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Abstract
Patient safety in ambulance services: a scoping review
Joanne D Fisher,1 Karoline Freeman,1 Aileen Clarke,1 Peter Spurgeon,1
Mike Smyth,2 Gavin D Perkins,1 Mark-Alexander Sujan1
and Matthew W Cooke1*
1Department

of Health Sciences, Warwick Medical School, Coventry, UK
Midlands Ambulance Service, Millennium Point, Waterfront Business Park, Brierley Hill,
West Midlands, UK

2West

*Corresponding author m.w.cooke@warwick.ac.uk
Background: The role of ambulance services has changed dramatically over the last few decades with
the introduction of paramedics able to provide life-saving interventions, thanks to sophisticated equipment
and treatments available. The number of 999 calls continues to increase, with adverse events theoretically
possible with each one. Most patient safety research is based on hospital data, but little is known
concerning patient safety when using ambulance services, when things can be very different. There is an
urgent need to characterise the evidence base for patient safety in NHS ambulance services.
Objective: To identify and map available evidence relating to patient safety when using
ambulance services.
Design: Mixed-methods design including systematic review and review of ambulance service
documentation, with areas for future research prioritised using a Delphi process.
Setting and participants: Ambulance services, their staff and service users in UK.
Data sources: A wide range of data sources were explored. Multiple databases, reference lists from key
papers and citations, Google and the NHS Confederation website were searched, and experts contacted
to ensure that new data were included in the review. The databases MEDLINE, EMBASE, Cumulative Index
to Nursing and Allied Health Literature (CINAHL), Web of Science, Science Direct, Emerald, Education
Resources Information Center (ERIC), Applied Social Sciences Index and Abstracts, Social Services Abstracts,
Sociological Abstracts, International Bibliography of the Social Sciences (IBSS), PsycINFO, PsycARTICLES,
Health Management Information Consortium (HMIC), NHS Evidence, Cochrane Database of Systematic
Reviews, Database of Abstracts of Reviews of Effects (DARE), NHS Economic Evaluation Database (NHS
EED), Health Technology Assessment, the FADE library, Current Awareness Service for Health (CASH),
OpenDOAR (Directory of Open Access Repositories) and Open System for Information on Grey Literature in
Europe (OpenSIGLE) and Zetoc (The British Library's Electronic Table of Contents) were searched from
1 January 1980 to 12 October 2011. Publicly available documents and issues identified by National Patient
Safety Agency (NPSA), NHS Litigation Authority (NHSLA) and coroners’ reports were considered. Opinions
and perceptions of senior managers, ambulance staff and service users were solicited.
Review methods: Data were extracted from annual reports using two-stage thematic analysis, data from
quality accounts were collated with safety priorities tabulated and considered using thematic analysis,
NPSA incident report data were collated and displayed comparatively using descriptive statistics, claims
reported to NHSLA were analysed to identify number and cost of claims from mistakes and/or poor service,
and summaries of coroners’ reports were assessed using thematic analysis to identify underlying safety
issues. The depth of analysis is limited by the remit of a scoping exercise and availability of data.
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
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ABSTRACT

Results: We identified studies exploring different aspects of safety, which were of variable quality and
with little evidence to support activities currently undertaken by ambulance services. Adequately powered
studies are required to address issues of patient safety in this service, and it appeared that national
priorities were what determined safety activities, rather than patient need. There was inconsistency of
information on attitudes and approaches to patient safety, exacerbated by a lack of common terminology.
Conclusion: Patient safety needs to become a more prominent consideration for ambulance services,
rather than operational pressures, including targets and driving the service. Development of new models of
working must include adequate training and monitoring of clinical risks. Providers and commissioners need
a full understanding of the safety implications of introducing new models of care, particularly to a mobile
workforce often isolated from colleagues, which requires a body of supportive evidence and an inherent
critical evaluation culture. It is difficult to extrapolate findings of clinical studies undertaken in secondary
care to ambulance service practice and current national guidelines often rely on consensus opinion
regarding applicability to the pre-hospital environment. Areas requiring further work include the safety
surrounding discharging patients, patient accidents, equipment and treatment, delays in transfer/admission
to hospital, and treatment and diagnosis, with a clear need for increased reliability and training for
improving handover to hospital.
Funding: The National Institute for Health Research Health Services and Delivery Research programme.
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Alternative pathways Pathways that involve taking a patient to a service other than an accident and
emergency department, such as out-of-hours care, rapid response teams and emergency care practitioners.
Ambulance bypass Transfer of patients to the most appropriate, but not necessarily closest, hospital for
their condition.
Ambulance diversion Diversion of an ambulance to a distant hospital because of a lack of clinical
resources at the closest hospital.
Dispatch Allocation of the ambulance service resources to cover the demands placed on the service.
Hear and treat Assessment and treatment of a patient over the telephone, without sending ambulance
staff to see the patient.
Level 1 trauma centre A trauma centre that provides the highest level of surgical care to
trauma patients.
Non-conveyance The decision not to convey a patient from the scene to a hospital or other health-care
provider facility.
Rule 43 coroners’ reports Details of coroners’ reports and responses received from organisations asked
to consider action to prevent future deaths.
See and treat Assessment and treatment of a patient by ambulance staff at the scene, without
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Telemedicine The use of telecommunication and information technologies in order to provide clinical
health care at a distance.
Treat and leave See ‘see and treat’.
Triage The process of determining the priority of patients’ treatments based on the severity of
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Scientific summary
Background
The role of ambulance services has changed dramatically over the last few decades: the 1980s saw
widespread introduction of paramedics and the possibility of delivering lifesaving interventions; the 1990s
saw the introduction of sophisticated equipment and use of a wider range of treatments; and, in the
2000s, ambulance services started to take on definitive care roles. This is set against a background of a
continued increase in the number of 999 calls and incidents, all of which increase the risk of adverse
events (AEs) occurring during ambulance care, as more complex treatments and procedures are
undertaken. Most patient safety research is based on hospital data, with some in primary care; however,
little is known about the safety of patients receiving ambulance services, when the environment, personnel
and conditions mean that AEs are likely to differ. Despite the increasing body of evidence on the
occurrence of AEs within hospitals, corresponding data on patient safety while receiving ambulance
services are lacking. There is, therefore, an urgent need for robust evidence synthesis to characterise the
evidence base associated with AE reporting in NHS ambulance services.

