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ABSTRACT
Background Rapid access to emergency medical
services (EMS) is essential at the onset of acute stroke,
but significant delays in contacting EMS often occur.
Objective To explore factors that influence the caller’s
decision to contact EMS at the onset of stroke, and the
caller’s experiences of the call.
Methods Participants were identified through
a purposive sample of admissions to two hospitals via
ambulance with suspected stroke. Participants were
interviewed using open-ended questions and content
analysis was undertaken.
Results 50 participants were recruited (median age
62 years, 68% female). Only one of the callers (2%) was
the patient. Two themes were identified that influenced
the initial decision to contact EMS at the onset of stroke:
perceived seriousness, and receipt of lay or professional
advice. Two themes were identified in relation to the
communication between the caller and the call handler:
symptom description by the caller, and emotional
response to onset of stroke symptoms.
Conclusions Many callers seek lay or professional
advice prior to contacting EMS and some believe that
the onset of acute stroke symptoms does not warrant an
immediate 999 call. More public education is needed to
improve awareness of stroke and the need for an urgent
response.

INTRODUCTION
Background
Stroke is a leading cause of mortality and disability
worldwide.1 Rapid access to emergency stroke care
can reduce death and dependency by enabling
immediate provision of interventions such as
physiological monitoring and stabilisation and
thrombolysis.2

Importance
Up to 70% of all stroke patients obtain first medical
contact from the Emergency Medical Service
(EMS).3e5 EMS call handlers in the UK currently
use the Advanced Medical Priority Dispatch System
(AMPDS) to categorise ambulance response and
decide on the level of medical care sent. Although
this system is effective at ruling out acute stroke in
people with other conditions, it is poor at correctly
identifying acute stroke, with over 50% of strokes
being misclassified.6 The communication between
the caller and emergency call handler is crucial in
identifying suspected stroke, minimising delays and

improving outcomes. While problems with
communication have been previously identified,7

no studies have explored the caller ’s experience of
making a 999 call at the onset of stroke symptoms.

Purpose of investigation
The purpose of the study was to identify the
features that expedited or delayed people’s initial
decision to contact EMS at the onset of stroke, and
to explore callers’ experiences of the call.

METHODS
Study design
This was a qualitative study using semi-structured
interviews and content analysis.

Setting
The study was conducted in two hospitals in north-
west England (total population approximately
700000) serving approximately 1600 new stroke
patients each year.

Selection of participants
A criterion based purposive sample8 was identified.
Subjects were selected if they were admitted to
hospital with a diagnosis of acute stroke and
arrived via ambulance after contacting EMS (calling
999) or via a personal medical alert system, during
a 3-month period (10 October 2008e22 January
2009). Subjects were excluded if their admission
was arranged by primary care (family physician),
they attended the emergency department directly
or they had a stroke while in hospital. Relatives or
carers of patients who had died or remained criti-
cally ill were not approached. The person who had
made the initial call to EMS (999 call) after
the onset of stroke symptoms, was identified as the
potential participant in the study, whether the
patient, a relative or another person.

Procedure
Patients (or next of kin if the patient had significant
cognitive impairment or communication problems)
were initially approached during their inpatient
stay and within a maximum of 2 weeks after
admission, by a member of the clinical team.
Participants were given 24 h to decide if they would
like to participate. Written informed consent was
obtained. The interviews were conducted face to
face, at either the stroke unit or the caller ’s home.
Interviews were digitally recorded.
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Data collection
An interview schedule was initially developed by the authors
and was piloted with input from patient representatives to
ensure clarity and validity, resulting in a final interview guide of
19 questions.

Primary data analysis
Interview recordings were initially transcribed verbatim. Anal-
ysis was undertaken using a constant comparative method in
order to identify patterns and relationships within the data.9

Open codes were created for each interview, and were then
clustered to each other in order to create broader categories.
These categories were grouped to develop themes. Each inter-
view was analysed independently by two of the three
researchers (SPJ, JJMcA, JMEG); discrepancies were resolved by
discussion with the third researcher. The research team also met
regularly to discuss emerging themes in order to ensure
a consistent approach to data collection and coding. The themes
were reviewed by patient representatives.

RESULTS
Table 1 outlines the characteristics of the callers who partici-
pated, their relationship to the patient, and action taken.

Four central themes were identified. Two of these related to
the initial decision to contact EMS at the onset of stroke:
perceived seriousness; and seeking and receiving lay or profes-
sional advice. Two themes related to communication between
the caller and the call handler: description of stroke symptoms
by the caller; and emotional response to acute stroke symptoms.
Verbatim quotes in the following section are followed by the
caller ’s relationship to the patient, gender and age of the caller.

