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ABSTRACT

Treatment of acute ischemic stroke is time critical and early initiated reperfusion treatment increases
the chances of good recovery. However, in 2007, only 3% of ischemic stroke patients were treated
with thrombolysis in Sweden. Patients’ late arrival to hospital was considered to be one of the reasons
for the low treatment rate. The aim of the first study was to evaluate if delay to treatment could be
decreased with high priority dispatch of ambulance and thus increase the number of patients eligible
for thrombolytic treatment. As high priority of suspected stroke patients is dependent on identification
of stroke, the following studies aimed to evaluate identification of stroke.

Study I: Patients (n 942) with suspected stroke within 6 h, aged 18-85 were randomized from EMCC
or ambulance to intervention, Priority 1 alarm or control, Priority 2. The intervention group
randomized from EMCC arrived to hospital 13 minutes (p <0.001) earlier, and 26 minutes (p <0.001)
earlier to stroke unit compared to the control group. Furthermore, twice as many patients in the
intervention group (35%, p <0.001) were treated with thrombolysis compared to the patients in the
control group (17%). The conclusion of the study was that higher priority, both pre- and in-hospital is
favorable for patients with acute stroke.

Study II was a descriptive study of the use of the Face-Arm-Speech-Time test (FAST) in
identification of stroke by the EMCC and the ambulance in the patients included in Study I. In all,
52% of the patients were correctly identified as stroke/TIA. The EMCC included 71% of the patients
with stroke/TIA diagnosis and the ambulance included another 29%. At least one FAST symptom was
positive in 64% of the included patients. The positive predictive value, PPV, for FAST was 56% in the
EMCC included patients and 74% in the ambulance included patients. The conclusion was that FAST
is not enough to support identification of stroke in emergency calls. The study demonstrated that more
information of how stroke is expressed in emergency calls concerning stroke is needed to improve
identification.

Study III was a descriptive study of symptoms expressed by the caller in emergency calls concerning
stroke of the 179 emergency calls included 64% were dispatched as stroke. Speech disturbance (54%),
fall or lying position (38%) and altered mental status (27%) were the most common symptoms in
calls. FAST symptoms were presented in 64% of the calls and were more commonly presented in calls
dispatched as stroke. The FAST symptoms were presented spontaneously by the caller in 90 %. Fall or
the patient being in a lying position (66%) was the most dominating problem presented in the stroke
calls dispatched as non-stroke. These result show that FAST is rarely asked for and that the calls
dispatched as non-stroke often were presented as a fall or the patient being in a lying position.
Questions about FAST symptoms in emergency calls with fall/lying position or altered mental status
presented may improve identification of stroke.

Study IV was a qualitative study of obstacles and facilitators in communication and interaction of the
participants in emergency calls concerning stroke using interpretive phenomenology. Of the 68
emergency calls from Study 11l where fall/lying position were presented, 29 calls were analyzed. The
dispatch codes were blinded in the first step of analysis, 13 calls were dispatched as stroke and 16 as
non-stroke. The nurses’ expertise skills were the identified aspect that could be decisive in
identification of stroke. Other important findings were aspects of the first call-taker and nurse that can
be influenced to improve identification, such as authority, competence and coaching strategies. The
result indicated need of education and training to improve identification of stroke and to support the
process of developing expertise skills.
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1 PREFACE

Eight years have passed since the project leading up to this thesis started, and I realize that
part of the background has a historical perspective. Medical practice has been changed and
although I have studied the changes and worked in the new settings I have not quite realized
until now how fundamental the changes are.

This thesis focuses on identification and priority of acute stroke which has also been the focus
of my clinical work as a stroke nurse when taking care of patients from the emergency
department through the in-hospital Stroke-Chain-of-Care. From caring for one patient at a
time as a stroke nurse, I became a researcher studying the process of the Acute Stroke-Chain-
of-Care with a large number of stroke patients. The studies brought new stimulating
challenges to me, especially to my patient oriented work and it have been exiting to get to
know stroke and stroke patients from the prehospital perspective. To listen to emergency calls
have also given me knowledge and a deeper understanding of the difficulties of assessing and
identifying stroke in emergency calls. The studies have resulted in changes in prehospital
guidelines and introduction of the identification tool Face-Arm-Speech-Time test, FAST,
which is still in use.

It has been a privilege to do research and at the same time use my clinical skills. Now I have
the opportunity to link my clinical skills with continued research and to, hopefully, contribute

to improvements for stroke patients.
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2 INTRODUCTION

This study started with a project aiming to improve the frequencies of thrombolytic treatment
in acute ischemic stroke and to reduce time to treatment and time to admission to stroke-

units, in Stockholm.

In the year of 2003 thrombolytic treatment was approved in Sweden for treatment of ischemic
stroke (1). Intravenous thrombolytic treatment within the first hours of onset can restore the
circulation in the brain through recanalization and thus affect the outcome of stroke (2-4).
The chances of successful recanalization are strongly time dependent due to the brain tissues
sensitivity to oxygen deficiency (5, 6). Until 2003, there was no approved treatment available,
in Sweden, to reduce the brain damage of acute stroke. Consequently, stroke was not
considered or prioritized as an urgent condition in the prehospital setting and the emergency
department. The introduction of thrombolytic treatment was slow and there were great
variations in frequencies of thrombolytic treatment as well as in door-to-needle times
between the centers. In 2007, five years from approval of thrombolytic treatment, only 3% of
all patients with ischemic strokes were treated with intravenous thrombolysis in Sweden and
4% in Stockholm (7). The door-to-needle time was around 60 minutes in Sweden at the time

even though thrombolysis was known to be a time-dependent treatment.

Two of the main problems contributing to the low thrombolytic treatment rate were the
patients’ late arrival to hospital and poor routines to recognize patients eligible for treatment
both pre- and in-hospital. In Stockholm the guidelines for priority in dispatching ambulances
for acute stroke was Priority 2 of 4 with Priority 1 being the highest priority dispatched.

Treatment and care in stroke units for patients suffering a stroke have been shown to improve
the final outcome (8). However, only 59% of the stroke patients in Stockholm were initially
treated in a stroke unit and 28% of the stroke patients were never treated in a stroke unit (7).
This was the setting for stroke care in 2007 and the reasons for launching the first study in
this thesis. The situation of a low rate of thrombolytic treatment and too few patients cared

for in a stroke unit called for improvements.

The first study in my thesis aimed to investigate if a higher priority from the Emergency
Medical Communication Center (EMCC) would result in an increased number of patients
eligible for thrombolytic treatment with decreased delay. The study also aimed to increase the
number of patients treated in a stroke unit for improving outcome of stroke.

11



3 BACKGROUND

3.1 STROKE

Stroke is a vascular disease, caused by disruption of cerebral blood circulation and
subsequent cell death. The effects of stroke can be devastating with permanent loss of
physical and cognitive functions, or death. Stroke is one of the leading causes of death and
neurological disabilities in the world and in Europe stroke is the second most common cause
of death, nearly 1.1 million deaths per year (9, 10). In Sweden, approximately 25 000 persons
suffers a stroke every year of which 76% have their a first stroke (11). In Sweden the 30-day
mortality is 20% (12) and of the surviving patients 80% are living at home after three months,
86% are independent in walking, and 22% are receiving home help services (12).

Stroke is defined by the World Health Organization, WHO, as “A focal (or at times global)
neurological impairment of sudden onset, and lasting more than 24 hours (or leading to

death), and of presumed vascular origin.” (13)

In an adult Caucasian population, stroke is caused by ischemia in 85%, a blockage of a
thrombus or an embolus in the cerebral arteries. The brain cells dies due to the oxygen and
glucose deficiencies, and the area of dead tissue becomes a cerebral infarction. In 15% of
stroke patients, the stroke is caused by a rupture of an artery, leading to an intracranial
hemorrhage in 2/3 and a subarachnoid hemorrhage in 1/3 (14, 15).

A transient ischemic attack, TIA, is an ischemic event causing reversible symptoms of a
stroke. The WHO definition of TIA is “focal neurological symptoms lasting less than 24
hours” (13). The duration of symptoms is often short, 5-10 minutes or up to one hour (16-18).
A TIA is associated with an increased risk of stroke, approximately 10% of patients with a
TIA suffer a stroke within the first 90 days after a TIA (19, 20).

The brain is dependent on a constant supply of oxygen and glucose to keep the brain cells,
particularly the neurons, active and alive (21). The brain consumes a large amount of oxygen
related to the size of the brain, 20% of the total body consumption (22). The normal cerebral
blood flow (CBF) is approximately 50-60 ml/100 g tissue/min (17). In CBF below 20 ml/100
g/min the brain tissue is affected and the electrical activity diminished resulting in impaired
function of the cells in the affected area (17, 21). Irreversible brain damages occur when the
blood flow is decreased below 10 ml/100 g/min and the oxygen and energy supply become
insufficient resulting in death of the neurons (17, 21). The reduced blood flow activates a
series of neurochemical processes, the injury spreads rapidly and becomes irreversible, an
ischemic core. The cells surrounding the ischemic core is called the penumbra, these cells are
affected by the limited blood flow and threatened by death but are still within reach for
rescuing through reperfusion (21, 23). The penumbra decreases rapidly the first hour after the
vessel occlusion and the irreversible damage, the death of the neurons is spread (21). Two
million neurons have been estimated to die every minute in the acute phase of stroke,
resulting in disruption of 14 billion synapses and 12 km of myelinated fibers (5). Half of the
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penumbra have been estimated to be lost after 3 hours and after 6-8 hours most of the neurons
are permanently damaged (21). The penumbra means possibilities of reperfusion by
therapeutic interventions to restore the blood supply and rescue the threatened cells to recover

(15).

3.1.1 Sex and gender

When the studies in this thesis were initiated in 2008, data on sex and gender differences and
equalities in stroke were lacking in Stockholm. Given the sex differences in cardiac diseases,
and stroke being a closely related disease of vascular etiology it was of interest to explore the
relation in stroke (24). The age among men and women are one of the obvious differences,
with women being 4-5 years older than men at stroke onset (25-34). In Sweden, the mean age
of stroke onset is 76 years but the men are almost 5 years younger, 73 years and the women
78 years (11, 35). Men are dominating in stroke patients younger than 65 years in Sweden,
64% men and 36% women, and also in the age group 65-74 years where there are 62% men
and 38% women (11). In contrast, women are dominating among stroke patients >85 years,
64% women and 36% men (11). Due to longer life expectancy women are more likely to
suffer a stroke, and as risk of stroke increases with older age, women have more stroke events
than men overall. The aspect of age complicates comparisons between women and men as
age also affects social aspects, comorbidity, treatments and interventions as well as outcome
and mortality (35).

It has been shown that women more often live alone prior to stroke (34, 36) which probably
is due to higher age. Older age and previous living alone affects the prospects of returning
home after stroke, and previous studies show that more women are discharged to nursing
homes (25, 31, 35). Regarding differences in severity of stroke between women and men
conflicting results are presented in a review of previous studies (26). However, women have
greater risk of cardioembolic stroke partly because older age predisposes women for atrial
fibrillation resulting in a higher risk of cardioembolic stroke, and cardioembolic stroke is
typically more severe (26, 31, 35). Women are reported to have poorer outcome after stroke
than men (25, 27, 31), whether the differences remain after adjusting for age and age related
component is more difficult to determine. One review suggests that the difference of poorer
outcome for women after stroke do remain after adjustments of age and other sex differences
in medical history and presentation (25). Nevertheless, mortality in stroke is strongly
associated with older age and women with stroke are older (25, 26, 35).

3.1.1.1 The use of Emergency Medical Service, EMS

The EMS includes the emergency call to the EMCC and the ambulance service. Data on
EMS use for stroke patients in Stockholm prior to start of Study I in 2008 is lacking, but since
2012 arrival of ambulance is registered in the National Stroke Register, Riks-Stroke (7). The
data from 2013 shows that 76% of stroke patients in Sweden arrived to hospital with an
ambulance of whom 31% were men < 80 year, 20% were women < 80 years, 20% were men
> 80 year and 29% women > 80 years (11).

13



3.1.1.2 Identification, priority and delay

National data of identification rate, priority and delay for stroke patients prior to start of Study
I'in 2008 is lacking.

3.1.1.3 Thrombolytic treatment

Thrombolytic treatment has been shown to be equally beneficial for women and men (37). In
the first approval of thrombolytic treatment the age was limited to18-80 years (1) which
reduced the eligibility for thrombolytic treatment of female stroke patients. In 2013, no age
limit was affecting the decision of thrombolysis. However, less patients with ischemic stroke
over 80 years (8%) were treated compared to those under 80 years (13%) in Sweden, equally
between the sexes (11). Other studies support the data of no difference in frequencies of men
and women and thrombolytic treatment (27, 30, 38). However, women have been reported to
be less likely to receive thrombolytic treatment in conflicting study reports (39). The
functional outcome after thrombolytic treatment was reported with no significant difference
between men and women although men showed higher risk of mortality and symptomatic
intracerebral hemorrhage (40-42).

3.1.14 Stroke unit care

Data of access to stroke unit care concerning sex were not reported in the National Stroke
Register for the years prior to the start of the studies in this thesis, 2007.

3.1.2 Stroke Treatment

The treatment of ischemic stroke aims to restore the blood criculation and reduce the brain
damage due to the blockage of blood supply. In Sweden, the first treatments for ischemic
stroke become available only in the last decade and before that, stroke was treated as a non-
urgent condition. The diagnostic possibilities were improved when computer tomography
(CT) scans were introduced in clinical practice in the late 80’s and the possibility to
differentiate ischemic from hemorrhage stroke opened up for new opportunities of treatment.
Previously, treatment had been available for subarachnoid hemorrhage and exceptionally for
intracerebral hemorrhage and malignant ischemic stroke where decompressive treatment
could be considered to avoid lethal compression of the brain (17). The treatments available in
ischemic stroke before approval of thrombolysis was directed to limiting the effects of stroke
and avoiding further vascular incidents or complications. Thrombolytic treatment to restore
the circulation was approved for acute treatment of stroke in 2003 in Sweden (1). To consider
thrombolytic treatment, intracerebral hemorrhage needs to be excluded by a CT scan or
Magnetic Resonance Imaging (MRI) (1).

To measure disability and dependency in ADL in stroke the Modified Rankin Scale (mRS) is
used, Fel! Hittar inte referenskiilla.. Clinical trials such as the studies of thrombolytic
treatment used the mRS scores to describe outcome in the patients treated compared to the
patients not treated. (43, 44)

14



The Modified Rankin Scale, mRS
Grade  Description
0 No symptoms at all
1 No significant disability despite symptoms:
able to carry out all usual duties and activities
2 Slight diisability: unable to carry out all previous activities
but able to look after own affairs without assistance
3 Moderate disability: requiring some help,
but able to walkwithout assistance

4 Moderately severe disability: unable to walk without assistance,
and unable to attendto own bodily needswithout assistance
5 Severe disability: bedridden, incontinent, and

requiring constant nursing care and attention

Figure 1 The Modified Rankin Scale is used to measure disability and dependency after stroke

3.1.3 Thrombolysis

To resolve the thrombus or emboli the thrombolytic agent in stroke, recombinant tissue-type
plasminogen activator (r-tPA) is given as intravenous infusion during one hour (1, 2).

The thrombolytic treatment have shown a favorable outcome with modified Rankin Scale,
mRS, 0-2 i.e. no symptoms at all or slight disability, in 41% of patients treated with
thrombolysis within 3 hours compared to 32% of those without treatment (4). When
thrombolysis is given between 3-4.5 hours from stroke onset the favorable outcome of mRS
0-2, was 58% in the treated group compared to 56 % in the non-treated group (45). Another
study reported favorable outcome of mRS 0-1 for 52% of the patients treated within 3-4.5
hour compared to 45% of those not treated (46). The result of r-tPA treatment is strongly time
dependent and the treatment can cause bleeding complications with deterioration or death (3,
47, 48).

Thrombolytic treatment was approved for ischemic stroke within 3 hours of onset in the
United States in 1996, after the study results of NINDS (2). In Sweden, thrombolytic
treatment for ischemic stroke was approved of in 2003 within the age of 18-80 years (1).
Randomized clinical trials were continued to further define the time window and age
limitations (45, 46, 49-51). In Europe the approval of thrombolysis in stroke was given on
conditions that the safety aspects were monitored and further studies of extended time
windows performed. The approval was given with a list of contraindications and criteria. (1)

In the end of 2008, after the inclusion for Study I was closed, the time limit for thrombolysis
was extended to 4.5 hours in the Swedish clinical recommendations while awaiting approval
for extended time limit. Thrombolytic treatment is still more beneficial given within 3 hour
from onset than between 3 - 4.5 hours although there are limited positive effect in outcome up
to 4.5 hours (3, 48, 52, 53). The new recommendations were based on studies which also
challenged the age limits (45, 46, 52).
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The narrow time-window excludes patients from r-tPA treatment as most stroke patients
arrive too late to the hospital. Early estimations of the target level for thrombolytic treatment
in ischemic stroke have been calculated to 15% (54) and later on up to 24% (55). The rate of
thrombolytic treatment prior to the start of the studies included in this thesis was 3% in
Sweden which indicated room for improvements. Today the thrombolysis rate in Sweden is

11% of the ischemic stroke and equally distributed among the sexes (11).