Objectives
The aim of this scoping review was to identify and map the available evidence relating to patient safety
when using ambulance services and to identify gaps in the evidence base concerning UK ambulance
services and their international equivalents. Three research questions were defined for the project:
1. What is the national and international evidence base for patient safety when using ambulance services?
2. What are the significant gaps in the evidence base for which research might add value, through either
addressing new questions or replicating international research in the NHS setting?
3. What are the priorities for future policy and research?

Methods
This scoping exercise used multiple methods to obtain information concerning patient safety in ambulance
services. Use of a variety of sources enabled consideration of a range of perspectives; the use of multiple
methodologies and cross-tabulation of results aimed to reduce the impact of limitations associated with
data quality and the tools used. It was accepted from the outset that this breadth of searching had many
advantages while accepting that it would limit the depth of analysis in each individual component.
As the starting point for this project, a scoping systematic literature review was conducted to
comprehensively identify the available data, including evidence not available in electronic databases, and
to assess the quality of the information. Literature reports were included in the systematic review if they
contained data concerning any patient for whom ambulance services had been contacted or if the outcome
was avoidable harm/risk of harm by acts of omission or commission. Relevant studies were identified using
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) methodology.
The prominence of patient safety activity reported in publicly available documents produced by ambulance
services (annual reports and quality reviews) and safety issues identified by agencies such as the National
Patient Safety Agency (NPSA), the NHS Litigation Authority (NHSLA) and in coroners’ reports were also
considered; data were extracted from annual reports using a two-stage thematic analysis, with a
conceptual analysis to identify patient safety activity themes and a relational analysis to explore how risk
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
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and identified need are reported. Data were extracted from quality accounts and collated, and safety
priorities for 2010/11 were tabulated and considered in a thematic analysis. NSPA incident report data
were downloaded, collated and displayed comparatively using descriptive statistics and claims reported to
the NHSLA by ambulance service trusts from 1995/96 to 2010/11 were analysed to identify the number of
claims that resulted from mistakes and/or poor service and the cost of such claims. Summaries of coroners’
reports issued from 2008 to 2011 for which there was ambulance service involvement were assessed using
a thematic analysis to identify the patient safety issue that triggered the coroner’s report.
To inform on aspects of staff and user perceptions, an ambulance service questionnaire was developed
that identified and ranked potential safety concerns; in addition, data from the Care Quality Commission’s
(CQC) NHS Service staff survey were analysed.
In order to make recommendations for future research directions for UK ambulance services, data from the
systematic review, document and database review, and ambulance service staff interviews were prioritised
using a three-stage Delphi process. The prominence of various components was also established by seeing
the frequency with which topics occurred across the methods.

