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1 CAN ‘TREAT AND REFER’ PROTOCOLS BE SAFELY
INTRODUCED INTO THE AMBULANCE SERVICE?: RESULTS
OF A CONTROLLED TRIAL

Winner of the Joint Royal Colleges Ambulance Liaison Committee
(JRCALC) award for Research Most Likely to Affect Practice

H. Snooks1, N. Kearsley2, M. Halter3, J. Redhead4, J Dale2. 1Clinical
School, University of Wales Swansea, Singleton Park, Swansea;
2University of Warwick; 3London Ambulance Service NHS Trust; 4Ealing
Hospitals NHS Trust

Background: The number of 999 calls is rising, and some callers
have been shown to have non-urgent needs. Evidence concerning the
effectiveness of alternatives to the standard 999 service is lacking,
although previous studies have highlighted clinical risk for some non-
conveyed patients.

Objective: To evaluate the safety of ‘Treat and Refer’ (T&R) proto-
cols for ambulance crews, allowing them to leave patients on scene,
with advice or onward referral.

Methods: Treatment protocols were developed by a clinical panel
and implemented in one station May - August 2000. Outcomes of
care for patients within defined illness codes and attended by trained
crews were compared with similar patients attended by crews from a
neighbouring station. Pre-hospital, A&E and GP records were
collected.

Results: 23 protocols were developed. 260 patients were included
in the intervention arm and 537 in the control arm of the study. There
were no age / sex differences between groups although intervention
patients were more likely to have been attended during the week (χ2 =
4.28, p = .05) and daytime (χ2 = 6.75, p = .01). After follow up at
A&E and GPs there were 62 patients for whom no information was
retrieved.

Seventeen of the protocols were recorded as used for 110 patients,
by all 8 trained crew members. Three patients in each group were
admitted to hospital within 14 days of their call, and were judged by
clinical reviewers to have been left at home inappropriately. In the
intervention arm, T&R protocols were reported as having been used
for two of the patients, however the reviewers judged that use of addi-
tional appropriate protocols would have indicated transportation.

Conclusions: Clinical risk was identified in both study groups.
However, in the intervention arm this appeared to be a training issue,
which might be avoided with optimal protocol usage. With a relatively
small sample size, a considerable number of protocols and low rate of
adverse incident, safety of this intervention needs to be further
explored.

2 LESS IS LESS: A RANDOMISED CONTROLLED TRIAL
COMPARING CAUTIOUS AND RAPID NALBUPHINE
DOSING REGIMENS

M. Woollard1, R. Whitfield1, K. Smith2, T. Jones2, G. Thomas3, G. Thomas3,
C. Hinton3. 1Pre-hospital Emergency Research Unit, Welsh Ambulance
Services NHS Trust/University of Wales College of Medicine, Cardiff, UK;
2Welsh Ambulance Services NHS Trust, Pontypool, UK; 3Welsh Ambulance
Services NHS Trust, St Asaph, UK

Objective: This study was designed to determine which of two nalbu-
phine dosing regimens combines the greater analgesic effect with the
minimum of adverse events.

Methods: Randomised controlled trial of 172 patients suffering
from chest pain, long bone fractures, or burns and administered nal-
buphine by paramedics in north and south-east Wales. Group A

patients received a 10mg dose of nalbuphine over 30 seconds
followed by one further identical dose after three minutes if the pain
score remained above 3. Group B patients received a 5mg dose over
two minutes, repeated at three minute intervals until the pain score fell
below four or the maximum cumulative dose of 20mg had been
administered. Data were collected on analgesic effectiveness,
changes in vital signs, and the incidence of patient-reported side
effects.

Results: The pain score fell by a mean of 4.29 in group A
compared with 3.49 in group B, a difference of 0.79 (P=0.028, 95%
CI 0.085 to 1.5). However, over half the patients in each group con-
tinued to suffer moderate to severe pain at the time of arrival at hospi-
tal.

There were no significant between-groups differences in changes in
vital signs following nalbuphine. Although pulse and respiratory rate,
systolic blood pressure, and Glasgow Coma Score fell in both groups
the magnitude of the reductions was not considered to be clinically
important.

There was a significantly greater incidence of patient-reported
drowsiness in group A patients (42 versus 21%, P=0.003, 95% CI for
difference = 6.96 to 34.12%).

Conclusion: A rapid dosing regimen of nalbuphine using 10mg
increments is more effective and equally as safe as a cautious regimen
utilising 5mg increments. Further research is required to determine if a
cumulative dose of greater than 20mg would result in fewer patients
continuing to suffer significant pain at the point of arrival at hospital.

3 THE OUTCOME OF PATIENTS IDENTIFIED AS DEAD
(BEYOND RESUSCITATION) AT THE POINT OF THE 999
CALL

L. Harvey, M. Woollard. Pre-hospital Emergency Research Unit/Welsh
Ambulance Services NHS Trust, University of Wales College of Medicine,
Cardiff

Background: Currently, an emergency ambulance is dispatched to
all cardiac arrest victims. It has been suggested that a non-emergency
response may be appropriate if patients are identified as dead
(beyond resuscitation) at the point of the 999 call. The Medical Prior-
ity Dispatch System (MPDS) code for such cases is 09B01 (obvious
death).

Objective: To investigate the outcome of patients coded as 09B01
and consider the feasibility of dispatching a non-emergency (category
C) response.

Methods: Dispatch records, patient report forms (PRFs) and hospi-
tal records were reviewed to determine patient outcome.

Results: Within the one-year study period 141 emergency calls
were coded as 09B01. Records were obtained for 59 of these cases
(42%). Of the retrieved cases 54 were diagnosed as dead (beyond
resuscitation) by ambulance crews (91.5%, 95% CI 79.5 to 96.2%).

