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ABSTRACT

Introduction: Thrombolysis for patients with an ST elevation myocardial infarction (STEMI) is most effective if given promptly.
In remote areas, pre-hospital thrombolysis has been shown to be effective and reduce mortality. However, pre-hospital
thrombolysis may offer advantages even in urban areas in terms of reduced ‘call to needle’ times. General practitioners’ attitudes
are crucial in the delivery of this service. Differences in perceptions between rural or remote and urban GPs have not been
examined previously. The aim of this study was to investigate the attitudes and beliefs of GPs with a view to pre-empting potential
barriers to service redesign.
Methods: A questionnaire was sent by email and conventional post to all local GPs (n = 261) located in the study area (Highland
Region in the North of Scotland). Data were entered into an Excel spreadsheet for statistical analysis. For the purposes of further
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analysis the data were divided into three groups: ‘urban’, ‘rural’ and ‘undefined’. Data were analysed by either unpaired Student’s
t-test or χ2 statistic as appropriate, with significance taken at the 5% level. Qualitative responses were grouped following thematic
analysis.
Results: There was a 49% (n = 127) response. More questionnaires were returned by conventional post than email (106 vs 21,
p < 0.0001). There did not appear to be a relationship between confidence in giving pre-hospital thrombolysis and number of years
worked as a GP. Rural GPs who had previously administered pre-hospital thrombolysis reported higher confidence compared with
GPs who had never given pre-hospital thrombolysis (7.5 ± 1.7 vs 6.3 ± 2.0, p = 0.01). Responses to two open questions: ‘What do
you think are the main factors preventing delivery of pre-hospital thrombolysis?’ and ‘What more could be done to increase your
own willingness to administer pre-hospital thrombolysis?’ were classified into four areas: training, experience, organisational and
equipment issues.
Conclusions: Several potential barriers to improving the uptake of pre-hospital thrombolysis were highlighted and included
training, experience, equipment and organisational factors. Rural GPs were more likely to be confident to give thrombolysis. To
implement pre-hospital thrombolysis in areas closer to hospitals may require greater support and training of urban GPs, who
reported lower confidence in ECG analysis. Many GPs, while under-confident, reported a desire for further training to improve
skills. Other GPs clearly stated that they did not consider emergency treatment of myocardial infarction in terms of thrombolysis as
part of their role and that the treatment of acute STEMI in the community should be performed by the ambulance service. This
view was held by urban rather than rural GPs. In remote areas it is clear that lack of ambulance crews and poor communication
between the ambulance service and GPs leads to instances of ‘scoop and run’ to hospital, even when the distances are considerable
and local GPs have the ability and desire to administer pre-hospital thrombolysis. Clear local clinical care pathways are
recommended.
Key words: ambulance service, GP perceptions, pre-hospital thrombolysis, urban, remote and rural.

Introduction

A recent local review of current practice demonstrated
relatively poor use of pre-hospital thrombolysis (13%).

Thrombolysis for patients with an ST elevation myocardial
infarction (STEMI) is most effective if given promptly1,2.
Pre-hospital thrombolysis may offer the best opportunity for
rapid delivery of lytic therapy. In remote areas, pre-hospital
thrombolysis has been shown to be effective and to reduce
mortality3. In urban areas there is less certainty about the
benefits of pre-hospital thrombolysis and patients are often
taken directly to hospital. In the study area, which covers the
Highlands of Scotland, patients at more than 30 min travel
distance from the local hospital were deemed suitable for
pre-hospital thrombolysis, while those closer were brought
straight to hospital.
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Furthermore, there were considerable delays in the delivery
of in-hospital thrombolysis (average call-to-needle time
approximately 70 min). In patients close to hospital, prehospital thrombolysis may have offered a potential
advantage in terms of earlier thrombolysis. While protocol
redesign to encourage a greater use of pre-hospital
thrombolysis would seem advantageous, it was felt
important to examine more closely the reasons for the
current low uptake. Although pre-hospital thrombolysis will
often be given by paramedics, there remains an important
role for the GP as either a provider, or at least local
champion, of this service.
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General practitioners’ attitudes to pre-hospital thrombolysis
4

and individual doctors were asked to report if they worked in

are thought to be crucial in the delivery of this service ;

a mainly ‘remote or rural’ (rural) or ‘urban’ practice. The

however, even in the area where the GREAT study was

questionnaire was anonymous so there was no formal

undertaken, the uptake of pre-hospital thrombolysis greatly

method for confirming rurality other than the perception of

5

fell after the study was completed . Differences in

the individual doctor.

perceptions between rural or remote and urban GPs have not
previously been examined.