Perceived seriousness
Twenty-five (50%) callers recognised that the symptoms were
stroke-related and serious, and contacted EMS immediately.
They based this on previous experience of stroke (n¼13),
knowledge (n¼6) or a combination of both (n¼6).

A further nine (18%) callers also recognised that the symp-
toms were stroke-related, but were unsure of the seriousness,
seeking further advice before contacting EMS. These callers
either contacted a family member (n¼4) or the family physician
(n¼5) for support and advice before calling 999.

“I rung the (family physician) surgery and the doctor said,
‘ambulance straightaway’.” Friend, male, 69.

The remaining 16 (32%) callers did not recognise the symp-
toms as stroke. Five (10%) of these callers recognised that

something was sufficiently serious to call 999 immediately.
Their concerns included suspected heart attack and lack of
movement. Nine (18%) callers were unsure of the seriousness of
the situation and either delayed calling 999 (n¼2), or sought
further lay advice (n¼4) or professional advice from the family
physician (n¼3) before calling 999.

“I didn’t think it was that serious to call the ambulance but then
when I explained the symptoms to (daughter) she said well better
call the ambulance.” Husband, 66.

Two callers (4%) recognised that the situation was serious
but still sought further advice before calling 999. One of
these callers contacted NHS Direct (a nurse led telephone
helpline) because they did not want to waste the emergency
services’ time, and the other contacted a relative and subse-
quently their family physician.

Seeking and receiving lay or professional advice
Eighteen (36%) callers who were unsure about the significance of
the symptoms often sought advice and clarification from others
before dialling 999. Sources of advice included friends or relatives
(n¼9), of whom two asked for further advice from the family
physician or the emergency department, primary care services
(n¼8) and NHS Direct (n¼1). Up to three steps were taken
before eventually calling 999 (online appendix 1), with the
potential to introduce delay with each extra step.
Although participants recognised that they were delaying

emergency help by seeking advice from sources other than EMS,
they often tried to justify this delay.

“Rather than calling the emergency services out I just wanted to
wait that few minutes or get somebody else to tell me that was,
you know, get a second opinion.” Husband, 66.

Of the eight (16%) callers who sought help from primary care,
seven received telephone advice to contact EMS immediately.

“So first of all I rang actually Primary Care (family physician), and
once I gave them the symptoms, they said just ring 999
immediately, which I did.” Wife, 45.

One caller made an appointment for the patient to see the
family physician. Following deterioration of their condition and
a second phone call to primary care, they were advised to call
999 immediately.

Description of stroke symptoms by the caller
Most callers (n¼34, 68%) stated during the interview that they
had suspected that the person was having a stroke, but only 27
(54%) had mentioned the word ‘stroke’ to the call handler.

“I said that she has fallen but it looks a bit, her mouth’s funny, I
didn’t use the word stroke, I said her mouth’s funny and her arm’s
weird.” Daughter, 56.

Of the 27 callers who mentioned ‘stroke’ to the call handler,
24 also described other stroke-specific symptoms. These included
movement problems or numbness on one side (n¼19), altered
speech (n¼16), facial droop (n¼11) and a fall (n¼6).

“I think he’s had a stroke.his mouth’s drooped to one side, he’s
slurring his speech and he can’t move one side of his body.”
Neighbour, male, 45.

Less stroke-specific descriptors such as headache, collapse,
funny turn, unable to get out of bed and unresponsive were also
mentioned.

Table 1 Characteristics of participants

Characteristic Participants (n[50)

Median age (years) 62

Age range (years) 24e83

Female (%) 68

Caller

Patient 1

Relative/friend/neighbour 41

Other bystander 6

Personal medical alert system 2

Action (n)*

Called EMS immediately 30

Delayed contacting EMS 20

*See appendix 1 for detail of actions taken.
EMS, emergency medical services.
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Five (10%) callers had reported conditions other than stroke
such as heart attack, and 18 (36%) were unsure of what they had
reported to the call handler.

Callers’ emotional response to acute stroke symptoms
Twenty-six (52%) callers described their emotional response to
the onset of stroke, including feelings of panic (n¼7), nervous-
ness (n¼4) and fear (n¼3). Nine callers described feelings of
frustration, worry and upset. Three callers described the need to
overcome their emotions and to stay calm.

“You know nothing about it, you start panicking.” Husband, 76.

Callers recognised that there was a potential conflict for the
call handler between dealing efficiently with the call and with
the caller ’s emotional distress.