3.1.4 Endovascular intervention

In the last decades, treatments for acute ischemic stroke have been developed further with
endovascular intervention aiming at restoring the cerebral circulation through recanalization
(56-67). Endovascular interventions are still developing regarding techniques and devices,
and require specialist competence and resources only available at specialized centers.
Recanalization by endovascular intervention is still time dependent and requires examinations
with angiography and often also perfusion CT or MRI to locate the blockage, to evaluate if
the blockage is attainable and if there is a penumbra with tissue still to be saved.
Endovascular intervention can be a complement to thrombolytic treatment or an option when
thrombolysis is contraindicated due to unknown time of onset, timeframe outside the 4.5 h

window, anticoagulant treatment, or recent surgery. (64-67)

3.2 DELAY

In a historical perspective, stroke has not been considered a high priority emergency
condition demanding immediate attention even though stroke is a potentially life threatening
condition. The prospect of acute treatment and importance of fast assessment is relatively
“new” both to the health care organizations and the public, and the progress towards a high-
priority emergency concept has been slow. Another obstacle for delay is that stroke
symptoms tend to induce passivity and neglect rather than action because the symptoms do
not cause pain, anxiety or alert the patient to act. The delay from onset of symptoms to start
of treatment needs to be reduced however; the patient’s delay cannot be directly influenced
by the Chain-of-Care. Hence, in studies and interventions for improvements the delay is often
divided in patients delay, prehospital- and in-hospital delay, Figure 2.

| PREHOSPITAL DELAY | IN-HOSPITAL DELAY |

service

%

PATIENT EMCC AMBULANCE EMERGENCY STROKE UNIT
Time from stroke Time from Time from DEPARTMENT Time from
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Figure 2 An overview showing the prehospital and in-hospital delay. * CT scan could be performed and
thrombolytic treatment started at the emergency department, the stroke unit, or the intensive care unit.




3.2.1 Patient delay

Time is critical in treatment of ischemic stroke, every minute counts as early initiated
treatment is associated with a more favorable outcome (3, 5, 6). Despite the urgency of
treatment many patients arrive late to the hospital, and the patients’ delay of seeking help is a
major problem in finding the stroke patients eligible for thrombolytic treatment. Reasons for
patients’ delay have been shown in a previous study to be that stroke and/or the urgency of
stroke was not recognized, the patient was living alone, the stroke onset was not witnessed,
the patient did not seek medical help, and stroke started at home (68). Unawareness of the
urgency of the symptoms was also reported in one third of the stroke patients in another
study, while another third waited for the symptoms to vanish (69). Many patients called a
relative to consult first and (70-73) some stroke patients were unable to call for help (68, 70).

For many patients arriving to hospital the time of stroke onset is unknown for example when
the patient wakes up with stroke symptoms or is unable to tell the time, which excludes
thrombolytic treatment. Varying proportions of delay have been reported. One study reported
58% of all patients to have an unknown time of stroke onset and only 18% had an onset
within 2 hours when arriving to hospital (74). Another study showed that 35% of the patients
arrived to hospital within 6 hours from onset, 39% arrived between 6-24 hour, 18% after 24
hours, and onset was unknown for 9% of the patients (75). In wake up stroke, the time of
onset is calculated from the last known time without symptoms which often reach beyond the

window of treatment.

To decrease patient delay, public campaigns to recognize symptoms and call for immediate
actions have been launched with easy memory-checks such as the Face-Arm-Speech-Time
test, and calling the emergency number (76-81). Studies show varied results when
investigating the public’s knowledge of stroke and furthermore there seems to be a
discrepancy between knowledge and action. Recognizing symptoms of stroke is not
synonymous to recognizing the emergency of the condition. (72, 82-85)

3.2.2 Prehospital delay

Calling the emergency number concerning stroke is strongly associated with shorter delay
(69, 86-98) and is an independent factor in enabling arrival within 2 h of onset (74, 75, 86,
99-103). The EMCC is often the first link in the Acute Stroke-Chain-of-Care which increases
the possibilities to reduce delay and improve the care. Activating the EMS enables the first
actions of identification and care to be started. The EMS is a prolonged arm of the hospital
where the care and treatment starts at scene. Delay can be increased not only by a fast
transportation but by early evaluation enabling contact and prenotification to the hospital. The
prehospital delay is difficult to compare between different countries as organization,
guidelines and distances within the area differs. In the Stockholm catchment area, patients
with suspected stroke will be transported to the nearest hospital while in other places the
ambulance might by-pass smaller hospitals to get to specialized stroke centers.
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3.2.3 In-hospital delay

Prenotification to the receiving hospital by ambulance decreases the in-hospital delay through
early activation of the in-hospital Stroke-Chain-of-Care (104-108).

3.2.3.1 Door-to-Needle-Time

The door-to-needle-time (DNT) is defined as the time from the patients’ arrival to the
hospital to start of treatment. In Stockholm, the door-to-needle time was approximately 60
minutes in 2007 prior to start of Study I, according to our local Safe Implementation of
Treatments in Stroke, SITS, register. The door-to-needle time in Helsinki was 67 minutes in
2003 but after reorganization the DNT was reduced to 34 minutes in 2005 (86) but many
countries reported DNT to be over 60 minutes in 2007 (109, 110).

3.3 IDENTIFICATION OF STROKE

It has been reported that 25-56% of stroke patients recognized their symptoms as stroke
(100). Data of dispatchers’- and ambulance nurses’ identification in Stockholm, prior to the
study in 2008 is lacking. International data of dispatchers’ stroke identification varies
between 31-57% (111-119). Ambulance personnel have the advantage of being able to
evaluate patients face-to-face, and usually have higher numbers of identified stroke (114).

Previous studies indicate identification by ambulance personnel between 45-78% (113, 120).

3.3.1 Symptoms of stroke

The area of the brain affected by the impaired arterial blood supply determines the symptoms
of a stroke. Depending on size of occlusion or bleeding, location, and collateral blood flow
the symptoms can vary from mild to devastating. The large arteries in the brain are divided in
the middle cerebral artery (MCA), anterior cerebral artery (ACA), and posterior cerebral
artery (PCA). The MCA supplies large parts of the two hemispheres and is the area most
frequently affected by a stroke. The ACA supplies the inner part of the hemispheres and the
frontal lobe and is a more unusual location of a stroke. The PCA supplies the posterior part of
the hemispheres, the occipital lobe, the cerebellum, and the brainstem. (121)

e Symptoms from MCA are contralateral hemiparesis, ipsilateral conjugated eye and head
deviation, and drowsiness. The cognitive symptoms depend on which hemisphere is
affected; aphasia and apraxia is in general caused by left sided injury, while injury in the
right hemisphere generally causes hemineglect, agnosia, and confusion.

e Symptoms from ACA are weakness in the distal lower limb and lesser in the upper limb,
motor hemineglect, transcortical motor aphasia and behavioral disturbance.

e Symptoms from PCA are ipsilateral headache, diplopia, rotary or linear vertigo,
unsteady gait, hiccup, bilateral or crossed motor or sensory symptoms, disconjugated
gaze, decreased level of consciousness, and amnesia. (121)
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The symptoms of stroke described above is described from a medical professional

perspective which often differs from the laymen’s due both in how the symptoms are

expressed and which symptoms are observed. The patient may not even be aware of the

symptoms and hence not express them.

WHO described symptoms of stroke for laymen by sudden onset of:

o unilateral weakness in face, arm or leg

 unilateral numbness of the face, arm, or leg

o confusion, difficulty speaking or understanding speech

« difficulty seeing with one or both eyes

o difficulty walking, dizziness, loss of balance or coordination

e severe headache with no known cause

 fainting or unconsciousness
(122)

In the professional version, WHO describes symptoms of stroke divided in “General major
symptoms” and “Other symptoms”, cited in Table 1 (13).

“General major symptoms”

Symptoms should be of a presumed vascular
origin and should include one or more of the
following definite focal or global
disturbances of the cerebral function:

* Unilateral or bilateral motor impairment
(including lack of coordination)

* Unilateral or bilateral sensory impairment
* Aphasia/dysphasia (non-fluent speech)

* Hemianopia (half-sided impairment of
visual fields)

* Forced gaze (conjugate deviation)

* Apraxia of acute onset

* Ataxia of acute onset

* Perception deficit of acute onset.

“Other symptoms”

* Dizziness, vertigo

* Localized headache

* Blurred vision of both eyes
* Diplopia

* Dysarthria (slurred speech)

* Impaired cognitive function (including
confusion)

* Impaired consciousness
* Seizures
* Dysphagia.

Table 1 WHOs’ description of stroke symptoms, cited (13).

3.3.2 Mimics and chameleons

Identification of stroke and TIA can be difficult even in hospital. A previous study reports
69% of the clinical diagnosis of stroke to be correct in hospital (123) supported by a review
reporting 10-30% of the stroke patients to be incorrectly diagnosed (91, 124). Symptoms of
stroke and TIA can also be found in a numerous other conditions and diagnosis, so called
stroke mimics. Differential diagnosis to stroke can be tumors, migraine, epileptic seizures,

intoxication, hyper-/hypoglycemia, demyelinating disease, and severe infection. (123-130)
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Chameleons of stroke is the opposite of mimics where the stroke is incorrectly identified as
other conditions than stroke (131, 132) which may result in delay and inadequate treatment.

A previous study showed stroke specific symptoms like weakness, facial drop, and speech
disturbance as well as loss of consciousness to be associated with shorter delay to CT-scan,

while difficulties walking and imbalance were associated with longer delay to CT-scan (133).

3.3.3 Face-Arm-Speech-Time test

Figure 3 The Face-Arm-Speech Time test is used to identify stroke by facial weakness, arm weakness

and speech disturbances.
To support and increase prehospital identification of stroke different kind of scales and
protocols has been used (113, 120, 130, 134-140). In this thesis, the Face-Arm-Speech-Time
test, FAST, was introduced in the prehospital setting in Stockholm, both in the EMCC and in
the ambulance to support identification in Study I and II. Most previous studies reported
FAST used by ambulance personnel but not by dispatchers. The FAST test was developed
from the Cincinnati Prehospital Stroke Scale (CPSS) test that was derived from the National
Institute of Health Stroke Scale, NIHSS, in purpose to create a tool for prehospital
identification of stroke. FAST and CPSS are similar and test for facial weakness, arm
weakness and speech disturbances, Figure 3. (139, 141, 142) The tests are simple and
reported to provide good recognition of stroke (138, 143).

In Sweden, a national stroke campaign started in 2011 equivalent with the FAST test but
translated to the Swedish “AKUT” with A for Face drop, K for arm/leg weakness, U for
speech disturbances and T for time to call the emergency number 112 (76). Similar actions to
improve knowledge of stroke among the public have been undertaken internationally (144-
149).
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3.4 ACUTE STROKE-CHAIN-OF-CARE

AN

1
1 Emergency
Ambulance
StrOke Emergency department
onset call

Acute Stroke-Chain-of-Care

Figure 4 The Acute Stroke-Chain-of-Care.

The acute stroke chain of care starts from the first contact with health care. The most
effective start is calling the emergency number, in Sweden number 112, Figure 4. Every part
of the chain is important for the best result and treatment for the patient.

3.4.1 Prehospital Stroke-Chain-of-Care

34.1.1 Emergency Medical Communication Center

:IC I First call-tak | | N Simultaneously
aller Irst call-taker urse Dispatching
Relative Triage to E Evaluation |
Healt care Health Care o of condition, seriousness,
personnel Police = actions needed and priority.
Patient Fire department =
Witness Coast guard etc =
&)

Figure 5 A flow-chart showing the process of the emergency call. Adapted from the manuscript for

Study I'V, submitted to Journal of Advanced Nursing, JAN, with permission.
The EMCC is often the first link to the health care system and treatment at hospital for stroke
patients, Figure 5. The EMCC in Sweden assesses the calls to the national emergency number
112, from 14 centers spread over the country (150). The competence of the call-takers in
EMCC was increased in Stockholm 2008, and all emergency calls concerning medical needs
were connected to a registered nurse. A 112-call is answered by the first call-taker for triage
between police, fire department, medical situations etc. The first call-taker controls the level
of consciousness, breathing and general condition before collecting data of address, and
connecting the call to a nurse. The nurse evaluates the condition, the urgency and need of
action. The condition is given a summed up dispatch code with a priority attached. The
ambulance can be dispatched simultaneously during the call or after ended call. For medical
support the nurse uses a criterion based index, the Medical index of 30 chapters.
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The Medical index is based on symptoms but with some exceptions e.g. stroke is found under
the heading “Stroke”, and there is no chapter of unilateral weakness, speech disturbances or
fall. Thus, to get guidance for identification of stroke the nurse needs to first suspect stroke.

Dispatch Priority

The dispatch codes are predefined and attached with a relating priority according to the
guidelines in the Medical index.

The priority levels used are:
Priority 1 - life threatening emergency medical conditions

Priority 2 - urgent but not life threatening medical conditions
Priority 3 - neither life threatening nor urgent medical conditions
Priority 4 - a non-urgent transport to health care services, for example, for a planned

diagnostic procedure.

A Priority 1 Alarm calls for immediately response with use of lights and sirens and for a
Priority 2 call the goal is to reach the patient within 30 minutes. A Priority 2 call can be
interrupted if another Priority 1 alarm is received, while a second ambulance are sent to the
original Priority 2 alarm causing an increased delay.

Suspected stroke within the 3-hour-time-window of thrombolytic treatment was a Priority 2
before start of Study I in 2008 according to the guidelines for EMCC in Stockholm. The
guidelines of priority differed within the country.

Calling 112

Prior to the start of Study I, little was known about the number of stroke patients transported
with ambulance, or delay in different parts of the Acute Stroke-Chain-of-Care in Sweden.
The ambulance use varied in different reports; The European Stroke Organization (ESO)
reported an EMS use of about 50% while studies from the US reported 48% (74), 60% in
Italy (151) and 70-74% in France (116, 152).

The caller is normally a third person in emergency calls concerning stroke (73, 111, 119, 153-
155) which complicates the identification since symptoms are presented from the caller’s
perspective (156, 157).
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34.1.2 Ambulance

The ambulance provides advanced medical resources and high medical competence out of
hospital which enables evaluation of the condition and first medical treatment at scene. In
Stockholm, all ambulance units are manned by a registered nurse, often with a specialist
competence for prehospital care. At scene, the ambulance personnel register consciousness,
vital signs, and observations relevant for the condition e.g. glucose in stroke. The ambulance
guidelines recommend a general approach of A-B-C-D-E control and for stroke the directed
evaluation of stroke symptoms e.g. FAST, onset, and history of cardio-vascular diseases,
diabetes and medication relevant for stroke (158). The FAST test was introduced in the
EMCC, and the ambulance in Stockholm 2008 due to the start of Study 1.

The ambulance units are dispatched from the EMCC with a priority code indicating the
urgency. The dispatch priority is reevaluated when the ambulance personnel arrives at scene.

Prenotification

Prenotification to the receiving hospital by the ambulance is included in all Priority 1 alarms
in Sweden. The prenotification alerts the personnel in the hospital and activates the in-
hospital Stroke-Chain-of-Care.

3.4.2 In-hospital Stroke-Chain-of-Care

There are seven emergency hospitals in the Stockholm area, serving a population of
approximately 2 million inhabitants (159). In Stockholm, no action to reduce door-to-needle
time was adapted prior to Study I in this thesis, even though Helsinki already in 2000 had
started actions for improvement (160). When Study I was initiated in 2008, all patients with
stroke alarms (Priority 1) arrived to the emergency room for evaluation before CT scan.
Thrombolytic treatment was started after arrival to stroke unit or intensive care unit, and there
were no procedure for by-passing the emergency department or starting treatment directly
after CT-scan at the time.
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34.2.1 Emergency department

Photo: Fotogrunpen at Sodersiuhuset

In standard procedure the ambulance priority is re-evaluated when arriving to hospital.
Patients with less urgent ambulance priority are re-evaluated and triaged in the emergency
department while Priority 1 patients are brought to the emergency room for prompt
evaluation and re-priority. In the emergency department the priority relates to the speed of
action concerning e.g. CT-scan, monitoring vital functions, symptoms and need of treatment.
The priority can be changed during the stay in the emergency department and is not valid
during the rest of the in-hospital Stroke-Chain-of-Care in standard procedures.