Data handling and analysis

The aim of this study was to investigate the attitudes and

Data were entered into an Excel spreadsheet for statistical

beliefs of GPs with a view to pre-empting potential barriers

analysis. For the purposes of further analysis the data were

to service redesign.

divided into three groups ‘urban’, ‘rural’ and ‘undefined’.
Data were analysed by either unpaired Student’s t-test or χ2

Methods

statistic as appropriate with significance taken at the 5%
level. Qualitative responses were

This was a questionnaire based survey of GPs in the North of
Scotland (Highland Region). The rational for the study and
the final questionnaire was reviewed and approved for

grouped following

thematic analysis8.

Results

distribution to local GPs by the members of the coronary
artery disease managed clinical network.

There was a 49% (n = 127) response. More questionnaires
were returned by conventional post than email (106 vs 21,

Questionnaire design

p <0.0001). Ninety-one (72%) GPs described themselves as
either rural or urban. The remainder did not specify,

The questionnaire was designed by a multidisciplinary group

suggesting both a both a rural and urban component to their

within the local managed clinical network. This process

practice (Table 1).

involved several phases. First, members of the group were
asked to independently create a list of potential questionnaire
queries. These were collated and duplication removed. The
questionnaire was then reviewed by several clinical staff

Effect of previous experience and years in
practice on confidence at administering prehospital thrombolysis

members including GPs to form a sense check. The final
design was a pragmatic compromise between ‘sufficient

There did not appear to be a relationship between confidence

detail’ for the results to be useful and ‘brevity’ to encourage

in giving pre-hospital thrombolysis and number of years

completion. The final version was trialled on a further small

worked as a GP. Irrespective of experience rural GPs who

group of staff (doctors and nurses) before being sent to GPs.

had previously administered pre-hospital thrombolysis

The questionnaire was simultaneously sent by email and

reported higher confidence compared with GPs who had

conventional post to all GPs (n = 261) located in the study

never given pre-hospital thrombolysis (7.5 ± 1.7 vs 6.3 ± 2.0,

area.

p = 0.01; Fig1). Only two urban GPs had previously given
pre-hospital thrombolysis and therefore no analysis was

Definition of rurality

possible on the experience of urban GPs.

Defining rurality and remote medical practice is complex6,7.
This current study took a pragmatic approach to this issue
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Table 1: Differences between urban and rural GPs attitudes regarding ECG skills and pre-hospital thrombolysis
Variable
Urban
N
23
Years as GP (mean ± SD)
15.2±8.8
Number of times pre-hospital thrombolysis ever given – n (%)

