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Background: Time is of the essence in the event of a stroke, but still less than
half of the patients arrive at hospital within four hours of the onset of
symptoms. A possible explanation for this delay is that their first contact with
the health service is via the out-of-hours primary healthcare service or their GP.

Objective: The objective of this study was to map the referral unit for patients
with a suspected acute stroke prior to arriving at the A&E department at Oslo
University Hospital, Ulleval. We also wanted to map whether the referral unit
could be correlated with stroke diagnosis on discharge.

Method: A retrospective observation study identified all patients admitted with
suspected stroke at the A&E department, Oslo University Hospital, Ulleval in
2018. We grouped patients according to the referral unit: ambulance, out-of-
hours primary healthcare service, GP practice or direct admission. We
compared the discharge diagnoses ‘stroke’ or ‘non-stroke’ according to the
referral unit and age distribution using the chi-square test.

Results: A total of 1399 patients with suspected stroke were admitted, of whom
594 (42 per cent) received a stroke diagnosis. The median age was 72 years, and
52 per cent were women. Half of the patients were admitted directly by
ambulance, a third via the out-of-hours primary healthcare service and 12 per
cent via the GP practice. Significantly more patients admitted by ambulance (51
per cent) were discharged with a stroke diagnosis compared with patients from
the out-of-hours primary care service (29 per cent) or a GP practice (40 per
cent) respectively (chi-square p < 0.001). The patients who were admitted by
ambulance were significantly older than those admitted via the out-of-hours
primary healthcare service (772 years versus 65 years, p < 0.001).

Conclusion: Only half of the patients with symptoms of suspected stroke were
admitted by ambulance. Patients admitted directly by ambulance were more
often discharged with a stroke diagnosis. We need more knowledge about the
reasons why the remaining patients were admitted via their GP or the out-of-
hours primary healthcare service.

In Norway, approximately 12 000 patients annually have a stroke (1). Considerable
progress has been made in hospital treatment and management particularly at
hospitals where patients are met by a team of doctors and registered nurses (RNs)
with special expertise in this field.

Time is of the essence in the event of a stroke, but still less than half of the patients
arrive at hospital within four hours of the onset of symptoms (2).



Stroke patients have complex symptomatology and diffuse presentation, and
consequently exhibit a complex clinical picture to their first point of contact.
Therefore, rapid identification of the condition and immediate transport to
hospital are essential. A good prognosis after a stroke depends on all phases of the
treatment, as the time from the onset of symptoms to treatment determines the
outcome (1).

The pre-hospital patient pathway involves many different healthcare professions.
For RN, identifying the symptoms of a stroke in both telephone consultations and
when meeting the patient in person is crucial. The latter may take place in the
ambulance, at the out-of-hours primary healthcare service, at the GP practice or on
a home visit.

There may be delays at all stages of the pre-hospital path. Earlier research shows
that pre-hospital factors account for half of all the delays (7).

Another study showed that six out of ten patients who contacted the primary
healthcare service were asked to attend the GP practice or the out-of-hours
primary healthcare service, leading to unnecessary loss of time (5). Therefore,
knowledge of the patient pathway up to hospital admission is important for
improving treatment for all patients with acute stroke.

Objective of the study

The objective of this study was to map the referral unit for patients with suspected
acute stroke prior to arriving at the A&E department, Oslo University Hospital,
Ulleval.

Method

We identified all the patients admitted with suspected stroke to the A&E
department, Oslo University Hospital, Ulleval, in 2018. The patients were identified
retrospectively by extracting data from the electronic patient record. We manually
registered age, gender, referral unit, reason for admission and main diagnosis on
discharge.

We defined the following registered admission reasons as suspected stroke:
‘thrombolysis’, ‘stroke’, ‘stroke/apoplexy/cerebral insult’, ‘TIA’, ‘dizziness assessed
by neurologist’, ‘diplopia’, ‘numbness’, ‘aphasia/dysarthria’, and ‘hemiparesis’.