Results
The systematic literature search identified 24,255 studies, of which 330 were identified as relevant;
relevant studies explored different aspects of safety in health-care settings. In line with the remit to map
the evidence, a grid classifying 25 different topic areas was developed identifying key themes as
assessment/management, audit/clinical governance, communication (clinician–patient/interprofessional/
documentation), decision-making, diagnosis, dispatch, equipment/resources, handover, individual factors,
infection control, information technology, medication administration/incidents/errors, non-conveyance,
observation/monitoring, pathways, organisation process, public involvement, quality improvement, safety
culture, scene management, skill set/mix/competencies/knowledge/creep, time factors/delays, training/
education/research, transfer (interhospital) and treatments/procedures. The literature review highlighted
a lack of quality literature in terms of robustness of design. Most studies were small and undertaken
at single locations and publications rarely gave sufficient detail for the reader to understand the
generalisability or applicability of the findings. This also meant that meta-analysis was not possible. Specific
themes raised included findings that ambulance transfer to some specific specialist centres has been shown
to be safe and effective, but the bypassing of local accident and emergency (A&E) departments for many
conditions has not been conclusively proven as safe. There is some evidence to support the operational
effectiveness of the ‘hear and treat’ approach, but few studies inform on clinical safety; the evidence for
‘see and treat’ at the scene has less supporting evidence and equipment failure safety issues mainly relate
to stretcher collapse or the recognised hazards associated with defibrillators.
A framework of 25 themes was developed from the literature and used to assist in assessing the relative
prominence of themes from the various methodologies.
Official reports from ambulance services were highly variable in their patient safety content; their lack
of standardisation made it difficult to draw conclusions about safety priorities or concerns. The reports did
describe some common topics, including infection control, safeguarding, alternative care pathways and
safety culture. However, these may result from national priorities and targets rather than from an
ambulance service’s analysis of its safety issues.
National Patient Safety Agency data for ambulance services were difficult to interpret as they are presented
in a framework designed for all providers; for example, falls may include safety issues unique to the
ambulance service (falls from stretchers and carrying patients down stairs). Ambulance services appear to
be relatively slow at reporting incidents. Secondary analysis was not possible because of non-availability
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of the original data at the time of this review. Four categories accounted for the majority of cases:
access/admission/discharge, patient accidents, devices and equipment, and treatment.
Litigation data were recognised to be of poor quality for the purpose of this scoping exercise. Only the
publicly available database could be analysed in this scoping review. It identified the key causes of
litigation incidents as being associated with lack of care, failed or delayed treatment, failed or delayed
admission, failed or delayed diagnosis, and failed or delayed referral. Once again, this highlights the need
for specialist skills and competencies when introducing alternative pathways, particularly those enabling
ambulance services to effect discharge.
Coroners’ reports also reflect the ‘tip of the iceberg’ of patient safety issues, relating only to unexpected
deaths and having variable thresholds of usability. Only those resulting in a section 43 notice were
available for analysis. A high proportion of coroners’ reports highlighted communication or patient
assessment skills as the main issue – others commented on training, treatment, culture and equipment.
Once again, the issues around alternative pathways were highlighted as a major safety concern. It is
acknowledged that there are aspects, including communication and culture, that may not have been
explicitly mentioned in other data sources, but may be underlying root causes of patient safety incidents.
Interviews with medical directors and senior staff highlighted 10 main issues of concern: three related
directly to alternative care pathways (call handling triage/categorisation, decision to leave at home,
allocation of patients at colocated sites), two indirectly to clinical skills (medication errors, increased clinical
intervention) and two to handover at A&E departments (delay in gaining access to hospital, handover
process at the hospital). Other issues of concern comprised equipment failure/shortage, skill mix of
available staff and resources available to respond, and the handover rated most highly as an area
of concern. The patient forum tended to highlight concerns regarding clinical skills, decision-making
and communication.
The CQC staff survey had a low response rate but clear trends highlighted issues around cultures inhibiting
safe practices and lack of feedback mechanisms. They were also critical of the levels of training, which may
be particularly important, as new skills are required for alternative pathway design.
This scoping review was limited by the quality and extent of information available. Limited detail in
databases and differing coding systems meant that the various information sources could not be
amalgamated, or even directly compared.
This scoping exercise clearly illustrated the lack of quality information available regarding ambulance
service patient safety in the UK. The findings confirm a consensus of opinion and evidence that key areas
for future work in patient safety in ambulance services are alternative pathways, knowledge transfer,
communications and safety culture. The findings are relevant to commissioners, and non-conveyance and
the research into assessment/recognition of serious illness (including the appropriateness of using early
warning scores) are areas that should be prioritised. Ambulance services should look into aspects of
communication and culture to understand better how they impact on the quality of the care being offered.

Conclusions
Implications for health care
Ambulance services have to make key strategic decisions without high-quality evidence to indicate that
models of care are safe and without knowing the level of clinical risk in the system or how such risks
can be mitigated. It appears that patient safety needs to become a more prominent consideration for
ambulance services. This study identified many reports of cases for which operational pressures,
including targets, were perceived to be more important than patient safety for ambulance services.
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SCIENTIFIC SUMMARY

The culture of the organisation needs to be understood, with consideration being given to the influence
this can have on patient safety.
As ambulance services develop new models of working, they need to ensure that staff are adequately
trained and have means of monitoring clinical risks and intervening, if required, and effective feedback
mechanisms are important in this process. The complexity of training staff working in a mobile workforce,
whose members are often isolated from colleagues, was a recurring issue in safety reports. Providers and
commissioners need a full understanding of the safety implications of introducing new models of care,
which requires a body of supportive evidence and an inherent critical evaluation culture.
It is recommended that services review patient safety with a particular focus on patient assessment and
management, communications, equipment and resources and non-conveyance, as these were most
prominent in many of the methods used.
Clinical studies undertaken in secondary care are often applied to ambulance service practice owing to lack
of evidence specific to this setting, but it is often difficult to extrapolate the findings. Hence, current
national guidelines often rely on consensus opinion regarding applicability to the pre-hospital environment.
Ambulance services could benefit from an in-depth review of national databases, to determine whether or
not they address the specific needs of this small but important group of users.