GPs
Rural
68
15.0±8.9

Total
127
15.5±9.0

0
21 (91)
30 (44)
70 (55)
1 to 2
2 (9)
16 (24)
27 (21)
3 to 4
0
7 (10)
11 (9)
>5
0
14 (21)
18 (14)
Missing data
0
1 (1)
1 (1)
Personal attitudes to delivering pre-hospital thrombolysis – n (%)
Always positive about giving it
3 (13)
40 (59)
63 (50)
Give when indicated but reluctant
1 (4)
17 (25)
23 (18)
Look for excuses not to give it
7 (30)
7 (10)
16 (13)
Don't ever want to give it
4 (17)
0 (0)
8 (6)
Missing data
8 (35)
4 (6)
17 (13)
Drugs routinely carried when visiting patient with chest pain – n (%)
Thrombolytic
0
49 (72)
68 (54)
Morphine
23 (100)
63 (93)
120 (95)
Aspirin
23 (100)
64 (94)
121 (95)
Clopidogrel
0
14 (21)
19 (15)
Heparin
0
42 (62)
56 (44)
Betablocker
4 (17)
11 (16)
25 (20)
Nifedipine/suscard
7 (30)
21 (31)
36 (28)
Atropine
18 (78)
47 (69)
94 (74)
Amiodarone
2 (9)
26 (38)
38 (30)
Self-reported confidence in giving pre-hospital thrombolysis
(0 ‘not confident’ to 10 ‘very confident’)
3.8 ± 2.4
7.0 ± 1.9
6.2 ± 2.5
Potential impact of interventions (1 ‘not important’ to 10 ‘extremely important’)
Better training
8.8 ± 2.3
8.7 ± 1.6
8.6 ± 1.7
Telemetric link to the coronary
care unit with telephone support
7.2 ± 3.0
8.0 ± 2.2
7.7 ± 2.4
Better feedback from the coronary
care unit
6.1 ± 3.0
7.5 ± 2.3
7.0 ± 2.6
Best way to deliver training (not exclusive)
Short workshop
15 (65)
58(85)
95 (75)
Formal study day
12 (52)
29 (43)
51 (40)
Online training
4 (17)
28 (41)
47 (37)
Self-directed study
2 (9)
11 (16)
18 (14)
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P-value
(rural vs urban)

0.9

<0.0001

<0.0001
<0.0001
0.06
0.06
0.01
<0.0001
0.43
0.29
0.09
<0.01

<0.0001
0.9
0.2
0.03
0.05
0.14
0.03
0.25
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Discussion

Qualitative responses
In the questionnaire, GPs were asked two open questions:

This questionnaire-based survey has highlighted several
potential barriers to improving the uptake of pre-hospital

1.

What do you think are the main factors preventing
delivery of pre-hospital thrombolysis? (Q6)

2.

What more could be done to increase your own
willingness

to

administer

thrombolysis with important differences between urban and
rural GPs. These have been classified according to training,
experience, equipment and organisational factors.

pre-hospital

thrombolysis? (Q8)

Early reperfusion therapy in patients with STEMI decreases
mortality and morbidity1,2,9-11. Despite the advantages of

Responses were classified into four areas: training,
experience, organisational and equipment issues (Fig2).

primary percutaneous coronary intervention (PPCI) in the
acute management of STEMI, there remains an important
role for thrombolysis when early PPCI is not possible.

Training: A major and recurring theme with GPs was the
perception that there is poor training in the delivery of
thrombolysis: ‘lack of skills in ECG interpretation’, ‘I have

Access to PPCI in some areas may be limited by cost, lack of
local expertise and services or considerable transfer times in
sparsely populated regions. Thus, while PPCI has mortality

never been trained to give thrombolysis – just given the kit

advantages over thrombolysis12-15, there remains a important

and assumed I would get on with it’, ‘I feel I am not up to

role for thrombolysis10,11. Pre-hospital diagnosis and delivery

date’.

of thrombolysis potentially offers the best opportunity of
early reperfusion therapy, more so in areas remote from

Experience: Lack of experience was identified as an issue:
‘not enough exposure’, ‘the last MI I saw was 10 years ago’,
‘lack or experience so fear making the wrong decision’, ‘fear
of adverse events’, ‘uncertainty with ECG interpretation’.

hospital3.
appropriate

Pre-hospital

thrombolysis

reperfusion

strategy

will
for

not
all

be

an

patients.