We also registered the patient’s discharge diagnosis/diagnoses according to the
ICD-10 system, an international classification of diseases. A stroke-related
discharge diagnosis was defined as G45.9, unspecified transient cerebral ischemic
attack, 161, nontraumatic intracerebral haemorrhage, and 163, unspecified cerebral
infarction. We did not include 164, stroke, not specified as haemorrhage or
infarction, in our study.

We registered the referral unit in one of the following categories: ambulance, out-
of-hours primary healthcare service, GP, other hospital or attendance at the A&E
department. Age and gender were registered for all patients, but supplementary
diagnoses or treatment during the hospital stay were not recorded.

Patients admitted with other diagnoses who had a stroke during their hospital stay
were not included in the study.

Statistics

Age is presented as median values with a lower and upper quartile. Category data
are given in absolute figures and percentage values. We examined the differences in
discharge diagnoses at the registered referral units using a chi-square test. The
difference between the various age groups was analysed using ANOVA.

In addition, we sorted age groups into quartiles and used the chi-square test to
analyse the differences between the registered referral units in terms of age
quartiles.

Finally, we compared the discharge diagnoses of patients in the upper age quartile
with patients in the lower age quartile, again by using the chi-square test. P-value <
0.05 was determined to be statistically significant. We performed statistical
analyses using IBM SPSS Statistics, version 25.

Ethics

The study was approved by the Regional Committees for Medical and Health
Research Ethics (REC) as part of the research programme Dispatch Norwegian
Acute Stroke Prehospital Project (DispatchNASPP) (case number 2018/1909). We
also notified the local data protection officer (case number 18/25297).

We applied for exemption from the consent requirement, which meant that the
information could be obtained without the hindrance of the duty of confidentiality.
The study is simply a mapping of what has happened and has no impact on the
patients’ course of treatment.



Results

In 2018, a total of 1399 patients were admitted with suspected acute stroke. Of
these, 594 (42 per cent) were discharged with a stroke-related diagnosis. The
median age for those with acute stroke was 72 years (59-83), and 52 per cent were
women.

Admission categories

Figure 1 shows the pre-hospital path for all patients, distributed by the discharge
diagnosis ‘stroke’ or ‘non stroke’. Approximately half of the patients were admitted
directly by ambulance. Of these, 358 out of 704 (51 per cent) were discharged with a
stroke-related diagnosis. In a third of the cases, the out-of-hours primary
healthcare service was registered as the referral unit, and 124 out of 431 (29 per
cent) of these patients were discharged with a stroke-related diagnosis.

The corresponding figure for GPs was 68 out of 170 (40 per cent). The percentage
with a stroke discharge diagnosis showed a statistically significant difference
between those with and those without a stroke-related diagnosis (p < 0.001). A
small percentage was registered as coming from another hospital: 65 (5 per cent),
or as attending the A&E department directly: 29 (2 per cent).

Figure 1. The pre-hospital path for patients with suspected acute stroke who were
discharged with or without a stroke-related diagnosis
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The figure shows the number of patients admitted with suspected acute stroke who received stroke-related discharge diagnoses
(light-coloured bars) or other discharge diagnoses (dark-coloured bars). The patients are distributed into percentages by referral unit.

Age

Figure 2 shows the registered referral body distributed by age quartiles. The
patients arriving by ambulance were significantly older than those who arrived via
the out-of-hours primary healthcare service (772 years versus 65 years, p < 0.001).
The youngest patients (< 59 years) were admitted via the out-of-hours primary
healthcare service or GP practice significantly more often than older patients (> 60
years, p < 0.001).
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Significantly fewer patients in the youngest age quartile were discharged with a
stroke-related diagnosis compared with the three oldest quartiles: 96 out of 361 (27
per cent) versus 498 out of 1038 (48 per cent, p < 0.001).

Figure 2. The pre-hospital path for all patients with suspected acute stroke,
distributed by age
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The figure shows the number of patients admitted with suspected stroke distributed by age and referral unit.

Distribution of non-stroke diagnoses

Of the 1399 patients admitted with suspected stroke, 805 (57 per cent) were
discharged with a different ICD-10 diagnosis code. The category ‘other neurological
disorders’ included 54 different diagnoses (ICD-10), such as visual disorders,
diplopia and neck pain.