• Three received resuscitation attempts by ambulance crews
(5.1%, 95% CI 1.1 to 14.2%)

• 2 were subsequently pronounced dead at scene
• 1 was pronounced dead on arrival at A&E. Two of the patients

were not in cardiac arrest (3.4%, 95% CI 0.4 to 11.7%)
• One assault victim who had transiently lost consciousness
• One road accident victim with a hand injury
A total of three patients coded as 09B01 were transported to hos-

pital for treatment other than confirmation of death (5.1%, 95% CI 1.1
to 14.2%).

Conclusion: Although our study was limited by the poor data
recovery rate and its small sample size, we identified that not all
patients identified as ‘dead beyond resuscitation’ by dispatchers were
assessed as such by ambulance crews. Consequently, this study’s find-
ings suggest that it is not appropriate to allocate a non-emergency
response to 09B01 (obvious death) calls.
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Further research is required to find the causes of coding errors and
to determine the sensitivity of the MPDS in detecting all cases of obvi-
ous death.

4 COLLABORATIVE STUDY OF THE PRE-HOSPITAL CARE OF
CARDIAC PATIENTS

C. James, D. Lee, G. Smith. West Yorkshire Metropolitan Ambulance Serv-
ice NHS Trust, Threelands, Bradford Road, Birkenshaw, Bradford

Background: The NSF for CHD sets the standards for the
management of patients with acute myocardial infarction. Our aim
was to find out if services were meeting these targets.

The majority of similar studies only include confirmed MI patients.
Our research was to include patients with symptoms suggestive of MI
in the pre-hospital setting.

Methods: A cross sectional study, of patients admitted to four hos-
pitals in West Yorkshire between July and October 2001.
Semi-structured interviews were conducted and quantitative data gath-
ered from the hospital notes. Times of events were recorded and quali-
tative information gained from the patient interview.

The inclusion criteria was adults (aged 18+) admitted to hospital
with symptoms suggestive of MI with a working diagnosis of suspected
MI noted in the admission documentation.

Results: 1013 patients were admitted to the hospitals and met the
inclusion criteria during the study period, 660 were interviewed.

Only 50 (9%) patients out of 558 that called for help to 999, GP or
NHS Direct arrived at hospital within the 30 minutes as stated in the
NSF for CHD. 322 (49%) patients contacted their GP first, with nearly
half of these patients having a previous cardiac history.

Symptom onset was when the patient was at home in 79% of
patients. The longest delay factor in getting to hospital was the patient
deciding to call for help. In 51% of patients it was someone else other
than the patient that made the decision to call for help. Patients who
had previous cardiac history were no quicker at making the decision
to call for help than those without a cardiac history (table).

Conclusion: Regardless of whom the patients call for help the
majority (91%) did not get to hospital within the NSF standard of 30
minutes.

Patients are not calling for help quickly enough following onset of
symptoms suggestive of Myocardial Infarction, even if they have a
previous cardiac history.

Recommendations: Formal triage when patients contact GP’s sur-
geries and development of alternative treatment models within primary
care.

Review the rehabilitation and education of patients with cardiac
history and those at risk of CHD, and include their partners.

Consider CPR training for partners/relatives of patients at risk and
public education campaigns to increase awareness and reduce
delays.

5 DOES PRIORITY DISPATCH MEAN DISPATCHING BY
PRIORITY?

C. Hartley-Sharpe, A. Heward, M. Damiani. London Ambulance Service
HQ, 220 Waterloo Road, London

Background: Since March 2001 the performance target for
ambulance services in England and Wales has been to reach 75% of
those calls deemed by the DoH as being immediately life-threatening
(Category A) within 8 minutes. Prioritising emergency calls, through
the use of a priority dispatch system, should allow resources to be
focused on the most seriously ill and injured patients and provide them
with a faster response. Whilst many services have now reached the
required standard, it has been suggested that this has been achieved

by simply improving the response to all patients. The dispatch of an
ambulance as soon as the location is known, and before the severity
of the patients condition is identified, is considered key to this success.

Objective: To determine whether the priority level assigned to
emergency calls affects the speed of the response.

Method: The response time for all responses by the London Ambu-
lance Service (LAS) during March 2002 was measured against the
8-minute standard. The performance within each priority level was
calculated (the LAS divides calls into seven priority levels).

Results: During March 2002 the LAS responded to 60,952 emer-
gency calls. RED calls are those that are targeted for an 8-minute
response, and include those defined by the DoH as Category A.
GREEN calls are those described by the DoH as Category C (table).

Discussion: It is clear that the speed of response by the LAS is
affected by the priority level assigned, with calls in the highest level
(RED 1) being more than twice as likely to be reached within 8 minutes
as those in the 2 lowest priority levels (GREEN 1 and 2).

Posters

6 THE SENSITIVITY OF AMPDS IN DETECTING CARDIAC
ARREST

Winner of the Emergency Medicine Journal award for Best Poster

A. Heward, R. Donohoe, E. Van-der-Gucht. London Ambulance Service
NHS Trust, 220 Waterloo Road, London

Introduction: CPR is an essential part of the “Chain of Survival” and
is vital to the survival of cardiac arrest patients. Early CPR administra-
tion potentially leads to improved patient outcome with the chance of
survival increased by up to 50%. Telephone CPR instructs callers with
no CPR training so they can start the intervention much earlier. To pro-
vide these instructions, the call-taker needs to identify that the patient
is in cardiac arrest. Over 97% of ambulance services in the UK use the
Advanced Medical Priority Dispatch System to triage their emergency
calls, but currently there is no published data in this area.