Nevertheless, up to 20% of the Scottish population are
defined as remote or rural and therefore pre-hospital
thrombolysis will remain an appropriate therapy even if

Organisational: There was a variety of responses from GPs
regarding the role of the ambulance service and the GP in
providing emergency care: ‘I expect the ambulance service
to give it’, ‘training GPs is a waste of resource – we are not
an emergency service’, ‘I don’t think training is relevant to
me’, ‘integration of GPs and ambulance service is

there is considerable expansion of cardiac catheterisation
facilities. Due to the distance and subsequent transport times,
PPCI is not currently available to our population, thus
thrombolyis is the primary reperfusion strategy for all our
patients with ‘rescue’ PPCI for those patients in whom
thrombolysis is unsuccessful.

important’.
In this study, rural GPs were more likely to be confident to
Equipment: Many GPs felt that current equipment carried
to chest pain patient calls was a barrier to delivery of
thrombolysis: ‘difficult with lone working to carry all the
gear’, ‘lack of portable ECG equipment’, ‘not every GP has
an ECG machine to take on a home visit’.

give thrombolysis and their self-reported confidence in ECG
interpretation was higher than in urban GPs. This is not
surprising because rural GPs are more likely to have given
pre-hospital thrombolysis. Implementation of pre-hospital
thrombolysis in areas closer to hospitals may require greater
support and training of urban GPs, who reported lower
confidence in ECG analysis.
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Figure 1: Effect of previous experience of administering pre-hospital thrombolysis (PHT) on confidence in administering
pre-hospital thrombolysis

The perceived role of GPs in delivering pre-hospital

why this may have occurred. It is possible that not all GPs

thrombolysis varied greatly. Many GPs, while lacking in

routinely use email. Furthermore, the questionnaire was

confidence, reported a desire for further training to improve

primarily designed as a postal questionnaire; if it had been

skills. Other GPs clearly stated that they did not consider

designed as an online survey the electronic response rate

emergency treatment of myocardial infarction in terms of

may have been higher. This was a deliberate decision based

thrombolysis part of their role, and that the treatment of

on local knowledge of primary care and the general lack of

acute STEMI in the community should be performed by the

email communication between primary and secondary care

ambulance service. This was a view that was held by urban

in our region. Nevertheless, the use of online surveys in the

rather than rural GPs.

future should be considered as they have many potential
advantages, namely easy of administration, including data

The poor response rate by email compared with a good

collation and ease of electronic reminders.

postal response was unexpected. There are several reasons
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Training
•
Lack of training and refresher courses
•
ECG interpretation is difficult
•
Giving thrombolysis is more complicated than it used to be
•
Feel I am not up to date or have inadequate training in reviewing ECGs
•
I have never been trained to give thrombolysis, just given the kit and assumed I would get on with it
Experience
•
Lack of experience and confidence, diagnostic doubt, fear of complications
•
Fear of making the wrong decision and being criticised
•
Previous experience of intracranial bleeding when MI not proven
•
Inexperience – in my current job I haven't come across anyone with an acute MI in 8 years
•
Rarely give it so it’s difficult to remain confident in my decision-making
•
Not enough exposure, the last MI I saw was 10 years ago
•
I see very few patients with acute MI, most are seen out of hours and dealt with by the out-of-hours team
•
Concern about delaying admission
•
Only seen one patient who arrested as thrombolysis was being given
Organisational
•
The ambulance is usually at the scene before us, I expect the ambulance crew to give it
•
12-lead ECG takes time
•
Patients call 999 and ambulance ‘scoop and run’
•
Delay in presentation
•
Proximity to hospital
•
We have a busy, active community hospital and that's where thrombolysis is done because it feels like a 'safer' environment than
in the community
•
Lack of previous ECG to identify pre-existing changes
•
Lack of a clear protocol
•
Lack of coordination between ambulance service and GPs’ out-of-hours services
Equipment
•
Difficulty with lone working - carrying all the gear!!!
•
Lack of portable ECG equipment and telelink to CCU
•
Not every GP has an ECG machine to take on a home visit
Others
•
It takes a long time to assess – better to admit directly
•
Concern about administering if patient does not know past medical history.
•
Lack of fast feedback and support from hospital
•
Unstable environment out of hospital
•
Patient delays in calling emergency services – patients education
•
GP has so much to do alone - when paramedics arrive they seem reluctant to thrombolyse
•
Lack of knowledge in older GPs
•
Feeling 'it will not take long to get to hospital’, unfamiliar with specific drugs
•
Delay in patient calling the GP or they go straight to A&E
•
Fear of killing patients due to inappropriate use and then living with the consequences
•
Unwilling to increase workload for no extra payment
•
Better to send patient to hospital for a more effective team approach
•
Unfamiliarity with the medication, unsure whether the patient qualifies, unsure how to establish whether the patient qualifies
•
In urban areas this is not a primary care issue

