of heart
rate, blood pressure and peaks in clotting factors, cortisol
and epinephrine levels start in the early morning, and
have been shown to be underlying mechanisms of the
occurrence of cardiovascular events (eg, acute coronary
syndrome or rupture of aortic aneurysms).** 7712 TIA and
stroke probably share, at least in part, these pathophysio-
logical mechanisms with cardiovascular events.”** Never-
theless, some studies also reported a second peak in the
early evening between 4 pm and 8 pm.**

Analysed hourly and 4 hourly, we could reproduce the
morning peak as well as a peak in the afternoon among
TIA or stroke patients, and the lowest number of TIA or
stroke during the night, similar to previous literature.”
In a meta-analysis of 31 publications including more than
11000 strokes, based on the time of onset of symptoms, a
crude OR for stroke of 1.79 (95% CI11.72 to 1.87) between
06:00—12:00h was found compared with other hours.*
In our study, based on the time of contacting the OHS-
PC, the crude risk ratio was 1.13 (95% CI 1.00 to 1.28,
p=0.070) for 08:00—12:00h compared with other hours.
The results of the meta-analyses and our study may also be
affected by difference in settings (emergency department
vs OHS-PC), and thus, case-mix with differences in preva-
lence of TIA or stroke.

While other studies suggested to organise care processes
(eg, quality and quantity of staff in the emergency depart-
ment) based on the demand during the TIA or stroke
peak hours,” our study shows that this seems not to be
worthwhile in the OHS-PC setting because the risk ratio
of TIA or stroke did not substantially differ over time.

An important strength of our study is that we consid-
ered all people with stroke-like symptoms, and not only
patients with established TIA or stroke. Also, there was a
low susceptibility to hindsight or recall bias, because the
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08:0012:00h n=254 (20.0%) Other hours n=1015 (80.0%) P value*

Mean age in years (SD) 71.9 (16.7) 67.7 (18.9) 0.001

Medical history and cardiovascular medication:

TIA (n=637) 36 (29.0) 140 (27.3) 0.697

Coronary artery disease (n=303) 15 (23.8) 39 (16.3) 0.163

Antithrombotics use (n=939) 78 (41.3) 361 (48.1) 0.091

Hypertension (n=421) 38 (45.2) 168 (49.9) 0.449

Diabetes mellitus (n=417) 23 (29.1) 127 (37.6) 0.158

Mean call duration in min:s (SD) 07:26 (03:31) 07:49 (03:47) 0.154

Triage nurse consulted the GP 142 (55.9) 612 (60.3) 0.203

Face drooping (n=713) 75 (52.4) 276 (48.4) 0.389

Leg weakness (n=653) 68 (51.1) 218 (41.9) 0.056

Speech problems general (n=769) 104 (71.7) 496 (79.5) 0.042

Headache (n=497) 56 (55.4) 231 (58.3) 0.600

Dizziness (n=312) 60 (82.2) 203 (84.9) 0.573

Sweating (n=208) 17 (45.9) 75 (43.9) 0.817

Pallor (n=255) 15 (30.0) 66 (32.2) 0.765

(Feeling of nearly) fainting (n=1103) 12 (5.4) 86 (9.8) 0.041

Per acute onset (within seconds) (n=211) 15 (53.6) 93 (50.8) 0.786

Symptoms still present at time of calling 237 (94.4) 917 (91.4) 0.117
(n=1254)

High (U1 or U2) 166 (65.4) 604 (59.5) 0.0881

Referred to:

Continued

(3]
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Table 1 Continued

08:0012:00h n=254 (20.0%)

Other hours n=1015 (80.0%) P value*

Emergency department 21 (8.3)
Not referred (remained under GP care) 85 (33.5)
Final diagnosis:
TIA/minor stroke 101 (39.8)
Major strokef 39 (15.4)
Life threatening events§ 9(3.5)
Intracerebral haemorrhage 3(33.3)
Other non-urgent diseases| 105 (41.3)

94 (9.3) 0.622
324 (31.9) 0.638
333 (32.8) 0.037
162 (16.0) 0.813
52 (5.1) 0.292
19 (36.5) 0.585
468 (46.1) 0.172

*Pearson X2 test for categorical variables, Fisher’s exact test for categorical variables if cell counts <5, and Mann-Whitney U test for not-

normally distributed continuous variables.
TP value for high versus low NTS urgency.
FIncluding lacunar infarction and stroke not otherwise specified.

§Among others sepsis, acute coronary syndrome, meningitis and herpes encephalitis.
Y/Among others migraine (with aura), syncope, peripheral vestibular disorder and Bell’s palsy.
ANS, autonomic nervous system; GP, general practitioner; NTS, Netherlands triage standard; TIA, transient ischaemic attack.

researchers were blinded to the final diagnosis at the time
of data collection.

A limitation is that we could not use the time of
symptom onset, because in the vast majority of patients,
the exact time of onset was unknown and patients could
only indicate whether symptoms existed less than or more
than 4.5 hours. There could have occurred some diag-
nostic misclassification because in 67.8%, the diagnosis
was based on the findings (including brain imaging) of
the neurologist or emergency department physician,
while the remaining 32.2% was based on a GP diagnosis
only. However, it is unlikely this has affected our conclu-
sions regarding the time of calling. Furthermore, we
had missing values on several symptoms, a phenomenon
inextricably linked to research with routine care data.
However, these missing values did not affect our primary
outcome (the final diagnosis of TIA or stroke), making
multiple imputation unnecessary in order to perform
multivariable analysis. We had also missing outcome
data, but fortunately, we could compare rather detailed
patient characteristics of those in whom the GP delivered
the final diagnosis and those in whom the GP did not
(online supplemental table 2). This comparison showed
no substantial differences, and, therefore, missing
outcome data unlikely resulted in selection bias by only
using the data of patients in whom the final diagnosis was
known. Finally, patient delay could have created ‘a shift
to later hours’ in our study, because we used the time of
contacting the OHS-PC, while previous studies used the
time of onset of symptoms for evaluating the incidence
over 24 hours.

CONCLUSION

In patients who called the OHS-PC because of stroke-
like symptoms, the time of calling did not differ between
patients with TIA or stroke and patients with mimics.
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