Objectives: To examine the sensitivity of AMPDS in identifying
patients in cardiac arrest.

Methods: A retrospective analysis was undertaken using a
consecutive sample from a one-month period (April 2001). The
sample comprised of 100 patient report forms in which ambulance
crews identified the patients as being in cardiac arrest. The AMPDS
coding and subsequent response level allocated to the 100 cases was
examined.

Findings: 47% of cases were identified by AMPDS as cardiac
arrests. A further 16% received a subsequent update that the patient
had suffered a cardiac arrest. 30% were coded as unconscious. In
total 93% of all cases received the highest response level (Category
‘A’) available. Of the remaining 7%, 5 cases received a Category ‘B’
response level and 2 cases received a Category ‘C’ response level,
these cases are currently being reviewed.

Limitations: The sensitivity of AMPDS is very dependent upon the
information provided by the caller and as such, the triage decision
can only be as good as this information. Also, the study used small
numbers with data originating from one ambulance trust.

Conclusion: Contrary to expectations, AMPDS is not particularly
sensitive at identifying patients in cardiac arrest. As such, an element
of clinical risk exists in dealing with this patient group. If a caller does
not give information consistent with a cardiac arrest, telephone CPR
instructions will not be offered. It is evident though, that AMPDS is suf-
ficiently sensitive to identify potentially serious cases and allocates
appropriately high response levels in the majority of cases.

Abstract 6 All 660 patients, time from onset of symptoms to first medical contact by whether they had a previous cardiac
history

Time from symptom to call

30 mins or less 31 to 60 mins 61 to 90 mins 91 to 120 mins
From 2 hrs to 24
hrs Over 24 Hrs

No previous cardiac history 46 30 21 18 105 37
Previous cardiac history 97 48 18 24 177 39
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7 FACTORS THAT INFLUENCE RETENTION AND ATTRITION
AMONGST VOLUNTEER COMMUNITY FIRST RESPONDERS
WITHIN THE NORTH EAST AMBULANCE SERVICE NHS
TRUST

Winner of the Emergency Medicine Journal award for Most Original
Research

C. Cessford, G. Marley. North East Ambulance Service (NEAS) NHS Trust,
Ambulance HQ, Amethyst Road, Newcastle Business Park, Newcastle
upon Tyne

Introduction: The National Service Framework for Coronary Heart
Disease (CHD) was published in 2000. Standard 5 states: People with
symptoms of a possible heart attack should receive help from an indi-
vidual equipped with and appropriately trained in the use of a
defibrillator within 8 minutes of calling for help, to maximise the ben-
efits of resuscitation should it be necessary. Community based First
Responder schemes, correctly deployed, offer the potential to achieve
a faster response than conventional ambulances and a number are
now well established within the NEAS. Evidence indicates that these
schemes are subject to high volunteer turnover.

Aim: This research seeks to identify the factors contributing to the
recruitment and retention of first responders in order that all
ambulance services are able to minimise their attrition and thereby
allocate scarce resources to first responder schemes more effectively.

Method: Qualitative data collection method of naturalistic design
that uses small easy to assemble sets of people in ‘focus groups’. This
method was used on two different groups from similar experiences
and background. Each group was asked to discuss a number of
themes and offer opinions based on personal experience. Subsequent
data is presented in the form of a Pareto Analysis of all of the themes
found during interview with associated qualitative comment appended
where relevant.

Results: Reasons for volunteering included: ‘previous incident
involving a family member’, ‘sense of community’, ‘recognition of a
high-risk clinical area’, ‘personal payback’, ‘a well-promoted
message’, ‘and various individual reasons. Reasons for leaving a
scheme included: ‘occupational reasons’, home circumstances’, ‘time
commitment’, ‘reality different from expectation’, and various ambigu-
ous reasons. Ways of preventing attrition included: ‘keeping the team
together’, central role of the co-ordinator’, ‘scheme administration’,
‘avoid management structures and methods’, ‘member benefits’, ‘com-
munications’, and ‘individual drive’. All respondents agreed that there
was a special relationship with the ambulance service and a number
of negative and positive comments describing that relationship were
outlined. Reasons for leaving a scheme included: ‘coping with
workload/worry’, ‘lack of motivation’, ‘must feel valued’, ‘team
breakup’, ‘becoming too visible’, and a number of unique comments.

Limitations: Both groups were structured from similar age groups,
sex mix, approximate background, employment history and number of
callouts. A more varied structure may give different responses. No evi-
dence of statistical significance.

Conclusions: First Responders, given the opportunity, have strong
feelings regarding the efficacy of their first responder scheme and
addressing the identified reasons for leaving may result in lowering
attrition rates.

8 THE RISKS OF USING LIGHTS AND SIRENS FOR
CATEGORY ‘C’ CALLS

S. Griffiths1, C. Hartley-Sharpe2, E Glucksman1. 1King’s College London,
Strand, London; 2London Ambulance Service

Introduction: Ambulance services in England & Wales prioritise
‘999’ calls, using one of two Department of Health approved priority
dispatch systems, into one of three priorities: Category ‘A’
(immediately life-threatening); Category ‘B’ (serious); Category ‘C’
(non-serious). Services are required to achieve the same 14-minute
response time standard for both Categories ‘B’ and ‘C’, and to
respond to Category ‘A’ calls within 8 minutes. The impact of prioriti-
sation on accident rates involving emergency vehicles responding on
blue lights and sirens has not previously been investigated.

Objective: To determine whether the rate of emergency vehicle
accidents is related to the priority of the call.