34.2.2 Stroke unit

A stroke unit is an organized in-hospital care with a multidisciplinary team including stroke
specialists, nurses and professionals within rehabilitation. The stroke team consists of
personnel with interest of stroke, educated and trained in stroke care and working according
to stroke guidelines. The patients and their relatives are involved in rehabilitation and
information (8, 161). Stroke unit care has a positive effects of the outcome of stroke and is an
important part of stroke treatment and care (8). In-hospital stroke unit-care is associated with
better outcome, lower mortality, higher rate of independence and more patients living at
home one year after stroke (8, 162). The benefits of stroke unit care have been reported to be
persistent up to five or ten years after discharge regardless of age, sex or stroke severity and
can be accessed by all stroke patients in contrast to thrombolysis which is available for only a
few (8).

Prior to start of Study I, stroke units were available in all acute hospitals in Stockholm
although not all stroke patients were treated in a stroke unit; many stroke patients were
initially treated elsewhere in 2007. Of the stroke patients in Stockholm, 72% were cared for
in a stroke unit sometimes during the hospital stay, and 41% of the stroke patients were
initially treated in a non-stroke ward. (7)
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3.5 RATIONALES FOR THE THESIS

In 2007, prior to the start of Study I, only 3% of the patients with ischemic stroke were treated
with thrombolysis in Sweden, although thrombolytic treatment had been approved since
2003. The time was critical, time window for treatment was 3 hours from onset of stroke, but
data of ambulance use, delay and the number of patients eligible for thrombolytic treatment

were unknown at the time.

Reducing prehospital and in-hospital delay could result in more patients eligible for
thrombolytic treatment as well as a better outcome after treatment. The door-to-needle time

was about 60 minutes and could be reduced to increase the effect thrombolysis treatment.

An interventional study of a higher prehospital priority for acute stroke patients gave us an
opportunity to study the effect in terms of early arrival to hospital and enabling thrombolytic

treatment for stroke patients.

The numbers of patients treated in the stroke unit also showed need of improvements. Forty-
one percent of the stroke patients were initially treated in a non-stroke unit and 28% were
never treated in a stroke unit. A higher priority given by the EMS system could also affect

early arrival and initial care in a stroke unit.

Since dispatch priority is associated with identification of stroke in the EMCC, the
identification became an important aspect of the process.

A positive result of the priority intervention would benefit the acute stroke care in Stockholm
and improve access to acute treatment with thrombolysis and stroke unit care.
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4 AIMS

The overall aim of this thesis was to study identification of stroke by the EMS system and the

effects of a higher priority from ambulance dispatch to arrival at stroke unit in acute stroke.

With low rates of thrombolytic treatment in Stockholm and stroke patients arriving late at
stroke unit there was a need of improvements. As treatment of acute stroke is time dependent
and delay was one of the main obstacles in acute treatment, an increased priority through the
Acute Stroke-Chain-of-Care seemed rational, starting from the first link, the EMCC. To
increase the priority, stroke needs to be identified already in the emergency call. To facilitate
identification of stroke, the Face-Arm-Speech-Time test, FAST, was introduced in the EMCC
and the ambulance. This led to the continued studies of identification of stroke, the use of
FAST test and other aspects of identification during emergency calls.

4.1 THE SPECIFIC AIMS FOR THE STUDIES IN THIS THESIS

411 Studyl

The aim was to evaluate if a higher priority in acute stroke could:
- increase the number of patients treated with thrombolysis

- increase the number of patients treated in a stroke unit

- reduce time to thrombolytic treatment

- reduce time to arrival at stroke unit

- have serious negative consequences in other high priority medical alarms

4.1.2 Studyll

The aim was to evaluate the identification of stroke in the patients included as suspected
stroke by the nurse at the EMCC and the ambulance concerning:

- identification of stroke with and without the FAST test compared to stroke diagnosis

- identification of stroke by the EMCC and the ambulance nurses, respectively

4.1.3 Study Il

The aim was to explore how stroke was presented by the caller in emergency calls concerning
patients with stroke:

- what symptoms are presented during emergency calls concerning patients with stroke

- are there differences of symptoms presented in emergency calls dispatched as stroke
compared to the calls dispatched as non-stroke

- are FAST symptoms presented and do they relate to dispatch of stroke

4.1.4 Study IV

The aim was to explore obstacles and facilitators in identification of stroke during emergency
calls, with focus on communication and interaction of the caller and the EMCC concerning
patients with stroke presented by the caller to have fallen or in a lying position.
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5 MATERIALS AND METHODS

Different design and methods have been used in the four studies depending on the aims,

Table 2. A randomized clinical trial was performed to study the effect of a higher priority in

acute stroke, comparing intervention to control (Study I). Identification of stroke in the

prehospital setting was evaluated in two descriptive observational studies (/I-111). In Study I1

correct identification of stroke and the use of FAST by nurses at EMCC and ambulance was

evaluated in the patients included with suspected stroke in Study I. The identification of

stroke was further evaluated in Study I11-1V from the perspective of the emergency call. In

Study 1V a qualitative method was used to analyze the influence of communication and

interaction in identification of stroke in a subgroup of the emergency calls in Study I11. Table

2

5.1 STUDY DESIGNS

Study Design Inclusion criteria Participants Setting

Study | Randomized Suspected stroke 942 Emergency call
Clinical Trial Onset <6 hours Ambulance
Quantitative 18-85 years Emergency Dep.
Prospective Previous ADL Stroke unit

Study Il Descriptive Suspected stroke 900 Emergency call
Quantitative Onset < 6 hours Ambulance

18-85 years

Prospective

Previous ADL

Study Il Descriptive Stroke diagnosis 179 Emergency call
Quantitative ICD 161, 163, 164
Acall to 112
Retrospective Consent
Study IV Qualitative Stroke diagnosis 29 Emergency call

Interpretive

ICD 61, 163, 164

Phenomenology Acallto112
Retrospective Consent

Table 2 An overview summarizing the study designs.

The Acute Study | Study Il Study Il Study IV

Stroke-Chain-of-Care Priority Identification Identification Identification
Suspected stroke Diagnosed stroke

EMCC X X X X

Ambulance X X

Emergency department X

Stroke unit X

Table 3 An overview of the settings, focus and conditions for the studies.
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5.1.1 Studyl

Study I, the Hyper Acute STroke Alarm study (HASTA) was a randomized clinical trial
where the standard dispatch priority at the time, Priority 2 was compared to an increased
priority, Priority 1, in suspected stroke within six hours. Patients randomized to standard
priority served as controls and patients randomized to Priority 1 comprised the intervention
group. The study start was preceded by education of stroke and the Face-Arm-Speech- Time
test for all personnel at the EMCC and the ambulance to facilitate identification of stroke. In
hospital, the emergency departments and the stroke units were informed and prepared
through meetings and workshops. Stroke and TIA diagnosis were defined from the discharge
diagnosis of the International Classification of Diseases codes, ICD, 161 hemorrhagic stroke,
163 ischemic stroke, 164 unspecific stroke and G45 Transient Ischemic Attack. Subarachnoid
hemorrhage, ICD 160, was excluded from the study as symptoms and treatments differ from
the rest of the stroke diagnoses.

5.1.1.1 Method

Patients with suspected stroke within six hours were identified from the emergency call and
randomized by the nurse at the EMCC if the study criteria were fulfilled, Figure 6. The
patients were randomized to intervention or control and ambulance was dispatched. If stroke
was not identified from EMCC, the ambulance personnel could include the patient at scene.
The effect of intervention was then missing from dispatching to arrival at scene as the
patients were dispatched as standard; however, they were treated as a stroke alarm at hospital.
Criteria for inclusion in the study was suspected stroke within 6 hours, age 18-85 years, and
previous independence in activity in daily living (ADL). Patient in need of a Priority 1 of
other reasons was excluded.

@ — EIViCC

Identification of stroke

Suspected stroke <— Ambulance
Symptoms within 6 h

Age 18 - 85 years

|

Randomization

1 1

Intervention Priority 1 Control Priority 2

Figure 6 Schematic illustration of randomization procedure in Study I.
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For the intervention group, the Priority 1 continued all the way to arrival at stroke unit.
Priority 1 dispatch comprises immediate dispatch and response with flashing lights. The
control group was given Priority 2, the standard priority for suspected stroke in Stockholm
before the study. In Priority 2, the ambulance strives to arrive to the patient within 30 minutes
from dispatch. However, traffic and long distances affects time consumption, and also a
Priority 2 call can be interrupted in favor of another Priority 1 alarm resulting in further
increased delay. According to standard procedure, the priority was re-evaluated at scene and
if stroke within the 3-hour time limit for thrombolysis was suspected the priority to hospital
was increased to Priority 1. This standard procedure with increased priority at scene was
maintained in the control group as it was important that the study protocol did not result in

any deterioration in medical care for the patients.

5.1.2 Studyll

Study Il was a quantitative, prospective and descriptive study concerning identification of
stroke by the nurses at the EMCC and the ambulance. The importance of identification from
EMCC arose in the planning of Study I where identification was a prerequisite for the priority
intervention. In the study we needed to recognize patients with suspected stroke and onset
within 6 hour. To increase and support the prehospital identification of stroke, the Face-Arm-

Speech-Time test was introduced in the EMCC and the ambulance for the first time.

5.1.2.1 Method

The patients included in Study I were analyzed concerning identification of stroke. The
identification of suspected stroke was performed by the nurse at the EMCC or in the
ambulance. The use of FAST was optional in the emergency call as a time consuming
procedure could be avoided if stroke already was suspected. One or more symptoms of
FAST, facial weakness, arm weakness or speech disturbance, was defined as a positive FAST
and should be responded to as suspected stroke. Positive FAST was reported in case report
forms (CRF). The nurses also had an option to include patients by own suspicion of stroke.
The FAST test and the nurses’ suspicion of stroke were compared to stroke/TIA diagnosis at
hospital discharge. The ambulance personnel completed full FAST for the patients as it was
easier to evaluate at scene. In patients with negative FAST test the ambulance personnel
could chose the option “own suspicion of stroke”.

5.1.2.2 Participants and Setting for Study I-11

The studies were conducted in corporation between the EMCC (SOS Alarm AB), the
ambulance companies and the seven emergency hospitals in the area of Stockholm, Sweden,
with surroundings. For six month in 2008 from May to November, 942 patients were
included through emergency calls to the EMCC or by ambulance personnel at scene.

In Study II, 900 of the 942 patients randomized in HASTA were included, Figure 7. In 42
patients the source of inclusion was missing, rendering comparison between EMCC and
ambulance included patients impossible.
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Inclusion criteria

* Suspected stroke
P Study | Excluded:
* Onset <6 hours - - Study Il
942 patients 42 patients .
* Age 18-85 vyears . ] . 900 patients
. . included/ Source of inclusion
* Previous ADL-independence . analyzed
. o . analyzed was missing
Exclusion criteria:

» Life-threatening conditions

Figure 7 Flowchart of the patients included in Study I and 1.

The data in Study I and I were analyzed for difference in delay and identification between

men and women.

5.1.3 Study il

Study 11l was a quantitative, retrospective and descriptive study of identification of stroke in
emergency calls concerning patients with stroke diagnosis at hospital discharge. The result of
Study II showed that using FAST for identification of stroke during the emergency call was
not enough and thus the problem of identification remained. The intention in Study III was to
explore how stroke was expressed by the callers in emergency calls, and to learn how to

improve stroke identification of emergency calls.

5.1.3.1 Method

Recorded emergency calls concerning patients with stroke were analyzed retrospectively with
a data collecting tool for background data of the call and symptoms presented or revealed by
questions in the call. The data collecting tool was developed by two researchers after listening
to ten emergency calls of stroke, discussing and the finalizing the predefined symptoms when
an agreement was reached. The tool included the first mentioned problem, FAST symptoms,
and other presented symptoms. Lying position was added to fall in the data collecting tool as
lying position may indicate an un-witnessed fall and inability to stand up due to stroke
symptoms and therefore relevant. For the same reason problems to walk were added to leg
weakness. All calls were analyzed by the same person (AB) and a data collecting tool was
filled out for each emergency call.

The listed symptoms were compared between the emergency calls with dispatch code stroke
and the emergency calls dispatched as non-stroke by the nurses during the emergency call.
Sex difference in the presentation of symptoms were analyzed and presented.

5.1.3.2 Participants and Setting for Study III

Patients discharged with stroke diagnosis from a large teaching hospital in Stockholm
(Sodersjukhuset), the year 2011 during January-June were listed. Stroke was defined as ICD
codes 161 (hemorrhagic stroke), 163 (ischemic stroke), and 164 (unspecific stroke). Of 643
stroke patients identified, 428 arrived to hospital with ambulance and were asked for consent
to participate in the study, Figure 8. The consent to retrieve, listen to and transcribe the
emergency calls was given by 245 patients or their relatives, orally and/or written.
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Calls redirected from the medical guideline and the calls to the ambulance ordering line were
excluded as the initial presentation of the problem was lost and/or influenced. After
exclusion, 179 patients were included for analysis of the emergency calls. Figure 8

U

Number of patients transported by

ambulance
§ n428 )
e A

Number of patients
consenting to participate in the study I:>
n 245

U

Number of patients
callingemergency number 112 directly
ni179

Figure 8 Overview of the inclusion in Study I1I. Adapted from Annika Berglund et al BMJ Open 2015,
with permission from BMJ Open.

5.1.4 Study IV

Study IV was a qualitative study of obstacles and facilitators in identification of stroke during
emergency calls. In this study, the communication and interaction between the participants
related to identification of stroke was in focus. It was obvious when listening to the
emergency calls in Study 111, that there were decisive aspects other than symptoms affecting
the identification of stroke. Study III showed that fall or being in a lying position was the
dominating problem in the emergency calls dispatched as non-stroke; hence these calls were
of special interest to investigate further for improving identification of stroke in the future and

thus chosen for analysis in Study IV.

5.14.1 Method

Interpretative phenomenology, inspirited by Patricia Benner’s approach, was used for the
advantage of bringing several perspectives to the analysis (163). The preliminary
interpretation of the material showed a complex picture of different factors’ influence and the
method enables the analysis to go beyond the surface level and to analyze the calls from a
holistic perspective. In the analysis, the researchers used their knowledge in the
interpretations of the individual’s experiences to seek and to reveal deep insight and
understanding. There is not one true interpretation but the meaning produced in the findings
must be logical, plausible and reflect the reality of the participants. To uncover and explore
the phenomena the researcher seeks to get a deeper and extended understanding of the text.
To fill the gap of understanding the findings needs to be challenged with engaged reasoning,
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extended or turned around in the analysis. The process of analysis proceeds in the writing
where new insights were emerging. (163, 164) In addition we also searched for aspects

related to gender and possible impacts of power.

5.14.2 Participants and Setting for Study IV

In Study 111, 68 patients were reported to have fallen or being in a lying position and thereby
available for inclusion in Study IV, Figure 9. First, three paradigm cases were chosen out of
the 68 patients presented with fall or lying position. The paradigm cases were calls that drew
attention due to different aggravating circumstances. The following patients were included

randomly and in all 29 patients were analyzed when saturation was reached.

Inclusion criteria

+ Stroke diagnosis |61, 163, |64

Exclusion criteria Study III 68 patients Study IV

+ Recording not available |:> 179 patients |:> with fall or |:> 29 patients with

* Callsredirected from Health included lying position fall or lying position
Guideline

* Callsto ambulance ordering

Figure 9 Overview of the patients included in Study IV.

5.2 METHODS OF ANALYSIS
5.2.1 Statistics

5.2.1.1 Study I-111

The statistical analysis was performed using SPSS Statistics version 18 in Study I, version 20
in Study II and version 22 in Study 11l (IBM Corporation, Route 100, Somer, New York
10589 USA).

Descriptive analysis of proportions and positive predictive value (PPV) was performed. The
95% confidence interval (CI) was calculated and when applicable compared to estimate
significance (p-value) (165).

e Positive Predictive Value of the FAST test = the number of patients with positive
FAST test and stroke/TIA diagnosis

e Negative Predictive Value of the FAST test = the number of patients with a negative
FAST test and no stroke/TIA diagnosis

o Sensitivity of the FAST test = the number of patients with stroke/TIA diagnosis and a
positive FAST test.

e Specificity of the FAST test = the number of patients without stroke/TIA diagnosis
and a negative FAST test. Figure 10
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Figure 10 Shows the relation between specificity, sensitivity, PPV and NPV.