Figure 2: General practitioners’ perceived potential barriers to the delivery of pre-hospital thrombolysis. A&E, Accident
and emergency department; CCU, coronary care unit; MI, myocardial infarction.
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Implications for practice

clinical

diagnostic

uncertainty

in

the

pre-hospital

environment. ECG misinterpretation is an issue, although
It is clear from the study responses that there is a perception

improved techniques for transmission of ECGs to emergency

among some GPs that delivering thrombolysis to patients

departments and coronary care units should minimise this.

with STEMI is no longer the role of the GP, and that GPs

Where pre-hospital thrombolysis has been inappropriately

should not be providing emergency care. Nevertheless, even

withheld, prompt in-hospital recognition of STEMI and

GPs in urban areas may be first to the scene of a patient

delivery of thrombolysis should remain a priority for

suffering a STEMI and it is important that at the very least

hospital staff. Encouraging delivery of thrombolysis in

GPs do not discourage ambulance paramedics from

emergency departments or by nurse practitioners may reduce

delivering appropriate thrombolysis. Paradoxically, in

door-to-needle times16.

remote areas it is clear that a lack of ambulance crews and
poor communication between the ambulance service and

Study limitations

GPs leads to instances of ‘scoop and run’ to hospital, even
when the distances are considerable and local GPs have the

The response rate of 49% was a reasonable response from

ability and desire to administer pre-hospital thrombolysis.

busy GPs. The questionnaire was sent only once. While

Clear local clinical care pathways might help resolve some

increased numbers of responders could have been achieved

of these issues.

by repeated reminded either by post, email or telephone, a
decision was taken by the managed clinical network that this

As a result of this survey a training program has been

approach might risk alienating local GPs. Thus, this

established for the coronary care nurses and a telemetry link

questionnaire-based survey may have been susceptible to

to all ambulances in our area installed with a dedicated

reporting bias; it is possible that GPs with a strong opinion

‘thrombolysis’ telephone. Thus a 24 hour/7 days per week

about pre-hospital thrombolysis or with more experience and

ECG analysis and support service is available to the

confidence may have been more likely to respond.

ambulance crews which, with mandatory transmission of

Nevertheless, our survey revealed a variety of responses in

ECG for chest pain patients, should improve diagnostic

terms of attitudes to pre-hospital thrombolysis, suggesting

accuracy

pre-hospital

that this survey reflected the breadth of opinion of the whole

thrombolysis where appropriate. However, in many remote

GP population in our area. Some GPs reported neither ‘rural’

areas there are insufficiently manned ambulances (single

nor ‘urban’ location. The assumption was made that these

crew or driver only) where a dual response with the GP is

responses signified practices with both elements; however,

necessary to deliver pre-hospital thrombolysis. Furthermore,

non-response is also a possibility. These data should be

due to ambulance shortages, GPs may be the first attenders

considered with caution and therefore were removed from

and therefore increased training and support for GPs is an

analysis of rural vs urban issues (Table 1).

and

confidence

in

delivering

important consideration. When, as part of the questionnaire
process, GPs were offered a free online ECG course there

Future research

was a greater than 50% course uptake, confirming GPs’
expressed need and desire for additional ECG training.

Several areas merit further research. First, strategies to
improve the uptake of pre-hospital thrombolysis should be

The role of secondary care

developed. Some of these (including increased education for
GPs and paramedics, a coronary care ‘hot line’ and telemetry

Despite best efforts, it is unlikely that pre-hospital

link) have been developed locally and the clinical

thrombolysis will be given to all eligible patients due to

effectiveness of these should be assessed. Second, the
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complex issue of who should deliver emergency care to
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