Methods: The priority level for all accidents involving emergency
vehicles responding with blue lights and sirens was identified from the
London Ambulance Service accident database. The accident rate was
calculated in relation to the total number of responses in each
category. Existing accident reports do not provide a measure of acci-
dent severity.

Results: There were an additional 52 accidents for which a prior-
ity level could not be identified. Therefore, overall accident rate
including this missing data was 5.2 / 10,000.

Accident rates for Category ‘A’ calls were nearly double those of
Categories ‘B’ and ‘C’. The higher accident rate for Category ‘A’
compared to Category ‘B’ was highly significant (χ2=13.06,
P=0.0003) while Category ‘A’ compared to Category ‘C’ was signifi-
cant (χ2=6.32, P=0.012) (table ).

Discussion: Although a higher accident rate when responding to
immediately life-threatening (Category ‘A’) calls may be understand-
able, an accident rate for serious (Category ‘B’) calls being similar to
that for non-serious (Category ‘C’) calls is difficult to accept.

Conclusion: Further consideration should be given to a non-blue
light response to non-serious (Category ‘C’) calls.

9 SPORT INJURY CARE IN POST PRIMARY SCHOOLS IN
IRELAND

L. Abernethy1, D. MacAuley2, O. McNally3, S. McCann3. 1Accident and
Emergency Department, The Ulster Hospital Dundonald, Belfast; 2Depart-
ment of Epidemiology and Public Health, The Queens University of Belfast;
3School of Nursing University of Ulster

Background: School sport is a major cause of injury in the post pri-
mary age group. Most injuries are minor but more serious injuries are
potentially catastrophic, and appropriate management may influence
outcome.

Objective: To explore the current management of sport related
injury in schools, and to identify areas where care could be improved.

Method: A postal questionnaire study of a random sample of 150
schools in Northern Ireland (NI) and 300 schools in the Republic of
Ireland (ROI). Data was collected on school size, location, sport par-
ticipation, and training of sports personnel. Potential response to
injury was explored using scenario testing.

Results: We received replies from 333 (74%) schools. There was
no PE teacher with first aid training in 37% of schools. A portable first
aid kit was always available in 35%, and communication with emer-
gency services was always available by telephone in 49% or 81% of

Abstract 7

Priority level
% calls reached within
8 minutes

95% confidence
interval

RED 1 86% 89%–84%
RED 2 70% 71%–69%
RED 3 68% 68%–67%
AMBER 1 48% 49%–48%
AMBER 2 44% 45%–43%
GREEN 1 42% 43%–41%
GREEN 2 34% 36%–34%

Abstract 8 The number of responses and accidents from 01/06/01 to 30/11/01

CATEGORY
NUMBER OF
RESPONSES

NUMBER OF
ACCIDENTS

ACCIDENTS / 10,000
RESPONSES

A 137,544 75 5.5
B 143,520 38 2.6
C 77,980 23 2.9
TOTAL 359,044 136 3.8
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schools, depending on location. Larger schools had a greater
proportion of PE teachers with first aid training (p<0.05) and there
were more trained games coaches per pupil (p<0.05) where there
was more contact/collision sport participation. Only 65% of teachers
selected the correct response to the scenario involving a collapsed
child, compared with over 90% for other scenarios (head injury, sus-
pected neck injury, probable fracture in the hand). 93% of teachers
indicated that they would be interested in attending a workshop on
first aid with particular reference to the sporting environment.

Conclusions: This study demonstrated deficiencies in sports injury
care in all aspects studied: injury care provision, staff first aid training
and ‘injury scenario’ performance. In addition to concern about the
quality and value of current training we have highlighted a need for
basic life support training. A need recognised by teachers surveyed,
and one with significant implications for emergency care professionals
and school advisory and governing bodies.

10 THE SHOCKING TRUTH: THE OUTCOME OF PATIENTS
WHO HAVE BEEN ELECTROCUTED BUT WITH NO
SYMPTOMS AT THE POINT OF THE 999 CALL

M. J. Morrison, M. Woollard. Pre-hospital Emergency Research
Unit/Welsh Ambulance Services NHS Trust, University of Wales College of
Medicine, Cardiff

Objective: To determine whether patients who have been electro-
cuted but who have no significant symptoms at the point of the emer-
gency call could be triaged to a non-emergency ambulance response
using Medical Priority Dispatch System (MPDS) protocols.

Methods: Welsh Ambulance Services NHS Trust dispatch records
were searched to identify all patients allocated the MPDS code
‘15C01’ (electrocution without priority symptoms) in a thirty-month
period. Patient report forms completed by ambulance crews were
located and reviewed for details of injuries sustained. Receiving hos-
pitals were contacted to request information on the outcome of each
patient.

Results: We identified 52 cases during the study period. Nine
refused ambulance transport (17%, 95% CI 8.2 to 30.3%).
Twenty-three were discharged shortly after admission (45%, 95% CI
30.5 to 58.7%) and 11 patients in this group received no treatment
(21.2% of the total, 95% CI 11.1 to 34.7%). Fourteen patients had
suffered burns (27%, 95% CI 15.6 to 41.0%). Thirteen patients were
admitted or transferred to another hospital (25%, 95% CI 14.0 to
39.0%). We were unable to obtain hospital data for seven patients
(13%).

Conclusion: The patients described were documented as having
no significant symptoms at the point of the emergency call. However,
a significant proportion required hospital admission. The current ver-
sion of the MPDS electrocution protocol does not include questions to
determine the presence of burns or pregnancy, both of which
represent a clinical risk.

The evidence found during the current study offers no justification
for allocating a low-priority response to patients who have been elec-
trocuted but who report no significant symptoms at the point of the
emergency call. Further research is required to determine if the addi-
tion of questions to the MPDS concerning burns and pregnancy would

allow the safe allocation of a non-emergency response to other
asymptomatic electrocution patients.