To compare groups for statistical significance, Chi 2 and Fischer Exact test were used for

categorical data. The continuous data had non normal distribution and was calculated with
Mann-Whitney U test for significance. For analysis of interaction concerning sex; logistic
regression was used for categorical data, and analysis of variance for continuous data with

reservation due to non-normal distribution of the data.

For calculations of delay in Study I, the data were separated for patients included from the
EMCC and the ambulance units since the priority from dispatch were lost to the patients
included at scene. The data of thrombolysis and stroke unit care were analyzed only from the
patients relevant for the question, patients treated with thrombolysis and patients with stroke
diagnosis.

5.2.2 Qualitative analysis

52.2.1 StudylV

Verbatim transcriptions of authentic emergency calls were analyzed. The authors
participating in the analysis; Annika Berglund, Mia von Euler and Kristiina Heikkild have
different backgrounds but all have an extensive experience of working with stroke patients.
The dispatch code for each patient was blinded in the transcriptions in order for the
researchers to be open to the material, without pre-understanding of the nurses’ evaluation, as
it might have affected the analysis. At first, three emergency calls were chosen as paradigm
cases, these calls were notable in the perspective of obstacles in different ways concerning
identification of stroke. From the paradigm cases aspects of the situation, person, information
and the structure of the call appeared. Details of findings and comments were placed under
the aspects to get a better picture. Texts were read and analyzed in an ongoing process,
commenting, moving back and forth, from the details to the larger perspectives to answers
questions such as “what is this about”, and “does this ease identification or hinder it”. When
we reached saturation and no more new findings appeared in the calls the dispatch codes
were uncovered. One of the authors first checked that both identified stroke and non-
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identified stroke were analyzed. The findings could now be re-evaluated in relation to
identification and the effect of facilitators and obstacles were viewed in a new perspective.
Details were abstracted and concluded in themes. Aspects appeared over the process but was
also reconsidered and changed along the process, and new aspects emerged in the writing
process. The findings were analyzed and processed in dialogue between the three authors,
AB, MvE, KH, until all agreed on the interpretation to be the most reasonable.

5.3 ETHICAL CONSIDERATIONS

The Regional Ethical Review Board in Stockholm approved all four studies: Study I-1I EPN:
2008/383-31/4, Study I1I-1V EPN: 2010/703-31/2 and 13-2010, and additional approval
2012/2055-32. The World Medical Associations’ declaration of Helsinki with ethical
principles for medical research involving humans (166) has been applied in all studies with

the exception of consent in Study I-11.

Ethical considerations in the prehospital and acute phase of stroke are dilemmas. To strive for
evidence based care and treatments require research and research demands ethics and moral.
Not to do research is a poor option, and often the standard procedures lack evidence as well
without being evaluated regarding safety, efficacy or quality. Consent from the eligible study
participants is one of the foundations in research ethics however in different conditions and
situations it is neither possible nor ethical to ask for consent. In acute stroke, the
consequences of stroke may affect and hinder the patients’ ability to process information and
leave consent. The situation in the acute phase pre-hospital and in the emergency department
is not an ideal situation to inform and ask for consent to participation in a study. The patient
does not have the time to process the information and might experience pressure to consent in

order to get cared for.

However, to include the patients able to consent will withdraw many of the stroke patients
from research resulting in less knowledge of these patients which in stroke will be patients
with severe stroke, aphasia and cognitive impairments as well as the patients who die. The
patient groups that are withdrawn from research risk being excluded from implementations of
new treatments and care to follow. The study result will be affected as well as the evidence
based care and treatments available for those patients.

5.3.1 Study I-II

Study I-1I was approved by the Regional Ethics Board without need of consent from the
patients or legally authorized representative. To upgrade priority of dispatch in a randomized
clinical trial was considered to be a beneficial strategy to find evidence and support for new
guidelines prior to implementation. The upgraded priority could have been implemented
without evidence of favorable effects or risks for the patient or the health care organisation.
Testing and evaluating a higher priority in the controlled setting of a study provides
possibility to evaluate both positive and negative effects, prepare the care givers and test the
Stroke-Chain-of-Care stepwise.
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The study would give an estimation of the volumes to expect in an implementation of Priority
1 for suspected stroke within 6 hours. For the control group, standard procedures were
preceded.

The identification of stroke from the EMCC was unknown as well as time of onset at the
time. The intervention was not considered to imply a risk for the patients but a possibility to
analyze the effect for evidence based care. The study was an opportunity to evaluate any
negative effects of other patients with life-threatening conditions, Priority 1 alarms, as
resources are limited. Reports of severe incidents were continuously supervised during the
study. The fact that the patient did not consent to participate was criticized as well as the
randomization between a higher priority and standard procedure. The circumstances of
urgency and stress at the emergency call and inclusion did not offer an acceptable situation
for consent. To ask for consent in arrears would mean loss of results for a large group of
stroke patients which probably would be the patients with most benefits of decreased delay
and thrombolytic treatment. In all research the potential benefits must be weighed against the
risk and in this particular study, Study I and 11, the benefits were estimated greater than the

risks.

The intervention study of higher priority in acute stroke was prematurely terminated due to

media attention with consequences among the public, risking the safety for the patients.

5.3.2 Study llI-IV

For Study III and 1V consent was given by the patients or relatives for the patients of whom
the calls were made. All patients/relatives received written information; most of them by
letter but a small group of patients were included during the hospital stay and received oral
information as well. The callers have not been able to be asked for consent though as they are
not able to identify in the call.
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6 RESULTS

6.1 STUDY I-lI

In all, 942 patients with suspected stroke were included in the Study I, 488 patients in the
intervention group and 454 patients in the control group and 53% were discharged with
stroke or TIA diagnosis. Most patients were included from the EMCC, 71% and the
ambulance personnel included another 25% of the patients at scene not identified by the
EMCC. The source of inclusion was missing in 4% of the patients. The median age was 71
years (range, 22-93 years) and 56% of the patients were men.

6.1.1 Sex and gender

There were slightly more men included in Study I, 56% and the median age for men was 70
years while the women were 73 years old. The results showed no sex significant differences
concerning delay in the Stroke-Chain-of-Care, prehospital or in-hospital, or in thrombolysis

treatment.

Concerning identification, speech disturbance was the only significant difference found
among women and men. The ambulance personnel reported speech disturbance more
frequently in women (56%) with stroke/TIA diagnosis compared to men (42%, p <0.001).
There were no other sex differences regarding identification in Study I1.

6.1.2 Delay

The higher priority showed to be beneficial through the whole Stroke-Chain-of-Care when
the patient was identified from the EMCC and the ambulance was dispatched with Priority 1.
There was no difference in delay between intervention- or control group of the patients
included from the ambulance personnel at scene. The total delay in the Stroke-Chain-of-Care
was 26 minutes faster (p <0.001) for the patients in the intervention group compared to the
control group, from emergency call to admission at stroke unit, for the patients included from
the EMCC. There were no reports of serious adverse events due to competing Priority 1
alarms during the study period.

6.1.2.1 Prehospital

The prehospital delay was 13 minutes shorter (p <0.001) from emergency call to arrival at
hospital for the EMCC included patients with higher priority.

The EMCC delay, time from the emergency call to dispatching was three minutes faster for
the intervention group (p <0.001) and the ambulance arrived to the patient six minutes faster
from dispatch for the intervention group (p <0.001).

Time spent at scene with the patient showed no difference between the intervention- and
control group. The ambulance personnel spent 13-14 minutes at scene in the EMCC included
patients.
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6.1.2.2 In-hospital

In-hospital, the EMCC included intervention group was admitted at stroke unit 20 minutes
faster than the control group (p 0.010). The door-to-needle for thrombolytic treatment was 58
and 57 minutes in intervention and control group respectively and showed no significant
difference.

6.1.2.3 Thrombolytic treatment and stroke unit care

Most of the patients in the study, 84%, arrived to hospital within the 3-hour time window for
thrombolytic treatment with no significant difference between intervention and control
groups. Still, twice as many patients with ischemic stroke were treated with thrombolysis in

the intervention group, 35% compared to 17% (p <0.001) in the control group.

However there was a significant difference in the patients admitted to stroke unit within the
3-hour time window for thrombolytic treatment. Of the stroke/TIA patients in the intervention
group, 61% were admitted to stroke unit within three hours compared to 46% (p 0.008) of the
control group. Of the patient with a final stroke/TIA diagnosis, 71% (n 354) was admitted to
a stroke unit and about half of them arrived to stroke unit within three hours.

6.1.3 Identification of stroke

The continued analysis of identification in Study II, was based on 900 patients as 42 patients
were excluded due to unknown source of inclusion. In Study 11, the identification of stroke
was compared between EMCC and ambulance. Of the 900 patients, EMCC included 667
(74%) patients during the emergency call and the ambulance personnel included another 233
(26%) patients at scene, not identified in the EMCC.

Except from stroke/TIA diagnosis (n 472, 52%), 223 (25%) patients had a mix of medical
diagnosis at hospital discharge, 166 (18 %) had neurological diagnosis, and 39 (4%) patients
were not diagnosed. The patients without diagnosis were patient who were left at home by the
ambulance or patients leaving the emergency department before seeing a physician.

6.1.3.1 Emergency Medical Communication Center

Of the 667 patients included through the emergency call, 337 (51%) patients were discharged
with stroke/TTA diagnosis.

FAST was reported positive in 494 (74%) of the 667 patients included as suspected stroke
from EMCC. The positive predictive value of FAST was 56 %, i.e. of the 494 patients with
positive FAST, 279 patients were diagnosed as stroke/TTA. Of the 337 patients with
stroke/TIA diagnosis, positive FAST was reported in 279 (83%) patients, and it is remarkable
that of the 330 patients with non-stroke diagnosis FAST was positive in 215 (65%) patients.
There were also 58 (17%) stroke/TIA patients with no affirmative FAST reported.
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The study population was 900 patients included by the EMCC or the ambulance although 233
patients were only evaluated by the ambulance. The stroke /TIA patients missed by EMCC
were counted for as not identified in Table 4.

EMCC evaluation Total Stroke/TIA  Nonstroke  P-value
n 900 n 472 n 428

FAST Positive 494 (55%) 279 (59%)  215(50%) <0.001
FAST Non-positive 173 (19%) 58 (12%) 115 (27%) <0.001
Facial weakness, FAST 131 (14%) 82 (17%) 49 (11%) 0.014
Arm weakness, FAST 205 (23%) 135 (29%) 70 (16%) <0.001
Speech disturbance, FAST 367 (41%) 208 (44%) 159 (37%) 0.036
Nurse suspicion of stroke 302 (34%) 130 (28%) 172 (40%) <0.001

Table 4 An overview of FAST noted from EMCC, counted from the total of 900 patients included
although the EMCC only evaluated 667 patients as 233 was identified from the ambulance. Adapted from
Berglund et al. 2014, with permission from Karger Publishers.

Speech disturbance was the most common symptom in the FAST test even of the non-stroke

patients. The nurses alternatively noted own suspicion of stroke, Table 4.

6.1.3.2 The ambulance

The ambulance staff evaluated all 900 patients, Table 5. Of the 233 patients included by the
ambulance, 135 (58%) patients were discharged with stroke/TIA diagnosis. The 233 patients
included at scene were not identified during the emergency call but stroke was suspected by

the ambulance personnel.

FAST was reported positive in 148 (64%) of the 233 patients included as suspected stroke by
the ambulance personnel. Of the patients with positive FAST, 108 (73%) patients were
diagnosed as stroke/TIA, PPV 73%. Of the patients with stroke/TTA diagnosis (135), positive
FAST was reported in 108 (80%) patients and notable is that FAST was positive in 40 (41%)
of the 98 patients with non-stroke diagnosis. There were also 27 (20%) of the 135 stroke/TTA
patients with no FAST reported.

Ambulance evaluation Total Stroke/TIA  Nonstroke P-value

n 900 n 472 n 428
FAST Positive 408 (45%) 301 (64%) 107 (25%) <0.001
FAST Non-positive 492 (55%)  171(36%)  321(75%) <0.001
Facial weakness, FAST 227 (25%) 180 (38%) 47 (11%) <0.001
Arm weakness, FAST 244 (27%) 197 (42% ) 47 (11%) <0.001
Speech disturbance, FAST 306 (34%) 225 (48%) 81 (19%) <0.001

Nurse suspicion of stroke 399 (44%) 269 (57%) 130 (30%) <0.001

Table 5 The ambulance evaluation of FAST, the ambulance personnel evaluated all 900 patients
included. Adapted from Berglund et al. 2014, with permission from Karger Publishers.

Speech disturbance was the most common FAST symptom noted also from the ambulance

with arm- and facial weakness close in numbers, Table 5.
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6.2 STUDY lll-lvV

From the results of Study I, it was clear that a higher dispatch priority from the EMCC
decreased the delay to hospital thus increasing the importance of early identification.
However, one third of the stroke/TIA patients were identified first by the ambulance
personnel at scene in Study 11, which affects the delay and the possibility for emergency
treatment. To learn more of how to improve early identification of stroke, emergency calls of
179 patients with stroke diagnosis were analyzed in Study III concerning symptoms expressed
by the caller.

6.2.1 Sex and gender

The median age differed among the calls about women and men, 83 years and 74 years,
respectively in the 179 emergency calls analyzed. The symptoms were mostly similarly
presented in calls concerning women and men with the exception of altered mental status.
Altered mental status was more frequently presented in calls concerning women, 36%, than
in men, 18% (p 0.012). For male patients, the caller was more often a relative, 53%, and less
often a health care provider, 10 %, compared to female patients where the caller was a

relative in 44% and a health care provider in 36%.

6.2.2 Emergency calls of stroke

Of the 179 analyzed emergency calls concerning stroke, 48% of the patients were men. The
callers were most often a relative, 49%, a health care provider in 23%, and other persons in
16% of the calls. The patient was the caller in 11% of the calls.

6.2.2.1 Identification of stroke
Sixty-four percent of the emergency calls of stroke were dispatched as stroke while 36% of

calls were dispatched with dispatch codes other than stroke. The most common non-stroke
dispatch code was “Uncertain data/seriously ill patient” which was about half (n 34, 52%) of
the non-stroke dispatches. “Unconsciousness” was the second most common non-stroke
dispatch code of which all had Priority 1.
The predefined dispatch codes in the calls were:

e Uncertain data/seriously ill patient (n 34)

e Unconsciousness (n 10)

e Extremity (n 6)

e Seizure (n 3)

e Headache/dizziness (n 3)

e Diabetes (n 2)

e Breathing difficulties/problem (n 2)

e Chest pain/heart disease (n 2)

e Urgent need of care (n 1)

e Suspected suicide/psychiatry (n 1)

e Abdominal/urinary tract (n 1)
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6.2.2.2 Dispatch priority

The ambulance was dispatched with Priority 1 in 64% of the calls, Priority 2 in 31% and
Priority 3 in 5% of the calls. The emergency calls coded stroke were more often dispatched
with Priority 1, 70%, compared to the calls dispatched as non-stroke, 54%.

Onset of symptoms within 6 hours were reported in almost half of the calls (46%) which
indicated a Priority 1 dispatch according to the current guideline of stroke. Of the calls with
dispatch code Stroke, onset within six hour was presented in 54% compared to 32% of the
calls dispatched as non-stroke, Table 6 and Table 7.

Dispatch code Symptom onset Symptom onset Symptom onset Total
Stroke <6hours (n) > 6 hour (n) unknown (n) (n)
n114

Priority 1 59 9 12 80
Priority 2 1 17 13 31
Priority 3 1 1 1 3
Total 61 27 26 114

Table 6 Time of symptom onset related to dispatch priority for the calls dispatched as stroke. Adapted
from Berglund et al. 2015, with permission from BMJ Open.

Dispatch code Symptom onset Symptom onset Symptom onset Total
Non-Stroke <6 hours (n) >6 hour (n) unknown (n) (n)
n 65

Priority 1 14 6 15 35
Priority 2 7 9 8 24
Priority 3 0 5 1 6
Total 21 20 24 65

Table 7 Time of symptom onset related to dispatch priority for the calls dispatched as non-stroke.
Adapted from Berglund et al. 2015, with permission from BMJ Open.
Thrombolytic treatment was given to 24% of the patient calls with dispatch code stroke
compared to 8% of the patient calls dispatched as a non-stroke.