Implications for research
Most of the research identified during this study was of poor quality and it was often related to
small studies of individual ambulance services. This suggests that future research needs to implement
larger studies that are adequately powered to demonstrate an effect. Ambulance services are relatively
new to clinical research and the absence of quality data specific to the pre-hospital care environment may
reflect that immaturity. Research support for ambulance services and encouraging increased links with
academic institutions may be appropriate. The areas of greatest concern for which a need for major
research projects is indicated are:
l
l
l
l

understanding the effectiveness and safety of alternative pathways
understanding how knowledge transfer is best achieved in ambulance services with their dispersed and
mobile workforce
understanding how communication in ambulance services can be improved; this covers a range of
topic areas including 999-call handling, patient communication and handover to A&E departments
understanding the influence of organisational culture on patient safety and how this can be
continuously improved; the historical background of ambulance services may mean different
approaches are required from those in other parts of the NHS.

To aid future research we also suggest that:
l
l

there is increased standardisation of categorisations used in various national databases, or usage of
categories that can map to each other
secondary data analysis is undertaken of the databases utilised in this study to understand more detail
of incident type and aetiology.

Research into pre-hospital care is required in many areas related to patient safety including basic safety
science, looking at how best to measure and analyse safety to give reliable data for effective monitoring,
and safety incident detection mechanisms.
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Chapter 1 Background

T

he clinical role of the ambulance service has changed dramatically over the last few decades.
The 1980s saw the widespread introduction of paramedics and the possibility of delivering life-saving
interventions, the 1990s saw more sophisticated equipment and the development of national clinical
guidelines, with treatments expanding to cover many diseases in addition to immediately life-threatening
conditions, and, in the 2000s, work progressed on ambulance services undertaking definitive care,
discharging patients either after telephone advice alone or after face-to-face contact. Over this time,
more specialist roles have developed, requiring advanced skills for specific individuals. This has all been
accompanied by a continuing increase in the number of 999 calls and individual incidents. All these factors
increase the potential risks of adverse events (AEs) in ambulance care as more complex treatments and
procedures are undertaken.
The costs of AEs in the health-care setting are considerable at both the personal and institutional levels.
Most information on, and research in, patient safety is based on hospital data, with some in primary care,
but little is known about patient safety in ambulance services in which the environment, the personnel and
the conditions seen can mean that AEs may differ. A retrospective review of medical records in two UK
hospitals estimated that 1 in 10 patients experiences an AE,1 with 50% of such events potentially having
been preventable had lessons been learnt from previous incidents.2 Despite the increasing body of
evidence informing on the occurrence of AEs within hospitals, corresponding data informing on patient
safety when using ambulance services are lacking.
The publication of two seminal reports To Err is Human: Building a Safer Health System3 and An
Organisation with a Memory4 more than 10 years ago highlighted an urgent need to systematically study
and understand the extent and nature of harm that patients are exposed to in health-care settings. These
reports led to the initiation of studies to quantify the incidence of harm, predominantly in hospital-based
care and qualitative research to identify the failure mechanisms that result in patient harm. The research
showed that underlying attitudes and assumptions concerning safety within health-care settings are a
serious obstacle to implementing sustainable improvements. The ability to quantify the safety culture
(i.e. safety-related attitudes, staff values and beliefs) of an organisation, and then go on to develop a
systems-oriented safety culture, became a major aim. The growing focus on safety interventions has led to
the publication of an increasing body of literature that describes interventions and attempts to quantify
patient benefit. There is obviously a risk when introducing these interventions into ambulance services
without first making a diagnosis of the safety issues.
Patient safety has moved up the agenda for the hospital setting; however, there is little documented
evidence as to how ambulance services identify issues or assess the impact of AEs. As < 50% of
ambulance services and none of the associated professional bodies signed up to the Patient Safety First
campaign,2 safety could be construed to be a lower priority for NHS ambulance services than for hospital
services in the NHS. Before the start of this project, a preliminary review of the published literature
concerning patient safety in ambulance services showed that the evidence base for patient safety in
ambulance services lags behind those for other health-care sectors; furthermore, there is no systematic
evidence review to direct policy, service delivery and future research.
An additional preliminary review of websites relating to patient safety identified few resources for
ambulance services and no specific consideration of the applicability of generic interventions to this
setting. National Patient Safety Agency (NPSA) data identified a wide variation in AE reporting between
ambulance services and showed that fewer incidents were reported than by other health-care sectors.
Potential reasons for this remain unclear, but it is generally accepted that low AE rates are usually owing
to poor reporting rather than because incidents are not occurring. A recent PhD thesis5 suggested that
prioritisation of work to improve clinical quality in line with national performance targets may take
attention away from patient safety; alternatively, the safety culture in ambulance services may not be
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BACKGROUND

conducive to disclosure of AEs. There is clearly a need for further work to explore how ambulance
services respond to patient safety issues and to understand how to optimise their engagement with
safety initiatives.
There is a growing focus on patient safety across all health-care sectors and, although litigation in
ambulance services is infrequent,6 rates are increasing. There is, therefore, an urgent need for robust
evidence synthesis to characterise the evidence base associated with AE reporting in NHS ambulance
services. This scoping review will help to highlight gaps in understanding and to direct future research and,
as such, this project represents a starting point for prioritising and improving ambulance service safety
processes in order to make patient care safer.
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Chapter 2 Research questions and objectives