11 FIRST RESPONDERS IN NORTHUMBERLAND

L. Mulholland, R. Farvis, G. Marley, C. McAllister. North East Ambulance
Service, University of Newcastle upon Tyne, Scotswood House, Amethyst
Road, Newcastle Business Park, Newcastle upon Tyne

Introduction: The National Service Framework for Coronary Heart
Disease (CHD) was published in 2000. One of the standards of this
document is particularly relevant to the Ambulance Service. Standard
5 states: People with symptoms of a possible heart attack should
receive help from an individual equipped with and appropriately
trained in the use of a defibrillator within 8 minutes of calling for help,
to maximise the benefits of resuscitation should it be necessary. Estab-
lishing Community-based First Responder schemes will contribute
towards optimum care for CHD patients

Aim: This project aims to prioritise areas in Northumberland where
first responders would be of most benefit to the community.

Method: Call data for each area including frequency of calls and
average response time for category A calls over a 6 month period
were collected from ambulance control. As there are many known risk
factors for coronary heart disease, census information was used to
calculate the level of risk in each area. Each area received a ranking
for 1) frequency of calls, 2) average response time and 3) level of risk.
These ranks were combined and then areas were ranked in order of
need.

Strengths: Use of 6 months data allows a large number of calls to
be considered and takes into account seasonal variation. Use of cen-
sus data adds another dimension.

Limitations: The system of prioritising has not been previously vali-
dated. The most up to date census data is from 1991. Exact areas
were poorly defined.

Future implications: This work, acknowledging that modifications
may be made to methodology, could be replicated in order to estab-
lish priority areas for improving outcomes for CHD patients.

Results: We ranked the areas in Northumberland in order of prior-
ity using 3 variables as shown in the figure.

12 AN INVESTIGATION OF SECONDARY SCHOOL
STUDENTS KNOWLEDGE OF THE SIGNS AND
SYMPTOMS OF CARDIAC ARREST AND WHAT ACTIONS
ARE REQUIRED IN THIS SITUATION

I. Canning. London Ambulance Service NHS Trust, Medical & Emergency
Directorate, The Royal London Hospital, Whitechapel, London

The success rate recovery from for cardiac arrests in the UK is poor
particularly in community settings. Despite having a substantial
amount of research on cardiac arrests and the procedures, there is
little research concerning school students’ understanding of cardiac
arrests and what to do if they encounter such a problem.

In order to determine school students’ knowledge of signs and
symptoms of cardiac arrest, and to evaluate what actions the students

Abstract 11
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would take in this situation, a survey questionnaire was developed. A
convenience sample comprising of 152 fifteen and sixteen year-old
students from an inner London secondary school were recruited to par-
ticipate in this study. The gender mix of the group included 83 females
and 69 males.

The questions were structured as multiple-choice questions having
one correct answer from a possible choice of five. Data analysis
revealed a wide range of accuracy in the answers. An extreme lack of
knowledge was evident in questions that were evaluating levels relat-
ing to specific skills within Cardio Pulmonary Resuscitation (CPR) i.e.
number of chest compressions per minute (9.2% of the group
answered correctly). However, there were extremely high levels of
accuracy in other more general areas of knowledge i.e. how partici-
pants would summon help (92.7% of the group answered correctly).

Despite being an initial, exploratory piece of research, without
intention to generalise from the findings, it can be suggested that
within this group of school students there is clearly a knowledge defi-
cit, which may inhibit the delivery of successful CPR. Further research
is required to establish whether these findings are representative of
other school students. If this is the case, it could provide a rationale for
incorporating education/training about CPR into formal programmes
of education to ultimately increase the possibility of survival from car-
diac arrest in community settings.

13 AN EXPLORATORY STUDY OF SECONDARY SCHOOL
STUDENTS’ UNDERSTANDING OF THE EMERGENCY
AMBULANCE SERVICE

J. Donaghy. London Ambulance Service (University Of Hertfordshire)

Amidst increasing research into issues of appropriateness of use of the
emergency ambulance service, there appears to be a dearth of
empirical work focusing on school students’ experiences within this
area. This study begins to address this deficit by involving students,
from an inner London secondary school, in research designed to
explore participants’ knowledge and understanding of the emergency
ambulance service. Recruited through random sampling, ten students,
from Year 12, participated in semi structured interviews enabling
depth exploration of topic areas. Interviews were audio taped and
transcribed verbatim in preparation for data analysis. Rigorous proc-
esses of thematic analysis identified three emergent key themes:
Media Influence; Perception of Pre-Hospital Emergency Care; Educa-
tion.

The findings suggest that participants had difficulty in clearly articu-
lating their understanding of the emergency ambulance service. Their
perceptions appeared to be influenced by programmes seen on the
television or through portrayal of ambulance services by other mass
media. Participants who had used the service themselves, or knew of
someone who had, held a more precise view than participants who
had no direct experience of the service. Interestingly, participants
wanted paramedics to become actively involved in education about
health issues within school settings.

Being a small scale, exploratory study, the findings cannot be gen-
eralised. Further research is required to establish how representative
these findings are, in relation to other school students. However, even
within this sample, there was clearly a need to increase participants’
awareness of the functions of the emergency ambulance service. Fur-
ther investigation might usefully explore the potential for expansion
and development within the paramedic’s role. Accessing schools to
advise students on issues such as accident prevention, health promo-
tion and appropriate use of the emergency ambulance service may
enable students to develop a more focused understanding of the emer-
gency ambulance service and its role in health care.