6.2.2.3 Symptoms presented in emergency calls

Speech disturbance, 54%, fall or lying position, 38%, and altered mental status, 27%, were
the most frequently presented symptoms in the 179 emergency calls concerning stroke, Table
8.

In 35 % of the calls, symptoms of FAST, Face-Arm-Speech, were presented in the initial part
of the call, and in 64% sometime during the call. FAST was presented spontaneously in 90%
and was rarely asked for. Suspicion of stroke was presented by the caller in every other call of
which 76% was dispatched as stroke.

The presentation of symptom differed significantly between the calls dispatched as stroke and
the calls dispatched as non-stroke. FAST symptoms were presented in 80% of the calls
dispatched as stroke with speech disturbance standing out, in 68% of the calls. Facial- and
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arm weakness were less presented, in 25 and 21% of the calls respectively. While the calls
dispatched as non-stroke showed positive FAST in 35% of the calls, mostly speech
disturbance, 31%,and facial- and arm weakness in 2% and 5% respectively. Table 8

Apart from FAST, unilateral symptoms and numbness/sensory loss were significantly more
often presented in the calls coded stroke. Altered mental status, a non-traditional stroke
symptom, was commonly presented in all stroke calls, 27% with similar distribution in the
calls coded stroke and in the calls not coded stroke. Table 8

In the stroke calls not coded stroke, fall or being in a lying position was clearly dominant and
presented in 66% of the calls compared to 22% of the calls coded stroke (p <0.001), Table 8.
Except from speech disturbances the numbers of stroke specific symptoms were low in the
calls dispatched as non-stroke, Table 8. Furthermore, the caller mentioned suspicion of stroke
in 32% of the calls dispatched as non-stroke, although more often in the calls dispatched as
stroke, 58%.

Total Cl (%) Dispatch Cl (%) Other Cl (%) Fischer's

Code Dispatch Exact test

“Stroke” Code P value

(n114) (n 65)
Facial weakness 16% (29) 11-22  25%(28)  17-32  2%(1) 2-4  <0.001
Arm weakness 15% (27) 10-20 21%(24)  14-28 5% (3) 1-10  0.002
Speech disturbance 54% (97) 47-62  68% (77) 59-76  31%(20) 20-42  <0.001
Leg weakness/trouble to walk 20% (35) 14-25  24% (27) 16-32 12% (8) 4-20 ns*
Unilateral symptoms 16% (29) 11-22  23%(26) 15-30 5% (3) 1-10 0.001
Numbness/sensory loss 9% (16) 5-13 13% (15) 7-19 2% (1) 0-4 0.012
Hand weakness 7% (12) 3-10 10% (11) 4-15 2% (1) 0-4 ns*
Impaired vision 3% (5) 0-5 2% (2) 0-4 5% (3) 0-10 ns*
Unsteadiness/poor balance 6% (11) 3-10 8% (9) 3-13 3% (2) 0-7 ns*
Dizziness 8% (14) 412 9%(10) 4-14 6% (4) 0-12 ns*
Nausea/vomiting 8% (14) 4-12 8% (9) 3-13 8% (5) 1-14 1.000
Headache 9% (16) 513  10% (11) 4-15 8% (5) 1-14 ns*
Altered mental status 27% (49)  21-34  29% (33) 21-37  25%(16) 14-35 ns*
Fall/lying position 38% (68) 31-45 22%(25)  14-30  66% (43) 55-78  <0.001

Table 8 Symptoms presented in 179 emergency calls concerning stroke. Adapted from Berglund A, et al.
2015 with permission from BMJ Open.

* = non significant

As fall or lying position were the most dominating problem in the calls of stroke not
recognized by the dispatching nurse, those calls were of particular interest to study more
closely.

6.2.3 Factors facilitating and hampering identification

To learn more about how to improve identification of stroke in emergency calls we focused
on the calls with fall or lying position presented, the dominating problem presented in the
calls not dispatched as stroke.
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In the last study, Study IV, the emergency calls were analyzed concerning obstacles and

facilitators in the identification of stroke in aspects of communication and interaction.

Of the 68 calls presenting fall or lying position, 29 calls were finally analyzed, a mix of calls
dispatched as stroke and calls dispatched as non-stroke. The first analysis of the three
paradigm cases revealed factors of situation, person and information to influence the
identification. An early noticed potential hinder was the call hand-over between the first call-
taker and nurse as the communication with the caller was interrupted and the call was
restarted. The restart of the call sometimes caused confusion from both caller and nurse and
the first presentation of the problem were lost to the nurse.

Six themes emerged during the process of analysis; the patients’ ability to express
themselves, the callers’ knowledge of the patient and stroke, call hand-over, the call-takers’
and nurses’ authority, nurses’ coaching strategy and nurses’ skills, Figure 11. When the
dispatch codes were un-blinded, the effect of the obstacles and facilitators were matched in
the 13 calls identified as stroke and 16 calls dispatched as non-stroke. All themes presented
both obstacles and facilitators depending on if the themes were present in a negative or

positive form.

Patient Caller First call-taker Nurse
o
Facilitators and Obstacles in identification of stroke =
Ability to express Knowledge of Authority §= Authority
symptoms the patient Call hand-over E Call hand-over
and stroke = Coaching
o strategies

Expertise skills

Figure 11 The themes from Study IV, found to facilitate or hamper nurses’ identification of stroke in the
emergency calls.

6.2.3.1 The patients’ abilities to express themselves

The information presented in the calls was affected by the patients’ ability to express
themselves regardless of who made the call. In stroke, the patient’s ability to communicate
and perceive the symptoms can be affected by speech disturbances or cognitive impairment
which affects their contribution of information to the caller. When patients could perceive
symptoms of stroke and were able to express them themselves, the symptoms could be
specified and the possibilities to identify stroke increased.

6.2.3.2 The callers’ knowledge of the patient and stroke

The callers’ knowledge was a composition of knowledge of the patient’s previous function,
symptom onset, and knowledge of stroke. When the caller was familiar with the patient’s
previous condition, changes in the condition were easier to address to a new event. Presence
at stroke onset provided the caller with valuable information for describing development and
dysfunction of stroke. When the patient was found, unable to communicate the symptoms, the
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caller was left with the obvious findings as a lying position and the presentation in the
emergency call risked being unspecific. The caller’s knowledge of stroke enabled recognition
and presentations of stroke specific symptoms or mentioning of suspicion of stroke which
facilitated the identification.

6.2.3.3 The call hand-over

During the call, the first call-taker connects the caller to the nurse which caused negative
interruption in the caller’s presentation. The initial presentation was often not repeated when
the nurse was connected, the call was restarted with both information and time lost.

6.2.34 The first call-takers” and nurses’ authority

The authority of the first call-takers and the nurses is an indisputable fact which comes with
the responsibility of the professions. The medical competence and the role in evaluating and
allocating resources give the first call-takers and the nurses an inevitable authority. The
authority affected the communication and the interaction between the participants both
positively and negatively depending on how the authority was used. Early confirmation of the
caller’s need of help, support in the call, and good interaction affected the identification
positively. In negative use, the authority was found to reduce the callers’ contribution of
information. Less information was revealed to nurses who did not make an effort to interpret

the layman’s expressions resulting in.

6.2.3.5 Nurses’ coaching strategy

The nurses’ coaching strategy was obvious when missing and no new information, valuable
for the identification, was revealed. The interaction failed, the nurse was passive and the
caller was left without guiding questions. A coaching strategy supported the caller through
interaction and answers of question to rule out important issues and steer towards more
specific information of the condition. With a coaching strategy, the nurse seemed to have a
guide to stepwise lead the caller for relevant information, even when the first problem was
vague the nurse seemed to have a strategy forward.

6.2.3.6 Nurses’ expertise skills

The only factor found to be decisive in identification of stroke in difficult calls was the
nurses’ expertise skills. Nurses with expertise skills showed an ability to listen, hear, interpret
and analyze the information, situation and the persons important for evaluation. In expertise
skills, the nurse’s clinical experience was added to the medical knowledge and used for
evaluation and identification and also make decisions based on hers/his expertise skills. All
calls had a mix of obstacles and facilitators concerning the situation, the persons involved,
and the information. However, the nurses’ skills were the only factor found to make a
difference between identification of stroke or not. There were calls with good prospective that
were not identified as stroke and there were calls with poor prospective where stroke were
identified.
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The dispatch code could not be predicted by the call and there were no clear similarity in the
findings of the calls dispatched as stroke or the calls dispatched as non-stroke concerning
obstacles and facilitators. Sometimes, the only obvious difference was that in one call the
nurse perceived and interpreted the callers’ presentation as stroke symptoms while in similar
calls, another nurse did not.
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7 DISCUSSION

The focus of this thesis is priority and identification of patients with suspected stroke in the
Acute Stroke-Chain-of-Care, (Figure 12). Thrombolytic treatment of acute stroke is
extremely time dependent and needs to be initiated early after stroke onset to be effective (3,
47, 48). Delay between stroke onset and arrival to hospital is the major reason for low
thrombolytic rates, with patients’ delay of seeking help presented as the major obstacle of
treatment (70, 167). However, the patients’ delay is not included in the studies in this thesis,
only the delays directly dependent on health care, and the Stroke-Chain-of-Care prehospital
and in-hospital, Figure 12.

| PREHOSPITAL DELAY | IN-HOSPITAL DELAY |
PATIENT EMCC AMBULANCE EMERGENCY STROKE UNIT
Time from stroke Time from Time from DEPARTMENT Time from
onset to emergency call dispatchto Time from admission to
emergency call to ambulance arrival at admission to stroke unit
or contact with dispatch hospital discharge from
hospital or ED
health care
service * *
| Stroke onset Treatmen>
Study | >
Stydy Il >
Study I >
Study IV >

Figure 12 An overview of the prehospital and in-hospital delay in the Acute Stroke-Chain-of-Care and

the studies disposition.* CT-scan/MRI and thrombolytic treatment may take place from the ED or the

stroke unit.
In Study I, the benefits of higher priority was obvious and thus emphasized the importance of
early identification of stroke. Prehospital identification of stroke was evaluated in Study II-1V
with focus on the nurses’ identification, symptoms presented, and communication and

interactions in emergency calls concerning stroke.

7.1 PREHOSPITAL IDENTIFICATION OF STROKE

Identification of stroke by the dispatchers has previously been shown to shorten the delay to
hospital (168). In Study II, only 52% of the patients included with suspected stroke were
diagnosed as stroke/TIA. The result of using FAST was not optimal, showing a PPV of 56%
in the EMCC, and patients with actual stroke/TIA were missed. This raises the question
whether FAST is a test with limited usefulness; if FAST misses true stroke while indicating
patients with other diagnoses as stroke, if FAST symptoms are not recognized in the patients
by those making the emergency calls, or if FAST symptoms are presented to but not
recognized at the EMCC. Study III revealed 90% of the FAST symptoms to be spontaneously
presented in the emergency calls. FAST symptoms were rarely asked for, thus it became
obvious that the nurse at the EMCC needs to be prompted to suspect stroke. When symptoms
of FAST were lacking or not observed, less stroke patients were dispatched as stroke. By
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studying the presented symptoms we found fall/lying position to dominate in the emergency
calls dispatched as non-stroke and traditional stroke symptoms were less presented. The
results of Study 1V further demonstrate the difficulties in identifying stroke in emergency calls
and prove the importance of the patient’s and caller’s ability to express symptoms, their
knowledge of stroke, and the nurses’ skills in identification of stroke.

7.1.1 Identification of stroke by the EMCC dispatchers

Only half of the patients with suspected stroke were correctly identified from the EMCC in
Study 11, which is within the range of previous reported stroke identification by dispatchers
between 31 - 63% (111, 114-118, 154, 169, 170) but still in need of improvements.

Stroke patients risk delay of treatment or running out of time for thrombolytic treatment when
stroke is not identified from the EMCC. The delay was shown to decrease significantly when
dispatchers identify stroke in Study II1 as also in previous studies (117, 154) however, almost
a third of the patients with stroke/TIA diagnosis in Study II were not recognized by the
EMCC but first by the ambulance personnel. Likewise, a previous study found that 20% of
the patients with stroke onset within three hour were not identified from the EMCC (116).

Training and protocols have been shown successful in improving the identification rate from
the EMCC. Several studies report adjusted routines, implemented stroke protocols and
training to successively improve identification and diminish delays (109, 114, 118, 169, 171-
178). A study in UK reported an increased identification rate from 63 to 80%, after
implementing a training package in identification for the EMCC dispatchers (169).

7.1.1.1 FAST

In Stockholm, the FAST test was used for the first time in a prehospital setting in Study I and
I1. Study II showed positive FAST in 83% of the patients with stroke/TIA diagnosis included
from the EMCC but FAST was also positive in 65% of the patients with suspected stroke but
with non-stroke diagnosis. Symptoms of FAST were not always recognized by the EMCC
which was obvious from the patients missed by the EMCC and included by the ambulance. In
this group, FAST was positive in 80% of the patients with stroke/TTIA. Even though FAST
symptoms are common in stroke (139, 179), FAST symptoms might not be recognized by the
caller and not presented in the emergency call. This is supported by a British study showing
that although FAST symptoms was noted in medical records in 27%, FAST was rarely, in
less than 5%, mentioned in the first presentation in the emergency call (154).

Speech disturbances were the dominating FAST symptom noted by the EMCC nurses while
arm and facial weakness were much less noted which could reflect verbal response to be
easier recognized in contact with the patient. In-hospital, FAST showed arm weakness to be
the most frequent symptom in patients with stroke/TIA, in a previous study, supporting that
speech disturbance might not be the most common symptom but a more notable symptom
(179). The function of arm and the face might be less obvious to recognize for a layman
especially if the patient have fallen or are in a lying position.
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Although the use of FAST or similar tests may not solve the problem of identifying stroke in
the emergency call, the use of FAST can improve identification of stroke. Using FAST might
serve as a reminder of stroke, and a trigger of stroke suspicion. A large study showed a higher
rate of stroke identification, 56%, in centers using CPSS, a test similar to FAST, compared to
centers not using CPSS, 34% (118).

7.1.2 Identification of stroke by the ambulance personnel

As expected, the identification rate was higher in the ambulance units compared to the
EMCC, reflecting the advantage of face-to-face evaluation. However, there is a great
variation in correct identification between 40-79% by ambulance personnel reported in
previous studies (113, 120, 130, 138, 180, 181). Identification of stroke by the ambulance
personnel is important as it is associated to shorter in-hospital delay in previous studies (68,
120).

7.1.2.1 FAST

In Study 11, positive FAST was more frequently reported in stroke/TIA-patients evaluated by
the ambulance (PPV 73% of patients included by ambulance) compared to FAST reported by
the EMCC (PPV 56% of patients included by EMCC). The CPSS (similar to FAST) was
previously reported to have a sensitivity of 79% but a low specificity, 23% (113). Similar
results were reported in a study of both FAST and CPSS with a sensitivity of 95% and a
specificity of 33% (142). In contrast, the dispatchers using a Medical Priority Dispatching
protocol one study reported higher sensitivity, 83%, and a PPV of 44% in identification
compared to the paramedics using CPSS with sensitivity 44% and a PPV of 40%, in the
same study (181). There are also studies reporting high sensitivity, 85% and specificity, 68%,
for FAST (143) and sensitivity of 88% and specificity of 79% for CPSS (177).

The inclusion of suspected stroke by the ambulance at scene in Study I-1I did not show any
positive results regarding delay; nevertheless, the inclusion provided information of patients
lost for identification during the emergency call. The inclusion by ambulance personnel at
scene also confirmed the difficulties in identifying stroke even face-to-face.

In-hospital evaluation of FAST has been presented in stroke/TIA patients in a previous study
(179) showing that FAST was present in 76% of the patients which is less than previous
presented in studies (81, 141). Even in younger patients, age 18-24, FAST were presented in
69%, FAST was also in presented in 65% of posterior circulation stroke and in patients with
TIA 62 %. Arm weakness was the most common FAST symptom 58%, speech disturbance
55% and facial weakness in 38% in-hospital (179).

7.2 DELAY

7.2.1 Prehospital delay

An Australian study reported that high priority ambulance dispatches reduce delay with 13

minutes from call to ambulance arrival at scene, compared to non-urgent ones, confirming
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that priority effects delay (120). Their results are comparable to ours where 9 minutes
reduced delay from dispatch to ambulance arrival at scene in Priority 1 dispatches where
found in Study I (120).