“You have to explain everything, you know, what’s going on, her
age, date of birth, address, name.but you’re panicking thinking
please don’t just ask these questions, get here straight away.”
Daughter-in-law, 45.

However, the call handler ’s efficient manner was supportive,
and helped the caller to stay calm. Some callers also felt that the
call handler gave emotional support in addition to practical
advice.

“Yeah she was very reassuring with her tone of voice.you know,
managed to keep me calm because normally I start panicking a bit.”
Wife, 50.

It was also identified that once the call was made, the call
handler took responsibility for the situation.

“She does calm you down and help you cope with the situation,
you feel like you’re just going with the flow.” Wife, 69.

Callers found it helpful to be assured that the ambulance was
on its way throughout the call.

“They were speaking to me all the time, telling me the emergency
people were on their way now.it gives you confidence, it does
really.” Husband, 76.

However, it was also felt that the call handler ’s assurance that
the ambulance was en route was not always clear.

“I don’t recall her actually saying an ambulance is on the
way.they ask you all these questions and you’re thinking.have
you decided yet, are you sending one?” District nurse, female, 33.

DISCUSSION
Thirty participants sought first medical contact from the EMS,
with the remainder contacting primary medical services or
a relative or friend. Only one patient (2%) called an ambulance
themselves, consistent with previous studies.10 11 Patients who
are alone often contacted a family member.12 Nine participants
(18%) in our study contacted a family member or friend for help.

People’s emotional response to the onset of stroke symptoms
was a theme that emerged during data collection, with 52% of
callers describing feelings such as panic, nervousness and fear.
Participants contacted primary care, family or friends in order to
receive advice or support about the course of action that should
be taken. This was a common cause of delay in contacting EMS.

The efficiency of the call handler was found to be reassuring.
Emotional support and practical advice were both important to
callers. However, some callers were unsure as to whether an
ambulance had actually been dispatched during the call.

Although 68% of the callers suspected stroke, only 54% of the
sample reported this to the call handler, consistent with previous
findings that stroke is reported as the presenting problem in 44%
of ambulance calls leading to a final diagnosis of acute stroke.11

Currently, AMPDS algorithms require the call handler to ask
questions about ‘what has happened’ to the patient, rather than
asking what the caller suspects may be the diagnosis. This may
make it more difficult for callers to report their suspicion of
stroke.
Previous research into decision making processes in people

with symptoms of myocardial infarction has identified that
prior knowledge of symptoms alone is not enough to initiate
prompt action.13 A recent review of the public’s awareness of
stroke found that although 27e100% of participants stated that
they would call the EMS, only 18% had actually done so.14

Emotional response and context appear to be influential in
deciding to seek emergency help.13

This is the first study to examine in detail the factors that
influence the initial decision to contact EMS at the onset of
stroke symptoms, and to explore the stroke-specific factors that
facilitate or misdirect effective communication between the
caller and EMS. Further work is now underway to improve call
handlers’ recognition and response to calls in suspected acute
stroke. The findings also underline the need for ongoing public
education to raise public awareness of stroke symptoms and the
appropriate response, in order to reduce delays in accessing
emergency treatment.

LIMITATIONS
The study did not set out to identify and measure time delays
between onset of symptoms and making an EMS call, as it was
intended instead to study the caller ’s experience of the process
of seeking emergency help in acute stroke. Although participants
were interviewed soon after the event, the effects of recall bias
may have influenced the findings.
Participants were representative in terms of the age and sex

distribution of people who call 999 for suspected stroke.
However, it was particularly difficult to contact and recruit
callers who were unrelated to the patient, and this group is likely
to be under-represented.
The study was concerned only with patients who accessed

EMS via a 999 call in response to stroke symptoms. Further
work would be needed to examine the experiences of patients
who accessed healthcare by other routes such as direct presen-
tation to the emergency department, who accessed other
primary care services, or who did not seek health advice.

SUMMARY
At the onset of stroke, the caller ’s ability to convey their
suspected diagnosis is limited by a lack of stroke symptom
recognition, often as a result of the diverse presentation of stroke
symptoms. Many callers believe that the onset of acute stroke
symptoms does not necessarily warrant an immediate call to
EMS. Delays often arise because the caller feels it necessary to
seek other lay or professional advice prior to calling EMS.
Even when callers recognise stroke and call EMS, often they

do not convey this impression to the call handler. The form of
structured questioning used by the call handler does not always
enable the caller to convey their full impression of what the
problem is, or allow the call handler to assure callers that an
ambulance has been arranged. In order to improve outcomes in
hyper-acute stroke care, more public education is needed to
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improve awareness of a wider range of stroke symptoms and the
need for an urgent response.
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