14 CAUSES, EFFECTS AND MANAGEMENT OF STRESS IN
PARAMEDICS

M. Catterall, G. Dean.
Completed in fulfilment of a BSc(hons) Paramedic Science, University
of Hertfordshire

Objective and Aims: The majority of published research literature
examines stress and it’s effects in American Paramedics, utilising
quantitative methodologies. The multifaceted provision of pre-hospital
care in America limits their comparability to British Paramedics. This
area demands a qualitative approach to examine British Paramedics
and their experiences of stress and its effects. Therefore the aims were
to explore which events paramedics perceive to be distressing, what
effects, if any are exhibited and how paramedics manage these
effects.

Methodology: Eight operational paramedics from NHS trusts par-
ticipated in semi-structured interviews to generate the data. Each inter-
view was transcribed, then analysed utilising thematic analysis. The
process generated four themes from the literature, individually
constructed from sub-sects of the raw data. Interspersed within the
analysis of each theme are excepts from published literature, facilitat-
ing a direct comparison of the study’s findings and assuring validity.
The results are illustrated with unidentifiable excerpts from the cassette
recording transcriptions.

Results: Theme 1: The precipitators of stress composed from the
component categories of their colleagues, perception of the
emergency call, working conditions and their personality. One para-
medic revealed a fear of blame within their personality:

“ . . .when you feel that you have not done something right. I guess
that you sometime criticise yourself . . .”

Theme 2: The effects of stress upon paramedics and contains the
following component categories: acute, delayed, cumulative and
positive. One paramedic identified the positive effects of stress occur-
ring from:

“ . . .I’ve never suffered any sort of stress or any sort of illness
through trauma related, you know a bad job, or whatever. Perhaps I
quite enjoy it . . .”

Theme 3: The coping mechanisms employed by paramedics.
Categorised as in-work, out of work, the barriers to accessing coping
mechanisms and the professional constraints placed upon paramed-
ics. One paramedic felt the professional constraints can occur from:

“ . . .If you are not working with someone who you feels, felt the
same - then you have to hold it until you get home . . .”

Theme 4: The support available for paramedics. The components
are available from their managers, within the pre-hospital care culture,
from counselling services available at their workplace and from their
experience of critical incident stress management services. One para-
medic commented about counselling services that:

“ . . .I don’t think going off to Stress Counsellors, Counsellors or out-
side people to be helpful, they don’t understand the environment we
work in . . .”

Conclusions and Recommendations: The causes of stress in Brit-
ish paramedics are multifocal and often exert a large effect from
within their occupational environment. However the effects of
exposure to stress can be exhibited both positively and negatively and
British paramedics are reluctant to access professional intervention
services due to their negative perceptions.

As these areas affect both the psychological and physical welfare
of paramedics the management of Ambulance Trusts should address
them. Paramedics also require further research in to positive effects of
stress.

15 ALTERNATIVES TO THE STANDARD RESPONSE FOR 999
AMBULANCE SERVICE CALLERS WITH PROBLEMS THAT
ARE NEITHER LIFE-THREATENING NOR SERIOUS

H. Snooks1, S. Williams2, R. Crouch2, T. Foster3, C. Hartley-Sharpe3, J.
Dale4. 1Clinical School, University of Wales Swansea, Singleton Park,
Swansea; 2University of Southampton; 3London Ambulance Service NHS
Trust; 4University of Warwick

Background: Ambulance services are obliged to respond immedi-
ately, with a paramedic staffed lights and sirens vehicle to a rising
number of 999 callers, some of whom have been shown to have non-
urgent needs. Recent emphasis has been placed on crossing
traditional boundaries to provide appropriate care, highlighting the
need to integrate the 999 service into the emergency/unplanned care
system.

Objective: To review the evidence concerning effectiveness and
safety of alternatives to the standard emergency ambulance response
for non-serious callers.

Methods: Online searches of Medline, BIDS, Healthplan, Helmis
for full papers published in the English language between 1975 and
2001, manual searches of relevant journals and cross checking with
the bibliographies of previously published reviews and original
articles. Papers were appraised for relevance, methodological rigour
and validity of conclusions drawn.

Results: Ten US and UK based papers were identified which
described the profile and outcomes of emergency patients who were
not conveyed by their attending ambulance crew, or an evaluation of
an alternative response. Alternatives studied covered the spectrum of
pre-hospital care, including: prioritised dispatch, telephone advice,
and triage of patients by crews to alternative units or non-conveyance.

Studies were mainly descriptive or hypothetical in nature and no
randomised or controlled trials were found. Methodological difficulties
were identified, in particular the absence of a gold standard concern-
ing appropriateness of care. However, variance between protocol
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and practice and clinical risk associated with non-conveyance were
consistently reported. Findings reinforced the need for the develop-
ment of alternatives, but also highlighted the complexity of the area.

Conclusions: Despite the clear need to develop a new service that
provides appropriate care pathways for less serious 999 callers, the
evidence base for developing alternatives is lacking. Risks identified in
pilot studies suggest that this is a complex area for service
development and further research is needed urgently.

16 TRIAGE AND TRANSPORTATION TO MINOR INJURY
UNITS OF 999 CALLERS: WHAT ARE THE BENEFITS TO
PATIENTS AND THE AMBULANCE SERVICE?

H. Snooks1, T. Foster2, C. Hartley-Sharpe2, J. Nicholl3. 1Clinical School,
University of Wales Swansea, Singleton Park, Swansea; 2London
Ambulance Service NHS Trust; 3Medical Care Research Unit, University of
Sheffield

Background and objectives: 999 calls are rising and it is known
that some callers do not need to attend A&E. We set out to evaluate
the effectiveness of one alternative – conveyance to Minor Injuries
Units (MIUs) - in terms of patient satisfaction and ambulance perform-
ance.