In Priority 1 alarm, flashing lights and sirens are used to call for a free path and a faster
transport in critical situations and has been reported to save 2.62 minutes to 3.63 minutes in
earlier studies compared to no lights and sirens (182, 183). However, lights and sirens are not
the only difference between Priority 1 and Priority 2 alarms, in contrast to lower priority, the
Priority 1 alarm is immediately sent to the patient and cannot be redirected to another high
prioritized alarm. Furthermore all Priority 1 alarm pre-notifies the arrival to the hospital,
alerting the stroke team, which has shown to decrease in-hospital delay in stroke patients
(104, 107, 120, 184-186).

7.2.2 In-hospital delay

In Study I we could show that the in-hospital delay decreased when patients arrived as
Priority 1 alarms. A previous study also reported the highest priority and prenotification to
reduce in-hospital delay (187). Prenotification has also shown to be associated with
increasing number of patients eligible for thrombolytic treatment in several studies (104, 107,
184, 188, 189).

According to the ESO guidelines, the in-hospital delay can account for 16% of the time lost
in the acute stroke chain from onset to CT (190). In Study I, the in-hospital delay was even
more decreased compared to the prehospital for the Priority 1 patients. A previous study
supports the result of lower priority in the emergency department to be associated with
increased delay (191). In ordinary procedures, the dispatch priority was re-evaluated by the
ambulance personnel at scene and by personnel at hospital while in Study I the Priority 1 was
continued from dispatch to arrival at stroke unit in hospital and thereby the intervention also
affected the in-hospital delay. The control group was re-evaluated according to standard
procedures. The in-hospital activities are as important as the prehospital to improve door-to-
needle time and the thrombolytic treatment rate which is shown in this study as well as other
(86, 106, 152, 160, 171, 172, 174, 192-194).

In Study I, the intervention reduced prehospital and in-hospital delay, although the door-to-
needle time for thrombolysis was not affected by the higher priority. In Sweden the door-to-
needle time during 2003-2007 was reported to be 67 minutes and slightly higher than our
result of 58 and 57 minutes, and an increased time of 69 minutes for the period 2008-2010
(195). The results from Study I also showed shorter door-to-needle times compared to US-
data reporting 77 minutes in 2003-2009 and 67 minutes in 2010-2013 (109). Notable is the
Helsinki door-to-needle time that was 67 minutes in 2003 but after reorganization already in
2005,was reduced to 34 minutes and 20 minutes in 2011 (86, 105). With different actions and
guidelines the door-to-needle time has decreased in many centers and countries worldwide in
recent years, for example a study in Austria reported 49 minutes in 2010 and 44 minutes in
2013 (171). In 2013 the median door to needle time was 49 minutes in Stockholm, and 48
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minutes in Sweden (11). To effectively lower door-to-needle times in-hospital changes are
needed (86, 160, 171, 172, 174, 192, 196).

Of the patients included by the ambulance personnel at scene, no difference in delay was
observed which is reasonable concerning the prehospital delay where the effect of higher
priority from the EMCC was missing. However, the in-hospital delay did not show any
significant difference in delay either which might be explained by the low number of patients

in the ambulance included intervention group.

The narrow time-window for acute treatments limits the number of patients eligible, however
by decreased delay, prehospital and in-hospital, the number of patients potential for
thrombolytic treatment will increase (197).

7.3 THROMBOLYTIC TREATMENT

The thrombolytic treatment rate in Study I was 35% and 17% of the ischemic stroke patients
in the intervention and control group, respectively. These rates are high partly depending on
the target group of patients chosen by the study inclusion criteria, onset within 6 h, age 18-85
years and independence in ADL etc. In comparison, the thrombolysis rate in Stockholm for
2007, was 4% of ischemic stroke patients prior to start of Study I (7). Other studies have
reported thrombolysis rates of great variation since approval (55, 171, 172, 195, 198-201).
The difference in thrombolytic treatment rate between the intervention group (35%) and
control group (17%), in Study I, was interesting since there was no significant difference in
the number of patients arriving to hospital within the 3-hour-time-window for thrombolytic
treatment in the two groups. The same number of patients should have been considered for
thrombolytic treatment in both groups. However, there was a significant difference in the
number of patients arriving to stroke unit within the 3-hour time-window, 61% of patients in
the intervention group compared to 46% of the patients in the control group, which might
explain the differences. There could be other explanations related to the reception of Priority
1 alarm leading to early evaluation, decision of thrombolytic treatment and early arrival to
stroke unit. In some of the participating hospitals stroke competent physicians were placed
already in the emergency department while they were placed in the stroke units in other
hospitals. Regardless, stroke competent physicians were often called to attend stroke alarms,
Priority 1 alarms, in the emergency department which could have affected the difference of
thrombolysis between intervention- and control group. A previous study reported patients
arriving directly to a stroke center to be more likely to be treated with thrombolysis and also
to have a better outcome, supporting the importance of stroke competence (202). Advantages
with stroke competence was also supported in a study comparing a neuro emergency
department to the main emergency department where decreased delay was reported for the
stroke patients treated with thrombolysis in the neurologic emergency department (196).

Improved routines have previously been reported to increase access to thrombolytic treatment
(171,203, 204). An Australian study reports an increase in thrombolytic treatment from 5%
to 21%, and reduced delay to treatment when new routines were set up including education,
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ambulance protocol, contact between ambulance and neurologist and hospital by-pass (204,
205). A study from Austria showed increased number of stroke patients treated with
thrombolysis when extensive changes were made to the routine-care program, from 7% of the
ischemic stroke patients treated in 2007 to 17% in 2013 (171). The lesson from these studies
is that effectiveness of the Acute Stroke-Chain-of-Care depends on all links of the chain
which is confirmed in successful projects of improving routines and guidelines (171, 203-
200).

Although the age criteria for thrombolytic treatment was 18-80 years at the time of the study,
there were participating centers treating older patients within clinical trials, and therefore the
upper age limit was 85 years in Study I. Positive results of safety and benefits for
thrombolytic treatment in older patients (>80) were reported from other studies after
termination of Study 1 and the higher age limit was successively implemented in clinic (4,
207).

The Hyper Acute STroke Alarm study, HASTA, showed benefits of the highest priority in
acute stroke within six hours onset. The planning, preparation, meetings and education for the
study were also an effective marketing of acute stroke in the Acute Stroke-Chain-of-Care in
Stockholm. Personnel from every part of the links of the Acute Stroke-Chain-of-Care were
engaged and cooperated in joined efforts and goals to improve the acute care of stroke.

7.3.1 Stroke unit care

The results of Study I showed no increase of stroke patients treated in stroke unit which might
had been affected during a longer study period, 72% were treated in stroke unit prior to study
start and 71% of the stroke patients in the study. Some of the patients probably arrived earlier
as half of the study patients arrived to stroke unit within 3 hours from stroke onset, and there
was a significant difference between the Priority 1- and the control group.

7.4 SYMPTOMS PRESENTED IN EMERGENCY CALLS

Study 11 showed that traditional stroke symptoms were more frequently presented in calls
dispatched as stroke compared to calls dispatched as non-stroke.

7.4.1 Traditional stroke symptoms

Traditional stroke symptoms such as speech disturbances, limb weakness, facial weakness,
and unilateral symptoms together with callers mentioning suspicion of stroke were more
frequently reported in emergency calls dispatched as stroke compared to non-stroke in Study
111 as previously has been described in other studies (114, 116, 155). Identification based on
clinical examination also reported traditional stroke symptoms to be strongly associated to
diagnostic accuracy of stroke, in a study from an emergency department (208). The result
showed that only 4% of the diagnosis were incorrect of the patients presenting traditional
symptoms compared to 64% of the patients with non-traditional symptoms, confirming that
presentation of traditional stroke symptoms facilitates identification of stroke (208).

51



Presentations of suspected stroke, facial weakness, weakness/fall, and impaired
communication were found to be a predictor for stroke emergency calls concerning stroke
according to a previous study (209). At least one of the symptoms was presented in 80% of
the stroke calls in the same study (209).

The analysis in Study 111 showed positive FAST to be associated with stroke dispatch, and
that calls with dispatch code "Stroke” were given higher priority more often. The calls
dispatched as “Stroke” were more often noted with onset within 6 hours however time of
onset might not be asked for when stroke is not suspected. Suspicion of stroke is often
mentioned by the caller in other studies and in Study 111, and have been shown to have a
strong correlation to stroke diagnosis (73, 111, 114, 155, 210). To be noted, not all of the
calls in Study III were dispatched as stroke. In non-stroke emergency calls, suspicion of
stroke was mentioned by the caller in only 3% compared to 40% in the stroke calls, according

to a British study which supports the correlation to correct stroke identification (155).

7.4.2 Non-traditional stroke symptoms

Stroke patients with non-traditional stroke symptoms are at risk to be misdiagnosed according
to our and other’s studies (115, 116, 131, 208).

Our analysis of emergency calls in Study 111, showed speech disturbance, fall/lying position
and altered mental status to be the most commonly presented symptoms among all stroke
calls. Speech disturbances is a traditional stroke symptom while fall/lying position and altered
mental status are not. Those symptoms are also presented in other studies of emergency calls,
in varied numbers (73, 111, 155, 209). The discrepancy between medically described
symptoms of stroke and the callers expression of stroke might be explained by that 1) the
caller observe and presents the consequences of stroke symptoms, e.g. fall 2) the caller do not
recognize symptoms of stroke 3) the caller uses laymen expressions for symptoms of stroke
1.e. the call taker do not recognize the presentation as stroke symptoms 4) stroke symptoms
are not present. It seems reasonable to assume that speech disturbances, fall/lying position,
altered mental status and trouble walking are the first noticed problems in contact with the
patient and therefor presented by the caller in the emergency call. There were no studies
found of the consistency between symptoms presented in the emergency calls compared to
symptoms presented in ambulance or in-hospital through medical records.

Falls are a common problem among persons aged over 65 years by various causes and
constituted 5% of all emergency response according to an Australian study (211), and 8% in a
study from UK (212). However, one study showed that fall/collapse was more frequent in
emergency calls concerning stroke (38%) compared to emergency calls concerning non-
stroke (26%) (155). In contrast, another study reported fall and atypical motor descriptions to
be equally frequent in the stroke- and the non-stroke calls (114).

In Study 111, fall/lying position was significantly more frequent presented (66%) in the calls
dispatched as non-stroke, compared to 22% in the calls dispatched as stroke. Several studies
have reported fall and collapse to be presented in emergency calls of stroke (115, 116, 119,
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154, 155) and one study reported fall in 6% and collapse in 51% of the stroke calls dispatched
as non-stroke (115). A large study in UK presented fall or collapse (26%) to be the most

common symptoms first mentioned in the emergency call followed by mentioning stroke
(25%) (154).

Altered mental status was another non-traditional stroke symptom presented in emergency
calls concerning stroke patients (111, 116, 208, 213). In Study I11, altered mental status was
the third most common symptom presented, equally distributed between stroke and non-
stroke dispatched calls. In hospital, altered mental status was present in 31% among the
stroke not identified as stroke, reported in a previous study (131) although altered mental
status is probably termed in other words in medical records. In contrast, confusion and
reduced level of consciousness were more frequent in non-stroke patients reported from a

study of stroke patients in the emergency department (214).

Non-traditional symptoms of stroke, such as general weakness, altered mental status, altered
gait and dizziness resulted in misdiagnosis in 64% of the patients also in the emergency
department (208). That result (208) underlines the difficulties in identifying stroke even in the
emergency department when the patient is evaluated by medical professional. Another study
reports non-traditional stroke symptoms in stroke like general discomfort, chest pain,
dyspnea, fall or vertigo to be associated with misdiagnosis (116), although non-traditional

symptoms could also origin from stroke mimics.

However, even traditional stroke symptoms like speech disturbances can be difficult to
distinguish when expressed in emergency calls. Speech disturbance was the most dominating
symptom presented in Study II and 111 but also the most common FAST symptom presented
in patients with no stroke/TIA diagnosis in Study II, in 37% noted by the EMCC and in 19%
by the ambulance. Speech disturbances was also presented in 31% of the emergency calls
concerning stroke but dispatched as non-stroke in Study I11. Speech disturbances may relate
to a number of different conditions and the expressions of the caller can be important for how
speech disturbances is interpret by the nurse.

To have knowledge of stroke symptoms is not the same as recognizing stroke in real life. The
different studies concerning knowledge of stroke among the population varies greatly, partly
due to methodological issues such as differences in open-ended or closed questions of
symptoms (82-85, 100, 144, 190, 215-225). In emergency calls, the layman’s presentation of
stroke symptoms might be expressed in non-traditional stroke terms or by the consequences
of symptoms e.g. leg weakness can result in a fall or a lying position and altered mental status
might express speech disturbances, neglect, apraxia or disorientation.

7.5 FACTORS FACILITATING OR HAMPERING NURSES’ IDENTIFICATION OF
STROKE IN EMERGENCY CALLS

Previous studies in identification of stroke in emergency calls have mostly been focused on
symptoms and little is previous presented on how communication and interaction between the
participants affects the identification (111, 114, 154, 155, 209).
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When listening to the recordings of the emergency calls in Study 111, it was obvious that not
only the symptoms affected the identification of stroke. The communication and interaction
of the participants in the call affected the identification of stroke as well and Study IV was
performed to further explore this. The findings, in Study IV, were summarized in six themes
which presented obstacles and facilitators in identification of stroke in emergency calls

concerning stroke with presentation of fall or lying position.

The most important finding in this analysis was the adjustable facilitators and obstacles of the
first call-takers’ and the nurses’ authority, the nurses’ coaching strategies, the nurses’
expertise skills and the call hand-over that can be improved by the EMCC, Figure 13.
Facilitators and obstacles concerning the situation, the patients’ ability to express themselves
and the callers’ knowledge of the patient and stroke was considered to be non-adjustable.
Nevertheless, knowledge and awareness of the non-adjustable aspects can be less of a

hindrance if the adjustable facilitators are strengthened.

Identification
of stroke

Nurses’ expertise
skills

Call-takers’ Nurses’ Coachin
Adjustable & Nurses’ strate 8
Authority gy

Call hand-over

The patients’ ability to
express themselves

The callers’ knowledge of the
patient and stroke

Non Adjustable

Figure 13 A schematic summary of the findings where the patient and the caller represent the base which
cannot be adjusted. The following aspects as the call hand-over, the first call-taker and the nurses’
contribution can be adjusted to improve identification. Nurses’ expertise skills peak the process of
identification as it can become the outmost difference in stroke identification. Adapted from the
manuscript for Study IV submitted to Journal of Advanced Nursing, JAN, with permission.

The patients’ inability to express themselves affects the information given in the emergency
call. Furthermore, many stroke patients are unable to communicate their symptoms due to
speech disturbances, not perceiving the symptoms of stroke, or not recognizing stroke (73,
93, 226, 227). The fact that the stroke patient rarely is the caller, approximately 2-7% in
international studies (73, 111, 119, 155), also affects the information to the EMCC. Fall or
the patient being in a lying position might mask symptoms like weakness or unilateral
symptoms to the caller if the patient is unable to express the symptoms.

54



The caller’s knowledge of the patient is reflected by presence at stroke onset as well as
knowing the patients’ previous status for comparison. In Study IV we found that a witnessed
onset of symptoms provided more detailed information and facilitated identification of stroke.
However, in about 20-25% of all stroke events the patient is alone at stroke onset according
to previous studies (71-73). The effect of callers’ knowledge in identification has been
recognized in two other studies (156, 228). Description of symptoms progress, comparison of
current status to previous, and presentation of disease specific symptoms was also found to be
facilitating factors in assessing emergency calls in one of the previous study (228). While the
opposite was reported by another study, lack of information and vague descriptions by the
caller hindered the assessment of emergency calls which underlines the role of the caller, and
the callers” knowledge of the condition (156). The knowledge of stroke in laymen can be
influenced in some extent through public campaigns like in the Swedish Stroke campaign
launching the Swedish version of FAST (76).

The authority of the first call-taker s and the nurses was found to affect the identification in
our study but have not been verified in other studies. In telephone nursing, power was
confirmed in nurses’ position and organization, decisions of questions and action, and
possession of medical knowledge, while the caller is left with limited choices of seeking help
elsewhere (229). For the caller to feel respected, to be confirmed in the need of help and to be
taken seriously, a productive authority is central in the first call-takers’ and nurses’ approach.
In interviews of emergency call operators, the operator declared need of respect for the caller,
which can be related the aspects of authority in our findings (156). In our analysis in Study
1V, the authority becomes a part of how medical knowledge was used in communication and
interaction, to support and coach the caller, confirming the caller and interacting with respect.
Nevertheless, awareness of the authority is important as it might not be obvious but can be a
facilitator as well as an obstacle in the identification of stroke in emergency calls.