T

he aim of this scoping review was to identify and synthesise the available evidence relating to patient
safety when using ambulance services and to identify gaps in the evidence base concerning UK
ambulance services and their international equivalents. It should be noted that this review will highlight
research concerning patient safety when using ambulance services and identify which questions and topics
remain unanswered. Therefore, specific clinical, process or organisational questions, such as the safety of
endotracheal intubation in the pre-hospital environment, cannot be definitively answered by this review,
as they will need to be the subject of specifically designed reviews. It should also be noted that the search
strategy (see Table 1) was designed to find studies concerning patient safety in ambulance services;
therefore, not all studies on a particular topic will be found, only those that specifically explore patient
safety or use the term ‘safety’ or its variants in the paper are identified.
Three research questions were defined for the project:
1. What is the national and international evidence base for patient safety in ambulance services?
2. What are the significant gaps in the evidence base for which research might add value, through either
addressing new questions or replicating international research in the NHS setting?
3. What are the priorities for future policy and research?
The objectives were:
1. To undertake a scoping systematic literature review and seek opinion and advice from ambulance
experts to identify the current body of evidence related to patient safety, and identify gaps in the
evidence base in UK ambulance services and their international equivalents.
2. To review and analyse documents/reports/data to determine patient safety processes in English
ambulance services.
3. To synthesise the evidence to identify significant gaps in the evidence base and recommend research
that might add value, through addressing new research questions, replicating inadequately powered
studies or replicating international research in the NHS setting.
4. To undertake a prioritisation exercise with key stakeholders in ambulance service patient safety to
consider the findings of the evidence synthesis, in order to gain consensus for future policy
and research.
5. To disseminate the findings of this scoping exercise, evidence synthesis and prioritisation exercise on
patient safety in ambulance services and relevant related emergency services, setting out the
recommendations for best use of the available evidence to direct policy and practice, highlighting gaps
in the evidence base and indicating prioritised future research needs.
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Chapter 3 Scoping systematic literature review
Introduction
Patients contacting the emergency services proceed through a number of processes from initial contact,
telephone-based assessment and prioritisation, on-scene assessment, management and discharge or
transfer to further care. At all these points, ambulance clinicians and staff process information and make
decisions concerning their responses. In the vast majority of cases, these will be in the patient’s best
interest; however, in some cases, things go wrong, and decisions at an individual, process or organisational
level can lead to an AE.6,7
A rapid evidence synthesis exploring patient safety in ambulance services was conducted in 2010.
It demonstrated a paucity of evidence with no overall systematic review being available (see Appendix 1,
or www.warwick.ac.uk/ambulancesafety8). As a starting point to this project, a full scoping systematic
literature review was required to comprehensively identify the available evidence on patient safety
including evidence not available in electronic databases. The aim of this scoping review was to identify
and describe research related to patient safety within ambulance services and identify where questions and
topics remain unanswered. It was not designed to answer specific clinical, process or organisational
questions such as ‘what is the safety and effectiveness of paramedic endotracheal intubation?’
Such questions would require a subject-specific systematic review. This scoping systematic review has
identified citations that specifically explore patient safety or use the term ‘safety’ or its variants.

Aims and clinical questions
The aim of the scoping systematic review was to identify and map the available evidence relating to
patient safety when using ambulance services and to identify gaps in the evidence base in UK ambulance
services and their international equivalents.
Specific research questions were defined as:
1. What is the national and international evidence base for patient safety when using ambulance services?
2. Where are the gaps in the evidence base regarding patient safety when using ambulance services?

Methods
Study design
A scoping systematic review of the literature was undertaken following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines, when appropriate (see Appendices 1 and 2).9
No restrictions were placed on study design and both prospective and retrospective data were included;
no language restrictions were applied.
Literature reports were included in the scoping systematic review if they considered any patient (child or
adult) receiving health care from ambulance services or transferred to further care by ambulance services.
Reports were eligible if they considered any setting (pre-hospital, primary or secondary care) in which
patients received health care, in part or in full, from ambulance services.
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Primary outcomes considered in the analysis of patient safety reporting comprised avoidable harm, risk of
harm, morbidity and mortality arising from medical error, AEs, litigation cases or other patient safety incidents.