Methods: The study was designed as a cluster randomised control-
led trial. For a one-year period, during randomly selected intervention
weeks, ambulance crews were asked to use protocols to transport
patients who met specific criteria to an MIU. During all other weeks
such patients were to be conveyed to the nearest A&E as usual, form-
ing the control group. The study was conducted in two ambulance
services, at five ambulance stations and three MIUs. Patients were fol-
lowed up through ambulance service, hospital and/or MIU records,
and by postal questionnaire.

Results: 409 patients were recruited during intervention weeks and
425 controls. Of the intervention cluster patients, 41 attended MIU,
303 attended A&E, and 65 were not conveyed. Of the control cluster
patients, 37 attended MIU, 327 attended A&E and 61 were not con-
veyed. As a result of low compliance with the study design, outcomes
were compared for patients taken to MIU with those taken to A&E.

Factors found to influence patient destination were: distance; time
of day; presence of head injury; sex and service. These factors were
used to adjust the case-mix when comparing outcomes. MIU patients
were 7.2 times as likely to rate their overall care as excellent as A&E
patients (95% CI 1.99, 25.8). Ambulance service job cycle time, time
to treatment and total time in unit were shorter for patients taken to
MIU than for patients taken to A&E (-7.8, 95% CI –11.5, -4.1); (-84.6,
95% CI –108.1, -61.1); (-222.7, 95%CI –331.9, -123.5) respec-
tively.

Conclusions: Usage was lower than anticipated and this study has
again highlighted the complexity of changing working patterns. How-
ever, when the MIUs were used, patients and the ambulance service
benefited.

17 CLINICAL AUDIT EVALUATING THE USE OF
PREHOSPITAL INTRAOSSEOUS INFUSION

S. Matthews, L. Cave. Clinical Audit and Research Unit, London
Ambulance Service HQ, 150 Seagrave Road, London

Introduction: USA paramedic practice is established in the use of
intraosseous infusion (IO), whereas its introduction in UK paramedic
practice has been much slower and only a minority of UK ambulance
services currently support its use.

Two indications for the use of IO have been endorsed, children in
cardiac arrest and children < 14yrs in a critical condition due to
hypovolaemia.

Audit objectives: Assess incidence, measure protocol compliance,
measure outcome, review the paramedic experience of the use of IO.

Methods: The audit was undertaken in three parts, a retrospective
criterion based audit, a peer review process and a semi-structured sur-
vey.

Results: 20 cases were identified, 18 in cardiac arrest and 2 in
hypovolaemia. There was close correlation between the findings from
the peer review and the criterion based audit, although not tested for
statistical significance. 16/20 cases were considered compliant, 2
reached no consensus and 2 were considered non compliant (both
hypovolaemia). Additional comments were made about incomplete
documentation, extended scene times, and cases where IO had been
sited and not used. Paramedics expressed support for the use of IO in
the pre-hospital setting in exceptional circumstances only. Respond-
ents demonstrated knowledge and a desire to get children to definitive

care quickly. Paramedics expressed concern regarding skill decay
and wanted regular refresher training to maintain their skills and con-
fidence.

Conclusions: There were some limitations to this audit and these
need consideration in conjunction with the results and conclusions.
Overall this audit has identified some important issues for the Trust to
consider during implementation of new interventions. Paramedics
have given an important insight into their management of seriously ill
children. Paramedics have also given important insight into their
needs.

Recommendations: Further audit of this important pre-hospital
intervention is required, as is the need to consider an economic evalu-
ation of its cost effectiveness.

18 SOCIO-ECONOMIC FACTORS AND THE USE OF THE
EMERGENCY AMBULANCE SERVICE

A. Rideout. Annandale & Eskdale LHCC, NHS Dumfries & Galloway, Loch-
maben Hospital, Lochmaben, Dumfriesshire

Background and methods: This is the first study to examine the rela-
tionship between deprivation and use of the emergency ambulance
service in the UK. Work in the States suggests that deprived groups
may use ambulances more frequently and less appropriately.

3250 patients, representing a random 10% sample of self referred
attendances, aged 15 years or older, at one Accident and Emergency
department (A&E) in one year were included in the study. Of these,
627 (19.3%) used the emergency ambulance service.

This group of ambulance users was compared by age, sex and
socio-economic deprivation (using Carstairs scores) and analysis of
trend (χ2 for trend) for rate of use (as a proportion of total A&E attend-
ance) was carried out. There was a significant increase in the rate of
ambulance use associated with both deprivation and age (p<0.001
for each factor). Women were also more likely (p=0.028) to use the
ambulance service than men.

Discussion: Deprivation has wide-ranging adverse effects on
health. These results show a relationship between increased depriva-
tion and use of the emergency ambulance service. The study does not
address the issue of ‘appropriate’ use of the ambulance service, but
other studies suggest that much ambulance use is ‘inappropriate’. By
comparing proportions of A&E attenders using ambulances, the effects
of age, sex and deprivation on health are removed, making ‘inappro-
priate’ use a more likely reason for observed differences.

Conclusions: Much of the variation in ambulance use may be due
to social rather than medical need. This study may therefore support
the use of Criteria Based Dispatch, with a second less acute level of
transport available for those who have social transport needs. The
study also highlights the need to tackle deprivation as a cause of poor
health.