The nurses’ coaching strategies were described in terms of support to the caller, careful and
active listening, information, and adequate questioning in other studies (156, 228, 230-232)
confirming the findings in Study IV. In one of the studies, nurses’ coaching strategies were
described as an obstacle when reflections of the callers information were lacking, the call was
unstructured, questions were not asked or not followed up and the nurse did not lead the call
(228). Facilitating aspects of nurses’ coaching strategies were found when the nurses asked
questions based on given information to make progress in the call (228). Nurses’ coaching
strategy was also described in adjusted questions, perceptive and improved listening, and
developed skills to adjust for lack of visibility of the patient in telephone consultancies (230).

Not being able to see the patient complicates the medical evaluation and decision in
telephone consultancy or emergency calls (156, 230, 231). In compensation for the non-
visibility the nurses developed skills in communication and interaction for information,
advice, comfort and trust according to nurses interviewed before and after working in
telephone consultancy (230, 232). The importance of knowledge and developing skills in
telephone nursing has been confirmed in several studies. Likewise, the role of active coaching
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in communication by accurate questions and strengthening the caller is previously described
and matches the finding of nurses coaching strategy. (156, 228-230, 232-234) In our findings
in Study 1V, knowledge, skills and competence were important components for the ability to
coach and support the caller in the nurses’ coaching strategy.

When competence and skills reach a level of expertise skills the nurse is able to adapt
knowledge and skills in interpreting callers’ presentation and situation but also to trust the
skills for decisions and actions (235). The expert nurse is responsive to the situation and has
the skills to pick out the relevant information; a committing approach associated to reaction
has developed integrated with “know how” and an ability to grasp the whole (236). In Study
1V, the final dispatch code could not be predicted by the composition of obstacles, there were
calls with seemingly good conditions that were not identified as stroke and calls with
seemingly poor conditions that were identified. The nurses’ expertise skills were the peak of
the obstacles and facilitators found to be decisive in identification of stroke in emergency

calls.

To assess emergency calls is a demanding task where incorrect decisions could have critical
consequences (156, 231, 232). Identification of stroke in emergency calls is complicated as
the differential diagnoses are numerous and the evaluation is performed by phone, often by a
third person and a layman. The decisions of dispatch are reported to be challenging, difficult
and the nurses feared to make the wrong decisions according to a previous study (231).
Another aspect affecting the nurses’ assignment described in other studies when interviewing
nurses was stress over a heavy workload and potential adverse events, a finding which was
missing in our observational analysis (232).

7.6 SEX AND GENDER

The upper age limit of 85 years for inclusion in Study I-11, affected the distribution of men
and women represented in these studies as mean age for women having a stroke was 78 years
compared to 73 years for men in Sweden in 2007 (7). As in many other studies, there were
slightly more men (56%) included in Study I-1I (11, 25-34, 36). The age limit affected not
only inclusion in Study I but even more the rate of thrombolytic treatment, as the upper age
limit was 80 years at the time of the study (1). A study estimating the imbalance in
accessibility between men and women with an age limits of 80 year showed that 19% of the
men and 44% of the women would be excluded (237).

7.6.1 ldentification

The results in our studies revealed no significant differences between men and women in
identification of stroke. Fewer women (44%) were included in Study II, probably due to the
upper age limit of 85 years. The distribution of men and women in intervention- and control
groups were equal. The proportions of men and women, respectively with a discharge
diagnosis of stroke /TIA in Study II were similar.
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The only sex difference found concerning identification of stroke were altered mental status
and speech disturbance being more frequently reported in women. Altered mental status was
more frequently presented in emergency calls concerning female stroke patients (36%)
compared to male patients (18%) in Study I11. Speech disturbances were more frequently
noted in women (56%) compered to men (42%) by ambulance personnel in Study II. No data
of stroke symptoms presented in emergency calls comparing men and women was found in
the literature.

One in-hospital study has also reported altered mental status to be significantly more common
in women (38). However, in-hospital, altered mental status might be documented as
disorientation, confusion or cognitive impairment instead. In emergency calls, altered mental
status can describe a variety of problems in a patient who is notably changed in behavior,
communication, personality, appearance, or responsiveness. Some of the problems referred to

as altered mental status may also be associated with level of consciousness or speech ability.

Previous studies report conflicting results of stroke symptoms found in men and women from
in-hospital settings. In some studies women with stroke were reported to have more severe
conditions (27, 29, 30, 34, 39) which might be explained by older age and other co-variables
related to age. Reduced level of consciousness has also been reported to be more common in
women with stroke (31, 34, 238). One study of clinical evaluations reported women to
present paralysis and aphasia more frequently (34) while another study by interviews reported
women to present less hemiparesis and men to present more imbalance and gait problems
(238). Men have also been reported to have gait problem, balance and dizziness more often
than women in another study of clinical evaluations (133).

A large study with interviews of stroke patients or their relatives reported non-traditional
symptoms such as pain and change in level of consciousness-disorientation to be more
frequent in women (238). Another study of patients reported symptoms on questionnaires
described weakness being more common in women but no difference in speech disturbance
was found (239). Symptoms presented in interviews could be reflecting disparity in
perception and verbal presentation of stroke symptoms and not necessary differences in
presence of stroke symptoms. It is difficult to compare the results of previous studies as
findings depends largely on methods and source of information; medical records,

questionnaires, or interviews.

An in-hospital study of FAST symptoms found men to have more presentation of facial
weakness (40%, p 0.002) compared to women (36%) but no differences in arm weakness or
speech disturbance (179). The same study also reported women to present headache and
nausea more often than men (179). Nevertheless, the symptoms evaluated at hospital by
professionals might not reflect the symptoms presented by the caller in an emergency call.

Medical records might leave out subjective symptoms or the symptoms experienced by the
patient, while interviews focus on the patient’s or the relatives’ view and questionnaires rely
on pre-defined answers. The symptoms from the studies included in this thesis have been
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collected from authentic emergency call but cannot be compared to patient’s symptoms
examined and reported by health care professionals.

Symptoms presented in clinical settings provide very limited information useful in the
identification of stroke in the emergency call.

7.6.2 Delay

The use of ambulance is known to be associated with decreased prehospital delay and we did
not find any differences between men and women in arrival by ambulance in Study I. This is
in contrast to other studies where women have been reported to arrive more frequently by
ambulance (30). One reason for this discrepancy could be the age limit of 18-85 year in Study

I, thus excluding a proportion of older women.

In Study I we found no significant sex differences in prehospital or in-hospital delay. Previous
studies have reported conflicting data concerning delay, most presenting no sex differences in
prehospital delay (26, 29) but some reported that women arrived later than men (71, 240,
241). Conflicting data has also been reported in in-hospital delays where some studies found
an increased delay for women while other found no difference (26). A recent study from
South Korea showed increased delay for women prehospital and in-hospital except for the in-
hospital delay for thrombolysis where no significant difference was found (38). Another
study presented longer in-hospital delay for women even after adjusted for confounders such

as age and presented symptoms (133).

No sex differences have been reported in time to thrombolysis in the previous studies (27, 30,
38). However, several studies have shown women to be less likely to be treated with
thrombolysis even after adjustments for age (29, 33, 39, 242, 243). One of the studies
reported later arrival to hospital to be the cause of less thrombolytic treatment in women
(243), other studies reported no difference in thrombolytic rate between men and women (30,
38, 244). Women are reported to benefit equally or even more from thrombolytic treatment
(37, 242).

7.7 TRUSTWORTHINESS

Trustworthiness is described using the concepts of the quantitative and qualitative research.
In quantitative studies the concepts of trustworthiness can be presented in validity, reliability
and generalizability (245), and in qualitative studies the same can be presented in credibility,
dependability, confirmability and transferability (246). For the four studies in this thesis, the
descriptions of study designs, participants, settings, methods, analysis and results sets the
ground for the trustworthiness. As the result of the qualitative study is not transparent in
numbers and measures the trustworthiness for Study IV will be further explained.
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7.71 Study IV

7.7.1.1 Rigor

Interpretive phenomenology is essentially a philosophic theory based on hermeneutics, a
method of interpretation and understanding. In Study IV interpretive phenomenology
according to Patricia Benner was used as a method to analyze data. Traditionally the
interpretive phenomenological approach is used through interviews to explore individuals
understanding and experience of their lifeworld of the phenomena studied (246). In this study
we have analyzed the phenomena of emergency calls concerning stroke without exploring the
experience by interviewing the participants but interpreting the transcriptions of authentic
emergency calls. The advantage using an interpretive phenomenological approach has been to
reach under the surface level and exploring the phenomena from all three participants’
perspective (the caller, the first call-taker and the nurse) by constantly asking questions to the
material. In the themes we could present a broad perspective including competence,
knowledge, authority, and ways of using those aspects positively or negatively. The
emergency calls reflect the authentic situation which probably provides other information
than the experience of the participants. The disadvantage with not doing interviews has been

not to be able to ask questions to the individuals involved of their experience. (247-250)

In the interpretive phenomenological analysis in Study IV, we have strived to uncover the
meaning of the participants’ communication and interaction in the phenomena of the

emergency call from the aspect of identification of stroke.

7.7.1.2 Credibility — the confidence in truth of the data

The analysis was based on 68 verbatim transcripts of authentic emergency calls, reflecting a
real life situation also the phenomena of interest. There was a mix of emergency calls
dispatched as stroke and calls with other dispatch codes, although they all had a stroke
diagnosis at hospital discharge. This enabled comparisons between calls “identified” as stroke
to the calls “not identified”. However, in the first step of analysis the dispatch codes were
blinded to allow the researchers to be open to the material and avoid pre-understanding. The
calls analyzed were a well-represented mix of the stroke population according to age, sex,
stroke severity, symptoms and time from onset. The callers were relatives, patients, health
care providers, neighbors and bystanders, and some of the callers were present with the
patient, others were not. The first call-takers’ and the nurses’ responding the calls were
equally representing a spread of age, sex, and competence as the EMCC provides a large
area, Stockholm and the calls were from all days of the week, 24 h/day.

Three authors with different backgrounds contributed to varied perspectives and
understanding, from details to abstractions which decreased the risk of the individual
researchers pre-understanding to lead the analysis in the different steps forward. During the
process of analysis diverse alternative interpretations were tested to the material through joint
discussions to reassure that all aspects were considered for the most relevant interpretation to
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appear. In the manuscript, plenty examples are included to allow the reader to follow a
concrete occurrence in the emergency calls to the theme, for transparence. (247-250)

7.7.1.3 Dependability — the stability of the data over time

The findings could probably be replicated in a similar setting in Sweden as well as in other
countries. However, other countries may have other organizations and routines in accessing
emergency calls which would partly affect the findings. The findings are broad and general
and will probably be sustainable over time. If a similar analysis had been done 20 years
previously, the results might be different as the acute care of stroke has changed dramatically.
(247-250)

7.7.1.4 Confirmability — the neutrality of the findings

The findings have been an ongoing process of analysis between the three authors with final
agreement to assure the neutrality, and that the findings are interpreted from the participants’
contribution and perspective. The findings of the analysis was also reconsidered and re-
evaluated after adding the dispatch codes of stroke or non-stroke to the calls. (247-250)

7.7.1.5 Transferability — the generalizability of the data

The EMS system is similar in Sweden which speaks for good transferability. The first sample
of 68 calls identified as stroke and not identified chosen for analysis provides for a fair
picture of how the emergency calls are performed. The emergency calls of stroke can be
assumed to follow the same pattern more or less also elsewhere. The analysis raises
similarities, differences and themes in general terms which is likely to be recognized also in
other contexts. The results from other studies support ours in Study IV indicating that the
findings most likely would apply for identification of stroke in emergency calls also in other
settings even internationally (156, 228, 230). (247-250)

7.8 LIMITATION

7.8.1 Delay

Due to premature termination, the study cohort in Study I-1I was smaller than originally
planned. This affected the chances of reaching significance in the subgroups. The study was
planned and powered for a two years inclusion period but was terminated after six month due
to media exposure and criticism of randomized priority and lack of consent from the patients.

A longer study period could have affected identification, delay and thrombolytic treatment by
learning of new routines and developing fast-track procedures in Study I and I1. Some stroke
centers were unexperienced in thrombolytic treatment and new routines were adapted to
increase thrombolytic treatment and fast transfer to stroke unit. The results could have been
improved in time particular concerning delay and frequencies of thrombolysis. When the
study was terminated the prehospital Priority 1 was implemented in the guidelines for
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suspected stroke within six hours. The in-hospital priority and fast-track routines went back

to standard.

The door-to-needle time for thrombolytic treatment was not affected by the priority in Study I
but the numbers treated was small. Some of the participating hospitals, in Study I, had little
experience of thrombolysis prior to study start, which probably had a detrimental effect on
the delay for thrombolysis. The volume of thrombolytic treatments is previously reported to
have greater effect in DNT than years of experience (110).

The Priority 1 was not exclusive for the intervention group in Study I. This because it was
important not to reduce the health care standard for the patients in the control group and thus
the control group followed standard guidelines for priority. The patients in the control group
could therefore be upgraded to Priority 1 by the ambulance personnel at scene if stroke within
3 hours was suspected. Consequently, the effect of Priority 1 was diminished by a number of
Priority 1 also in the control group for the transport from scene to hospital. A limitation of the
study is that data of upgraded priority at scene was lacking.

The fast-track and high-priority procedure for stroke patients in Study I, was awaited and
welcomed by most personnel participating, both prehospital and in-hospital, and to retain the
standard care for the patients in the control group was perceived as frustrating. In practice,
there were difficulties to switch between fast-track and a slower procedure between the
patients. Once some suspected stroke patients were given higher priority, it was perceived as
morally and ethically difficult not providing the same care to all patients with suspected
stroke. The delay for the control group could have been influenced by the faster procedure for
the intervention group as it was difficult to separate the routines and not take advantage of the
fast-track.

Except from thrombolytic treatment, effects of early arrival at a stroke unit were not analyzed
in our study. An early start of treatment and monitoring in a stroke unit is believed to be an
important presumption to reduce the brain damage, consequences of stroke and prevent

complications.

7.8.2 Identification

In Study 11, data is lacking of the patients not identified by the EMCC or the ambulance with
stroke/TIA within the criteria during the study period. Information of the stroke/TIA patients
missed in inclusion of the study would have provided valuable information of identification.
Calculations of sensitivity, specificity and negative predictive value were not possible from
the data collected. Data of the patients not identified from the EMCC and ambulance was not
collected and the inclusion criteria made it difficult to do retrospectively. To calculate a
negative predictive value of FAST, FAST had to be tested in all patients, positively or
negatively which was not done by the EMCC. However, the patients included from the
ambulance but missed by the EMCC, added some information although the number of
patients was small and no significance differences were detected.

61



It would have been valuable if all FAST items in Study II had been tested, positive or
negative, in all patients with suspected stroke, however, the FAST test was not mandatory for
the nurses at the EMCC. With priority in focus, testing the patients with the FAST during the
emergency call via the caller was estimated to be time consuming. Negative FAST symptoms
could mean that FAST was just not tested. Thus, sensitivity of the FAST test could not be
calculated as the FAST test was optional for the nurse at the EMCC.

The primary focus for inclusion in Study I was the priority and the identification was a part of
the inclusion criteria which could have affected the result of identification negatively in Study
1. Criteria of age and time of onset would not have been adequate in a study of the
identification. Nevertheless, it was valuable to learn if time of onset was possible to obtain in
the emergency calls although there are questions unanswered of how many patients were

lacking or excluded due to onset time missing or > 6 hour.

The major limitation in Study 111, reported symptoms in emergency calls, is the relative low
participation rate, 57% of eligible patients/relatives consented to participation. We can only
speculate in why patients do not participate but one reason could be inability to read and sign
consent. There is a risk that patients with severe stroke, cognitive impairments, aphasia or
physical dysfunction could have difficulties in giving consent and might thus be
underrepresented in the study. Similarly, patients with limited knowledge of Swedish risk
being underrepresented as the information in the informed consent letter was only in
Swedish. The low participation rate reflects the problems with consent for persons affected
by stroke and the risk of skewed results when a large group of patients are unable to leave

consent.

The population in Study I1I was small and from a single center which might limit the
generalization, however the aim of the study was to explore and describe what symptoms are
presented in emergency calls concerning stroke. The patients participating was representing
mild and severe stroke, different ages and the callers were representing a mix of relatives,

health care personnel, patients and witnesses.

Different expression of symptoms was clustered in groups representing a symptom in Study
I1I. The previous studies have grouped the symptoms differently which complicates
comparisons. In Study 111, lying position was added to fall as a lying position might be an
unwitnessed fall, however one could argue that many sick persons calling the emergency
number for help are in a lying position. Data of lying position in other emergency calls are
unknown, but we found a great difference in lying position presented between the calls
dispatched as stroke and those dispatched as non-stroke.