Search strategy for eligible studies
The search strategy used for this scoping systematic review is detailed in Table 1. It was developed in
MEDLINE and searches of other databases were adapted from this template.
In discussion with the steering group, further medical subject headings (MeSH) and key terms relevant to
patient safety and the ambulance services were collated. Using different combinations, 27 search strategies
were developed and tested against a set of key papers related to patient safety. The search strategy
selected achieved high sensitivity and moderate specificity and performed better than a validated
search filter.10
TABLE 1 Scoping systematic review search strategy for MEDLINE (12 October 2011)
#

Searches
1

Safety

2

Exp Safety/

3

Safety management

4

Exp Safety management/

5

Safety indicator$

6

Patient safety

7

1 OR 2 OR 3 OR 4 OR 5 OR 6

8

Pre-hospital OR pre hospital OR pre-hospital

9

Ambulance$

10

Transportation of patient$

11

Emergency medical service$OR EMS

12

Paramedic$

13

Emergency care assistant$

14

Emergency medical technician$

15

Advanced practitioner$

16

Community first responder$

17

Exp Transportation of Patients/

18

Exp Ambulances/

19

Exp Emergency Medical Technicians/

20

Exp Allied Health Personnel/

21

Exp Emergency Medical Services/

22

8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18 OR 19 OR 20 OR 21

23

7 AND 22

24

Limit 18 to yr=“1980-current”

EMS, emergency medical services.
All other search strategies can be found in Appendix 3.
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Data sources
Databases were searched from 1 January 1980 to 12 October 2011 and included MEDLINE, EMBASE,
Cumulative Index to Nursing and Allied Health Literature (CINAHL), Web of Science, Science Direct,
Emerald, Education Resources Information Center (ERIC), Applied Social Sciences Index and Abstracts
(ASSIA), Social Services Abstracts, Sociological Abstracts, International Bibliography of the Social Sciences
(IBSS), PsycINFO, PsycARTICLES, Health Management Information Consortium, NHS Evidence, Cochrane
Database of Systematic Reviews, Database of Abstracts of Reviews of Effects, NHS Economic Evaluation
Database and Health Technology Assessment, the FADE Library, Current Awareness Service for Health
(CASH), OpenDOAR (Directory of Open Access Repositories) and Open System for Information on Grey
Literature in Europe (OpenSIGLE). Zetoc (The British Library’s Electronic Table of Contents) was used for the
main journals in the field/conference proceedings. Reference lists from key papers and citations identified
as being potentially relevant were also searched.
A Google search of websites was conducted using the advanced search option, which initially considered
the first 20 pages of results. In addition, the NHS Confederation website was searched.
It is argued that searching electronic databases alone will find only approximately half of the relevant
literature on pre-hospital topics;11 therefore, experts were consulted to ensure that any new data were
included in the scoping systematic review process.

Screening
The titles and abstracts of all retrieved citations were screened by six reviewers for their relevance to the
topic of patient safety when using ambulance services. Disagreements concerning relevance were resolved
by discussion with an additional reviewer who had not been involved in the initial screening. The full text
was retrieved for all citations considered potentially relevant.

Literature selection
Literature selection criteria were kept broad, in line with the aims and intentions of a scoping review.
The decision to use broad criteria was based on discussion with experts in emergency medicine and patient
safety; input from the project advisory group (see Acknowledgements) was also sought.

Inclusion criteria
Citations were included in the scoping systematic review if they contained original data concerning any
patient for whom ambulance services had been contacted and the outcome was avoidable harm/risk of
harm by acts of omission or commission.

Exclusion criteria
Citations were excluded if they:
l
l
l
l
l
l
l
l
l
l
l

were off topic, for example road traffic collisions
considered the wrong setting
considered the wrong population, for example related to the safety of staff rather than patients
did not provide research methods, for example overviews, opinion, letters, comments, etc.
contained research that was reported elsewhere
had a study that was in progress or planned, but with no preliminary findings reported
were not specific to ambulance services-general care/guidance
did not have an available English abstract
had research that had been superseded
reported from a disaster or military context
were a retracted paper.
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The full table of excluded studies can be found in Appendix 4 or at www.warwick.ac.uk/ambulancesafety
and the reason for exclusion with the number excluded in each category can be found in Appendix 5.

Data extraction
The search identified 24,255 studies, of which 330 were identified as relevant and included in the review
(Figure 1). Although the search identified a large number of citations that addressed the topic under
consideration, many gave opinions and comments on patient safety and were excluded as they did
not contain assessable data. The majority of the studies were observational, including cohort studies,
case–control studies, case reports and surveys. Some studies reported randomised controlled trials (RCTs)
and there were some systematic reviews.

Records identified
through database
searching
(n = 24,250)

Included

Eligibility

Screening

Identification

Information on study design, year and country of publication, environment, participants, interventions and
outcomes was extracted using the predefined data extraction form.

FIGURE 1 Study identification (PRISMA) revised.
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Planned analysis
This scoping systematic review will identify citations that specifically explore patient safety or use the term
‘safety’ or its variants. As a scoping systematic review, it is not possible to answer specific clinical, process
or organisational questions such as ‘what is the safety and effectiveness of paramedic endotracheal
intubation?’, as such questions would require a subject-specific systematic review; therefore, it is not
appropriate to combine data for a meta-analysis and a narrative analysis will be presented.
The data were mapped against the patient safety frameworks listed below, in a card-sorting task with the
steering group. The frameworks are designed to account for factors contributing to patient safety incidents.
Each framework focuses on different aspects of patient safety, as they explore different perspectives,
including systems approaches and incident types:
1.
2.
3.
4.
5.