19 COST AND BENEFIT OF ACTIVE REHABILITATION FOR
INJURED AMBULANCE STAFF

T. Nicholls, N. Hunter. East Anglian Ambulance NHS Trust, Hellesdon
Road, Norwich, Norfolk and Bury Physio

Absence due to musculoskeletal injury is typically 5% to 8% in Ambu-
lance Trusts and ill health early retirements are above average. East
Anglian Ambulance NHS Trust working with Bury Physio have
achieved a 40% reduction in costs through a comprehensive risk
reduction and management programme for musculoskeletal disease
(MSD). Very significant savings have been achieved through rehabili-
tation and work conditioning of the longer term and chronic injured
staff who previously would have been lost to the service.

The injury prevention programme comprises:
• ergonomic assessment and workplace redesign
• provision of manual handling equipment and training for all

operational staff
• pre-employment fitness assessment.
Reported accidents and incidents have reduced to approximately

half over the 3 years since the programme was introduced.
The injury management programme comprises
• Rapid response physiotherapy treatment for those with acute

MSD
• Work conditioning rehabilitation programme for those with

recurrent injuries or longer term absence (over 4 weeks).
Eight cases undertaken as a pilot study for the rehab programme

had been off work for up to 12 months, had between 21% and 56%
functional deficit, had cost the Trust £50,000 in lost time, and were all
possible cases for early ill health retirement and claims for injury at
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work. The direct cost of rehab was between £400 and £1500
depending on the condition and chronicity. All participants returned to
their original jobs on full duties within 4 months.

The programme methodology and full results to date will be
presented to show how a comprehensive musculoskeletal injury man-
agement programme can achieve real business benefits to Ambulance
Trusts and improvement in staff health and well-being.

20 THE PRE-HOSPITAL TRIAGE OF PATIENTS WITH CHEST
PAIN

A. Heward, C. Hartley-Sharpe. London Ambulance Service NHS Trust, 220
Waterloo Road, London

Introduction: The Advanced Medical Priority Dispatch System
(AMPDS) is currently used by over 97% of the statutory ambulance
services in the United Kingdom. This systematic method of questioning
triages emergency calls made to the emergency ambulance services
according to clinical need. The Department of Health currently places
a great emphasises on the identification and rapid treatment of
patients presenting with symptoms of a Heart Attack in this process.

Objectives: To determine whether AMPDS effectively detects
patients presenting with chest pains and specifically Acute Coronary
Syndromes (ACS).

Methods: A retrospective quantitative study of 6610 consecutive
emergency calls allocated the AMPDS chief complaint code “Chest
Pain” over a three-month period was undertaken. Cases were identi-
fied through either being identified in Central Ambulance Control
(AMPDS code) or the Patient Report Form (illness type number) as hav-
ing chest pains. The confirmation of chest pain and acute coronary
syndromes were made from the information contained on the Patient
Report Form as documented by the responding ambulance crew and
the administration of cardiac medication (GTN and Aspirin).

Findings: AMPDS correctly identified over 88% of all patients sub-
sequently administered cardiac medication over the study period.
AMPDS was also effective at detecting patients with chest pains
(>82%). In order to achieve this rate of identification a specificity of
12% and 45% respectively was found.

Limitations: Hospital outcomes were unavailable and therefore the
identification of possible ACS was made through the administration
cardiac drugs by the responding ambulance crew. This data
originates from one ambulance service and may not be applicable to
other services.

Conclusions: AMPDS is highly sensitive at detecting patients pre-
senting with the signs or symptoms of an Acute Coronary Syndrome.
However, low specificity leads to a high degree of over-prioritisation.

In order to refine and develop both the ambulance services’ ability to
respond and the care delivered to critically ill patients outside the hos-
pital setting this degree of over-prioritisation needs to be reduced.

21 BLUE LIGHTS AND NAPPY RASH

A. Heward1, R. Brown2. 1London Ambulance Service NHS Trust, 220
Waterloo Road, London; 2St Mary’s Hospital Accident and Emergency
Department

Introduction: ‘Category A’ is the response defined for patients
presenting with a condition “which may be immediately life-
threatening within 10 minutes of recognition but is amenable to effec-
tive ambulance service treatment”. Since the implementation of Call
Prioritization in the United Kingdom the Department of Health has
stipulated that all patients under the age of two years also receive this
response, the highest level provided by the ambulance service. The
results in patients with nappy rash receiving the same level of response
as patients in cardiac arrest. Obviously implications include inappro-
priate resource utilisation, concerns from staff about the validity of the
prioritisation system and an impact on the ability of services provide
appropriate response for patients who have immediately life-
threatening conditions

Objective: To establish whether the Advanced Medical Priority Dis-
patch System, as used by the London Ambulance Service NHS Trust,
can effectively identify patients under the age of two years with a con-
dition presenting an immediate threat to the patient’s life.

Methods: A retrospective analysis was undertaken using a
six-month consecutive sample, examining patients aged under two
years of age who attended a major emergency department. The study
compared the response level allocated to the patient by AMPDS
against the triage level assigned by the receiving emergency depart-
ment.

Findings: 22 of 376 cases were allocated a red response by
AMPDS, 9 of these were subsequently given a priority call by the
ambulance crew and triaged as immediate by the hospital triage sys-
tem. 5 of these cases were subsequently discharged from the A&E
department. A further 23 cases were allocated an amber response by
the AMPDS and were subsequently triaged as clinically urgent at the
A&E department, with an admission rate of 66%.

Conclusions: With 24 emergency calls not allocated a RED
response level by AMPDS but triaged by the clinicians as needing
medical attention within 10 minutes of arrival, a degree of clinical risk
would exist without the Department of Health’s stipulation. However,
the accuracy of the hospital triage may be in question with a signifi-
cant number being discharged home. These cases are reviewed to
determine the need or otherwise for urgent intervention.
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