Study Il was a follow-up of the FAST test introduced in the EMCC at the start of Study I in
2008. To evaluate the use of FAST in identification of stroke in emergency calls turned out to
be difficult as FAST is easy to use by memory and is rarely documented. Thus, the symptoms
of FAST presented in the emergency call was noted and analyzed.
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In Study 1V, the focus on a specific group of stroke patients presented with fall or lying
position might be considered a limitation for the analysis of obstacles and facilitators in
identifying stroke. If emergency calls concerning stroke without specific criteria had been
selected, other findings might have been revealed. However, patients with fall/lying position
were of special interest as we had shown that they were less likely to be dispatched as stroke
in Study I11. Also, this group of patients could be argued to be the most difficult to interpret
thus having more possible hindering factors to consider.

7.9 METHODOLIGICAL CONSIDERATIONS

7.9.1 Priority and delay

From a methodological view it would have been preferable if the control group in Study I had
not been affected by the fast-track in the intervention group. A historical control group could
have been one possibility. However, that approach carries other shortcomings, particularly as
the concept of stroke as an emergency has changed dramatically over the last decade.
Another obstacle with that approach is that twice as many patients would have been eligible
for Priority 1 during the study period which could have resulted in difficulties to provide for
Priority 1 throughout the Acute Stroke-Chain-of-Care.

7.9.2 Identification

The inclusion criteria for Study I limited the group of patients in Study I1, to patients with
suspected stroke within 6 hours, age 18-85 years old and previous ADL independent. For an
optimal study design of identification, Study II needed other conditions. The focus in the
design of the study was the priority. To test all suspected stroke /TIA with a full FAST test
would have enabled measures of sensitivity and specificity. Also to test FAST in the
emergency department would have enabled further evaluation of the ambulance personnel’s
FAST testing and the presence of FAST symptoms at hospital. In Study II, data from the
stroke patients missed by the EMCC and the ambulance personnel are lacking. Information
from this group would have added valuable data.

The choice of method for the qualitative analysis of identification was not obvious. Finally,
the choice fell on interpretive phenomenology and the process of analysis proceeded well.
The data analyzed is also being analyzed with another method, content analysis, with the
same purpose and research question to compare the significance of methodological choice.
The researchers using content analysis are blinded to the findings in the analysis in
interpretive phenomenology, and the results are not finished yet.
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8 CONCLUSIONS

The most important intention with the studies in this thesis was to increase the number of

stroke patients eligible for thrombolytic treatment and early treatment in a stroke unit with

aim to improve the outcome of stroke.

The conclusions of this thesis are:

64

Priority 1 alarm from ambulance dispatch to arrival at stroke unit, was shown to
reduce prehospital and in-hospital delay and increase the number of patients eligible
for thrombolytic treatment. The results clarified the importance of high priority alarm
of acute stroke. Furthermore, the importance of identification of stroke in the
emergency call was shown.

Half of the patients with suspected stroke were correctly identified by the EMCC or
the ambulance personnel. The EMCC correctly identified 71% of the patients with
stroke/TIA but also missed 29%. The identification from the EMCC need to be
improved to decrease delay and to find patients eligible for acute treatment of stroke.
The FAST test was positive in most of the stroke/TIA patients but also in a large
number of non-stroke patients in the emergency calls. Even with FAST introduced in
the EMCC, many stroke/TIA patients were not recognized in the emergency calls.
The ambulance personnel noted positive FAST in 80% of the stroke patients missed
by the EMCC indicating that symptoms of FAST might be present but not presented
in the emergency calls.

Almost all positive FAST was spontaneously presented in the emergency calls
reflecting that FAST symptoms triggered suspicion of stroke rather than being used to
identify stroke. Positive FAST was strongly associated with stroke identification from
the EMCC and the ambulance. However, FAST symptoms were not synonymous
with stroke dispatch. Although FAST symptoms were presented in the emergency
calls concerning stroke patients, one third of the FAST positive stroke calls were
dispatched as non-stroke.

Fall or being in a lying position dominated the symptoms presented in emergency
calls dispatched as non-stroke. Fall or lying position might be the obvious problem for
the caller and may possibly mask symptoms of stroke. Traditional stroke symptoms
were found to be most common in the calls dispatched as stroke and less common in
emergency calls dispatched as non-stroke.

To be able to improve the identification we need to learn more about the emergency
calls not identified as stroke. To actively test FAST in calls where fall and lying
position is presented might be an effective way of using FAST. This need to be tested
and further studies are warranted.

Nurses’ expertise skills were found to be an important and decisive factor the in
identification of stroke in emergency calls. The obstacles and facilitators of the first
call-taker, the nurse and the structure of the call as were the next important findings as



these can be improved while the aspects of the patient, caller and the situation cannot
be changed.

e Differences between men and women were found in the symptoms of stroke. Altered
mental status were more often presented in women compared to men in emergency
calls of stroke, and speech disturbances were more frequently reported in women by
the ambulance personnel. However, there were no significant sex differences found in
delay or thrombolytic treatment of stroke.

Identification PinTit\' 1
Identification  Priority 1 Diagnostics
Priority 1 Prenotification ~ CT-scan/MRI Priority 1

Treatment

A Dispatch

M1 Ambulance Emergency
Emergency department
1 call
Stroke
onset

Acute Stroke-Chain-of-Care

Figure 14 Priority 1 and early identification affects the outcome of stroke through the Acute Stroke-
Chain-of-Care.
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9 IMPLICATIONS AND FUTURE PERSPECTIVES

The first study in this thesis was started in 2008, since then a lot of activities and initiatives
have been implemented to improve delay and increase acute treatment of stroke, including a
national campaign for the public about stroke symptoms and acting fast (76).

9.1 DELAY

There is still a need of improvements to decrease delay of stroke patients for thrombolytic-
and also endovascular intervention treatments which now are evidence based acute treatment
for some patients with ischemic stroke (64, 66, 67, 251-254).

9.1.1 Implementation of Fast-Track

The prehospital Priority 1 was successfully implemented in Stockholm 2008, followed by an
increased rate of thrombolytic treatment. The in-hospital Priority 1 was terminated and
referred to local routines and procedures of each hospital as the study was terminated. Since
Study I, many hospitals have implemented local routines with fast-tracks and emergency
department by-pass. To reduce delay and improve the acute stroke care Priority 1 should be
kept in all parts of the Acute Stroke-Chain-of-Care until the stroke patient is stabilized,
monitored, and in care at a stroke unit. To further decrease in-hospital delay, the ambulance
units need to establish early contact and communication with stroke physicians at the
hospital. To cooperate with the ambulance personnel in identification and triaging also gives

feed-back and learning occasions for the ambulance personnel to further develop their skills.

9.1.2 Joined efforts in the Stroke-Chain-of-Care

In a future perspective stroke patients would need to be triaged in the ambulance and steered
directly to eligible hospital to further decrease delay of treatment and a more effective use of
resources. Patients with wake-up stroke have been recognized in the past years, to sometimes
be eligible for endovascular recanalization and studies on thrombolysis in wake up stroke
with specified MRI findings are in progress (251-254). The required technique and
competence to evaluate eligible patients and perform endovascular recanalization is only
available at specialist centers. Steering the patients already from the ambulance would benefit
those patients. Today there is a gap between guidelines and priorities of patients with so
called wake-up stroke both prehospital and in-hospital in Stockholm. The guidelines for
prehospital Priority 1 apply for patients with suspected stroke within six hours and the
patients waking up with stroke symptoms might be treated as non-eligible for treatments.
Further delay is followed by the conflicting guidelines for ambulance delivering a non-urgent
patient for triage in the emergency department as the stroke team is not alerted and the
priority follow guidelines of a non-urgent stroke.

The patients’ delay is still of interest to improve by continued campaigns to the public and
training of recognizing stroke symptoms and to call for action.
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9.2 IDENTIFICATION

Further improvements of the prehospital identification are needed to decrease delay and
increase patients eligible for treatment in the Acute Stroke-Chain-of-Care.

9.2.1 Support for identification

The use of FAST test could be extended and used to identify stroke in emergency calls not
suspected as stroke. To actively ask for FAST symptoms in emergency calls where fall/lying
position and/or altered mental status are presented might improve identification of stroke as
these problems were common in the emergency calls not identified as stroke. An
interventional study with mandatory use of FAST in emergency calls with presentations of
fall or lying position could give useful information of how common falls and lying positions
are in stroke versus non-stroke emergency calls and whether FAST might be helpful to
distinguish stroke symptoms.

Clarifying questions could be developed and tested in order to differentiate stroke symptoms
in expressions of non-responsiveness, speech disturbances, altered mental status, fall/lying

position and physical function/ability in expressions of the caller.

Further studies could provide more information of differences in emergency calls between
stroke, stroke mimics and chameleons. Emergency calls of patients with confirmed stroke
could be compared to calls where the nurse suspect stroke in the emergency calls but who are

evaluated as non-stroke at hospital.

Interviewing first call-takers and nurses at the EMCC concerning facilitators and obstacles in
identification of stroke might bring additional answers and results. It would be interesting to
learn what triggers suspicions of stroke in different calls, what may be conflicting
information and how identification of stroke could be facilitated and increased.

9.2.2 Training and education

Interventions of education and training of stroke symptoms presentations in emergency calls,
communication, and obstacles and facilitators in the emergency calls would be valuable to
improve and increase identification. An educational and training intervention for
identification of stroke could be developed and tested at the EMCC.

A feed-back intervention to improve learning from own experiences can be used in training

for developing skills.

To improve identification at scene and support identification, early contact from the
ambulance nurse to the stroke physician at hospital could be evaluated. Using video calls at
scene might enable early examination and triage in cooperation with the hospital stroke
physician.
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10 SAMMANFATTNING

Stroke drabbar ca 25 000 personer 1 Sverige varje ar och &r den tredje vanligaste dodsorsaken.
Av de som Overlever far manga kvarstaende nedséttningar i funktion och kognition vilket
paverkar sjdlvstidndighet sévél som livskvalitet. I 85 % orsakas stroke av en cerebral infarkt,
som leder till syre- och néringsbrist i de omkringliggande hjarncellerna, ischemi. Vid
ischemisk stroke kan propplosande behandling, trombolys, ges inom de forsta timmarna i

syfte att dterstélla cirkulationen och minska risken for bestdende skador.

Trombolys godkéndes for behandling av ischemisk stroke ar 2003 1 Sverige att ges inom tre
timmar fran strokedebut for patienter under 80 ér. Inférandet av trombolysbehandling gick
langsamt och &r 2007 behandlades endast 3 % av alla patienter med ischemisk stroke med
trombolys 1 Sverige. En av orsakerna anses vara att strokepatienter soker vard sent och att fa
kommer till sjukhus inom tidsramen for behandlingen. Vérd pé strokeenhet har ocksé pévisat
signifikant forbattrade resultat i daglig funktion och livskvalitet samt minskad dodlighet for
strokepatienter. Trots detta vardades ménga strokepatienter pa andra avdelningar initialt och
en del vdrdades aldrig pa strokeenhet enligt uppgifter for ar 2007.

For att forbéttra den akuta behandlingen av strokepatienter 1 Stockholm startades projektet
HyperAkut STrokeAlarm, HASTA, ar 2008. Syftet var 6ka antalet patienter som behandlades
med trombolys, 0ka andelen patienter som vardades pa strokeenhet och forkorta tid till
behandling och inldggning pé strokeenhet.

Studie I, HASTA-studien, syftade till att undersdka om 6kad prioritet frain SOS Alarm kunde
Oka andelen strokepatienter som kom till sjukhus 1 tid for trombolysbehandling, 6ka andelen
patienter som anlénde till strokeenhet samt att minska tid mellan strokedebut och
trombolysbehandling och vérd pa strokeenhet. Patienter med missténkt stroke, debut inom 6
timmar och alder mellan 18-85 ar, randomiserades fran SOS Alarm eller ambulansen till 6kad
prioritet, Prioritet 1, eller kontrollgrupp med Prioritet 2 enligt standard. Under 6 manader
inkluderades 942 patienter med missténkt stroke varav 53 % fick diagnos stroke/TIA vid
utskrivning frin sjukhuset. Patienterna med Prioritet 1 kom 13 minuter snabbare till sjukhus
fran larmsamtal, jimfort med patienterna i kontrollgruppen, och 23 minuter snabbare fran
larmsamtal till ankomst till strokeenhet. Dubbelt s& ménga patienter fick trombolys 1 Prioritet
1-gruppen jamfort med kontrollgruppen (17 %). For att 6ka prioriteten hos strokepatienter
maste stroke forst identifieras varpa de foljande studierna kom att inrikta sig pa identifiering
av stroke 1 larmsamtal till SOS Alarm.

Studie I1 syftade till att undersoka identifiering av de patienter som randomiserades for
missténkt stroke i studie I. For att underlatta identifiering av stroke inférdes Face-Arm-
Speech-Time testet, FAST, (pa svenska dven bendmnt AKUT), pa SOS Alarm och i
ambulansen 1 Stockholm. I FAST testas ansiktsforlamning, armsvaghet och talsvarigheter.
Anvindning av FAST var frivilligt for SOS Alarms sjukskdterskor medan
ambulanspersonalen skattade alla patienter. | studien analyserades 900 patienter di 42
patienter saknade uppgift om inklusion av SOS Alarm eller ambulans. SOS Alarm
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identifierade 71 % av alla stroke/TIA patienter i studien och ambulansen identifierade
ytterligare 29 % av patienterna i studien som alltsa inte hade identifierats i larmsamtalet.
FAST testet visade ett positivt prediktivt vérde pa 56 % av de SOS Alarm-inkluderade
patienterna och 74 % av de ambulansinkluderade patienterna. FAST angavs ocksa positivt i
en stor andel patienter som inte fick diagnos stroke/TIA.

Studie I11 syftade till att undersoka hur stroke presenterades 1 larmsamtal angdende patienter
med stroke, vilka symtom som framkom och om FAST symtom presenterades eller
efterfrdgades. Inspelade autentiska larmsamtal analyserades retrospektivt och av de 179
larmsamtal som analyserades utlarmades 64 % som stroke. Talsvérigheter (54 %), fall eller
att patienten befanns liggande (38 %) respektive mental paverkan (27 %) var de vanligast
forekommande symtomen. Av de samtal som inte utlarmades som stroke dominerade fall
eller att ha hittats 1 liggande position (66 %). I samtalen som utlarmades som stroke framkom
traditionella strokesymtom 1 hogre utstrackning &n i de samtal som utlarmades som annat dn
stroke.

Studie 1V syftade till att undersoka hinder och underlittande faktorer for identifiering av
stroke 1 larmsamtal 1 kommunikation och interaktion. I en tolkande fenomenologisk analys
framkom sex olika teman innehallande hinder och mdjligheter till identifiering av stroke. De
viktigaste fynden var aspekter kring larmoperatorens och sjukskoterskans auktoritet,
sjukskdterskans stodjande och vigledande strategier samt sjukskoterskans expertkunskaper
vilka alla kan paverkas och forbéttras. Faktorer kring patient, inringare och situation kan inte
paverkas annat dn genom att stirka de paverkbara faktorerna hos larmoperatdr och
sjukskoterska. Overlimning av larmsamtal fran larmoperatér till sjukskdterska var ett
potentiellt hinder dér information och tid kunde gé forlorat. Sjukskoéterskans expertkunskaper
var det enda som befanns avgdrande for identifiering av stroke 1 studien.

SLUTSATS

Sammanfattningsvis visar denna avhandling att Prioritet 1 fran SOS Alarm forkortar tid for
ankomst till strokeenhet och 6kar mojlighet till trombolysbehandling for patienter med
ischemisk stroke. For korrekt prioritering vid larmsamtal till SOS Alarm behdver tillstdndet
identifieras som stroke vilket forsvaras nir strokesymtom inte framkommer. FAST symtom
framkommer i1 90 % spontant fran inringaren och férekommer 1 hogre utstrackning hos
patienter som identifierats som stroke av SOS Alarm. Av de strokepatienter som inte
identifierades som stroke framkom fall eller att patienten befanns 1 liggande position som
dominerande problem. Darmed skulle FAST test kunna anvéndas aktivt for att 6ka
identifiering av mdjlig stroke i larmsamtal dér fall/liggande lage presenteras. Andra faktorer
som kan stddja och underldtta identifiering av stroke 1 larmsamtal &r auktoritet, stéd och
support frén larmoperatdr och sjukskdterskor samt expert kompetens hos sjukskdterskans pa
SOS Alarm.
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