The category ‘Other’ covers diagnoses relating to other organ systems such as
fractures, anaemia, kidney disease, chronic obstructive pulmonary disease, ileus,
stomach pain, burns and nausea (Figure 3).
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Figure 3. Discharge diagnoses for non-stroke patients
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The figure shows the number of patients admitted with suspected stroke who were discharged with a different diagnosis.

Discussion

Only half of all the patients admitted to Oslo University Hospital with suspected
stroke in 2018 were directly admitted by ambulance. The remaining patients came
from the out-of-hours primary healthcare service, a GP practice or another
hospital, or they came directly to the A&E department.

Age differences

The findings of this study show that fewer patients in the youngest age quartile
were discharged with a stroke-related diagnosis compared with the oldest quartile.
The patients admitted by ambulance were significantly older and more often
received a stroke-related diagnosis than those arriving via the out-of-hours primary
healthcare service or a GP practice. The reason that younger patients contacted the
out-of-hours service first may be that they had milder or atypical symptoms, so that
conditions other than stroke were assessed as more likely (5, 6).

Another reason may be that doctors have a lower threshold for admitting younger
patients if stroke is suspected because the consequences of misdiagnosis may
result in the patient having to live with long-term effects for the rest of their lives.
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The reason why the ambulance service is more able to recognise stroke-related
symptoms may be that they are most likely to be contacted when the patient is
showing obvious symptoms of a stroke. It is important to note that, in this
material, the clinical assessment of the patient is performed by the ambulance
crew, making this the only category in the pre-hospital pathway where the patient
is not assessed by a doctor.

Pre-hospital delay

Doggen et al. showed that almost half of the stroke patients contacted the out-of-
hours primary healthcare service or a GP practice prior to arriving at the stroke
unit, and half of the patients who had contacted their GP were transported to
hospital by ambulance. The remainder used private transportation. The average
time from the onset of symptoms to arrival at the A&E department was 240
minutes, and half of the patients waited more than four hours before seeking
medical advice (6).

A Norwegian study showed that patients who contacted an ordinary GP practice
had less severe neurological symptoms and a greater delay in admission than
patients who contacted the Emergency Medical Communications Centre (AMK) (5,
6).

If the time from the patient’s first contact with the health service until their arrival
in hospital is prolonged, this may mean that fewer patients receive reperfusion
therapy. Data from the Norwegian Stroke Registry shows that in 2018, only 45 per
cent of patients with suspected stroke were admitted to Ulleval Hospital within
four hours of symptom onset (2).

The results indicate that there is a need to provide the public with more
information in the form of new campaigns that can boost knowledge of risk factors
in the population and show the importance of contacting the AMK when stroke is
suspected (7-9).

Need for pre-hospital competence

Pre-hospital competence is vital for all professional groups working in the various
parts of the health service in non-hospital settings, whether home-based nursing
care, GP practices, local emergency medical communication centres, the out-of-
hours primary healthcare service, AMK, ambulance, air ambulance or the A&E
department.

The key role of RNs and ambulance personnel involves being able to suspect and
recognise stroke on the basis of the patient’s symptoms. Furthermore, the
interdisciplinary cooperation vis-a-vis the patient must also ensure swift and
correct treatment and care.



Hospital referral via the out-of-hours primary healthcare services and GP practices
may entail a delay for patients with suspected stroke (6). It is crucial that the
general public has more knowledge about stroke symptoms and the need to call the
emergency number 113. Moreover, staff in medical emergency services (AMK and
local emergency medical communication centres), the ambulance service, RNs and
doctors in the primary healthcare service must be better equipped to identify
patients with suspected stroke (10).

Conducting a high-quality pre-hospital clinical assessment would be challenging
because it requires pre-hospital personnel to have excellent assessment skills, and
there are few screening tools available (10).

A study from Oslo University Hospital has led to competence enhancement among
ambulance personnel as they have adopted the same screening tool as doctors in
the stroke unit for patients with suspected stroke, namely the National Institutes
of Health Stroke Scale (NIHSS) (11).