Agency for Healthcare Research and Quality (AHRQ) conceptual framework
London Protocol
National Reporting and Learning Service framework
Patient Safety First Safety Domains
Yorkshire Contributory Factors framework.

The mapping exercise demonstrated that no one single framework could adequately account for the
breadth of evidence retrieved from the scoping systematic review. Therefore, the card-sorting exercise
was repeated to develop a new framework that could account for the data, and the resulting topic grid
comprised 25 topic areas (Figure 2).

Results
A total of 330 studies met the inclusion criteria. The majority of the studies were from the USA (53%,
175/330), and studies undertaken in the UK accounted for 18% (60/330) of the papers found.
The remaining studies were from Australia, Austria, Belgium, Canada, Crete, Denmark, France, Germany,
Greece, Hong Kong, Ireland, Israel, Italy, Japan, the Netherlands, New Zealand, Norway, Portugal,
Singapore, Slovenia, Spain, Sweden, Switzerland and Turkey. Studies undertaken in the UK accounted for
18% (58/316) of the papers found. There were 11 systematic reviews/meta-analyses and 13 RCTs. The
remainder of the studies were non-RCTs, observational studies, consensus statements and case reports,
and two studies were undertaken in two locations.253,302
The diversity of topics, the poor descriptions of methods and the range of outcome measures meant that
it was not possible to combine data from studies in this scoping review. Equally, no standardised quality
scoring system was possible. Study type is included in the summary tables as this gives an indication of one
aspect of the quality of the evidence. The narrative text below also describes limitations and other aspects
of quality of key papers.

Terminology
The literature used a wide range of variable terminologies. As this report considers patient safety from an
international perspective, descriptions of personnel, processes and organisations, etc. will vary.

Evidence
The issue of patient safety is a cross-cutting theme relevant to all areas of ambulance service activity,
including systems and processes, and clinical and non-clinical staff. This review found research across a
broad range of topics and the data have been categorised and tabulated as follows (see Tables 2–8).
Studies that examined the transfer of patients (n = 69); assessment and management including diagnosis,
treatment, medication, skills and training (n = 135); non-conveyance including telephone advice, treat and
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Time factors / delays
18, 24, 33, 36, 38, 41, 42, 71, 90, 101,
104, 118, 121, 124, 136, 138, 140, 142,
148, 152, 153, 156, 160, 163, 165,
168 – 170, 185, 223, 229, 242,
248, 264, 269, 272 – 284

Skill set / mix / competencies/
knowledge/creep
14, 21, 49, 59, 61, 90, 91, 95, 96, 116,
123, 130, 134, 135, 136, 141, 151, 162,
184, 185, 188, 189, 194, 197, 231 – 271

FIGURE 2 Literature topic areas.

Public involvement
219

Medication administration /
incidents / errors
13, 17, 35, 46, 47, 95, 112, 115,
123, 154, 176, 187 – 194

Information technology
56, 121, 127, 144, 147

Organisation process
24, 94, 95, 138, 155, 159, 176, 217, 218

Handover
102, 105 – 110, 117, 119, 177

Equipment / resources
15, 28, 31, 32, 34, 38, 50, 52, 55, 57,
90, 92, 94, 110, 118, 125, 127,
135, 139, 149 – 151, 153 – 176

Dispatch
11, 22, 29, 31, 40, 63 – 65, 67 – 70, 73,
75 – 77, 80, 84, 87, 88, 126, 128,
129, 132, 133, 142 – 152

Training/education/research
35, 43, 46, 48, 50, 71, 89, 94, 95, 113,
116, 123, 136, 139, 141, 145, 184, 194,
233, 234, 238, 241, 244 – 246, 254,
261, 276, 285 – 288

Quality improvement
46, 93, 94, 97, 112, 138, 220 – 226

Non-conveyance
16, 21, 27, 29, 39, 44, 62, 74, 79, 82,
84, 132, 148, 178, 180, 195 – 213

Communication (clinician–patient /
interprofessional / documentation)
15, 37, 42, 44, 49, 54, 56,
78, 91, 98 – 122

Audit / clinical governance
15, 37, 89 – 97

Assessment / management
11– 88

Treatments/procedures
14, 17, 19, 23, 24, 28, 30, 32 – 34, 36, 39,
41, 43, 45, 47, 48, 50 – 52, 60, 62, 80,
92, 101, 109, 113, 134, 136, 138, 141,
160, 162, 166, 185, 189, 190, 193,
195 – 197, 205, 206, 208 – 211, 221, 225,
232, 234, 236 – 240, 242 – 257, 259 – 265,
268 – 271, 276 – 278, 286, 287, 289 – 301

Scene management
46, 148, 232

Safety culture
26, 42, 179, 181, 218, 227 – 231

Transfers (interhospital)
35, 43, 46, 48, 50, 71, 89, 94, 95,
113, 116, 123, 136, 139, 141, 145, 184,
194, 233, 234, 238, 241, 244 – 246, 254,
261, 276, 285 – 288

Pathways
27, 40, 56, 58, 64, 77, 121, 125,
129, 140, 142, 146, 149, 183, 197,
201, 204, 215, 216