This scale has been developed as a mobile app for clinical decision support, and it
functions as both a communication tool and electronic documentation. The results
of the study were published in 2022. A national plan should be devised for the skills
development and training of pre-hospital personnel in identifying a stroke,
including recognition of the symptoms and the use of NIHSS, for example.

The challenge is that the symptom profile can resemble stroke but might have a
different cause - in other words, ‘a stroke chameleon’, i.e. a condition assessed as
something other than stroke, where stroke is thus overlooked (12).

A final diagnosis must be made after advanced in-hospital diagnostics, something
that is impossible to achieve with the currently available pre-hospital tools. This
means that in the case of a highly complex condition such as stroke, we can assume
that patients admitted with suspected stroke will often be discharged with a
different diagnosis. Hospitals must therefore take into account that a number of
the patients admitted will not receive a stroke diagnosis, so-called overtriage (12).

In other words, it is not merely expertise in the form of clinical understanding that
is necessary but also access to advanced medical equipment. Early pre-hospital
identification of stroke and the correct level of triage may result in more patients
receiving acute treatment.



Symptoms of stroke may be non-specific and assessing them is complex, so good
communication and the use of a common language between pre-hospital services
and stroke unit doctors are essential. We need to improve pre-hospital diagnostics
of acute stroke so that in the future, more patients can be treated within the critical
time window (9).

Strengths and weaknesses of the study

A strength of this study is that it includes a complete dataset of patients admitted
with suspected stroke and assessed at an A&E department with a high volume of
patients. The quality indicators are the same as in the Norwegian Stroke Registry.
The generalisability of the results to other parts of Norway depends on several
factors, such as distance to and accessibility of a hospital, out-of-hours primary
healthcare service and GP practice.

A weakness of the study is the lack of clinical data including risk factors,
neurological examination and the etiology of the stroke. Another weakness is that
our data material is obtained from only one data source. We obtained data about
the referral unit by extracting data registered by healthcare personnel in the
electronic patient record.

We were unable to check or verify other sources such as patient records in the
primary health service, AMK’s computer assisted dispatch system, ambulance
records or direct access to hospital records.

In addition, it would have been useful if the time from symptom debut to
admission had been registered for the different categories, particularly for the
quality indicator ‘four hours from symptom debut to hospital admission’. Our
material also fails to describe whether patients admitted via the out-of-hours
service or the GP practice had contacted the AMK first, or if they were transported
to the GP practice by ambulance first for a more detailed assessment prior to
hospital admission.

Conclusion

A large percentage of patients admitted to hospital with suspected stroke do not
arrive by ambulance. Those who arrive by ambulance were significantly older than
patients who arrived via the out-of-hours primary healthcare service. Fewer
patients in the youngest age quartile were discharged with a stroke-related
diagnosis compared with the oldest quartile.

It is important to strengthen competence in pre-hospital services, including the
home-based nursing service, in order to ensure direct admission to hospital for
diagnostics and acute treatment.



The study's contribution of new knowledge

® In Norway, little research has been conducted previously on the pre-hospital
stage of acute stroke. Oslo University Hospital, Ulleval, has not previously
mapped the pre-hospital path for patients with suspected stroke. Faiz et al.
concluded in their study that not enough patients with acute stroke are
treated with thrombolysis due to short time windows and pre-hospital
delays. As many as 60 per cent of stroke patients who contacted the out-of-
hours primary healthcare service were asked to attend their GP practice and
were not referred directly to hospital. Fifty per cent of the total delay takes
place in non-hospital settings. Doggen et al. indicate that a large percentage
of stroke patients first contacted the out-of-hours primary healthcare service
or the GP practice before arriving at the stroke unit, and almost half of all
the patients waited more than four hours before seeking medical assistance.

® We conducted a retrospective review of a selection of patients admitted in
2018 with suspected stroke at the A&E department, Oslo University
Hospital, Ulleval.

® Only half of the patients with suspected stroke came directly to the hospital
by ambulance. The remainder contacted their GP practice or the out-of-
hours primary healthcare service. We need to know more about the pre-
hospital path of patients with suspected stroke.

The authors declare no conflicts of interest.
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