Infection control
36, 130, 161, 184 – 186

Diagnosis
12, 17, 22, 45, 71, 78 – 81, 83, 90,
109, 132, 133 – 141

Observation / monitoring
42, 154, 214

Individual factors
57, 90, 97, 116, 155, 156, 178 – 183

Decision-making
16, 20, 27, 29, 31, 33, 35, 40, 44 – 46, 62,
67 – 80, 82 – 85, 87 – 89, 115, 123 – 132
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discharge on scene and alternative pathways (n = 40); safety culture (n = 20); dispatch (n = 27); equipment
(n = 11); and communication (n = 20).
In tabulating the data broadly it should be noted that some cases might be relevant in one or more tables.
Therefore, in line with the remit of this scoping review, and to provide as much information to readers on
the research undertaken and uncertainties found, a research grid comprising 25 topic areas was developed
(see Figure 2). Studies were assigned to categories by their primary and secondary themes. For example,
studies looking at patient handover between ambulance clinicians and emergency staff would be listed
under handover and under communication.
The evidence tables contain the following study characteristics: citation, design, intervention, duration
of the intervention, sample size, inclusion criteria, setting, outcomes, follow-up when applicable, and study
findings. The tables are organised in terms of study design:
1.
2.
3.
4.

evidence syntheses (meta-analysis, systematic review)
experimental designs (RCT, non-RCT)
observation studies (before-and-after study/interrupted time series, case–control study, cohort study)
other (survey, consensus, case study).

Transfers
A large body of evidence was identified on the topic of transfers (Table 2); 71 papers were found that
explored a number of topics, including the efficacy and appropriateness of helicopter transfer, and others
compared direct transfer to trauma centres and stabilisation with subsequent transfer for serious
life-threatening conditions, generally demonstrating benefit of direct admission to a major trauma centre.
The results of these studies gave conflicting results regarding the benefits and cost–benefits of helicopters
and most have methodological issues that may bias results. A systematic review by Taylor et al.,183 looking
at the clinical effectiveness and cost-effectiveness of helicopter emergency medical services (EMS), found
that helicopter transfer was generally more expensive than ground transport. However, given the variation
in study designs, it was not possible to determine either the clinical effectiveness or the cost–benefit of
these services and they recommended that an important factor in the determination of clinical and
cost–benefit would be determined by local system factors.
Some studies have explored the clinical effectiveness of transmitting the patient’s data during transfer to
identify the destination for optimal treatment. Although one study evaluated the effect of transmitting
video data,56 most considered the effect of transmitting an electrocardiogram (ECG) on reducing the delay
in receiving definitive treatment and its effect on patient outcome. These studies strongly suggested that
ECG transmission could reduce time to reperfusion by alerting cardiac centres or facilitate redirection of
the ambulance to a cardiac centre. However, these were mostly carried out before paramedics were
trained to read ECGs and may now have been superseded. Larger studies of telemedicine have also cast
doubt on the clinical advantages of such technologies, although the benefits of pre-alerting may reduce
time to treatment. The increasing availability of wireless technology and more bandwidth promises
new ways for ambulance staff to both send patient data and receive information that can help in
their management.313
A number of the studies considered the equipment and staff required for safe transfer of adults and
children to health-care facilities. This research has highlighted the importance of training team members
for safe patient transfer. This has been incorporated into best practice guidance and so is believed to be
normal practice. Consideration of the safety of transporting infants and children314 has been the subject of
little research; those reports that are available stress the importance of securing incubators and children,
although there are few data concerning this type of incident.
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Transported patients,
n = 129,110; stretcher
incidents, n = 23

N/A

Injured patients
≥ 16 years, n = 557

Critical injured patients,
N = 1998: direct transfer,
n = 1398; secondary
transfer, n = 600

Adults and children arriving
at ED, n = 483

Patients with acute
myocardial infarction, n = 17

European helicopter EMS,
n = 55

Thomas et al. 2011,221
systematic review, UK

White et al. 2011,150
prospective cohort
study, USA

Garwe et al. 2011,215
retrospective cohort
study, USA

Cooney et al. 2011,273
prospective observational
study, USA

Dhindsa et al. 2011,278
retrospective observational
study, USA

Wigman et al. 2011,145
survey, the Netherlands

Population, patient number

Goodloe et al. 2012,
retrospective observational
study, USA

175

Author(s), year, study
design, country
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Transfer/air medical
transport utilisation

Transfer/door-to-balloon
time

Time/ambulance off-load
delay

Transfer/direct to a major
level 1 trauma centre

Transfer/air medical
transport utilisation

Transfer/guidelines for
critically ill adults

Transfer/stretcher events

Intervention/process
or topic

TABLE 2 Evidence table: transfers (includes primary and secondary transfers)

50 services used criteria based on injury mechanism
including fall from height, lengthy extrication and
significant injury

Group one: 13/17 patients were transported by
ground EMS and 1/17 was a walk-in patient; group
two: 3/17 patients were transported by helicopter.
Door-to-balloon times: group one, 53.5 minutes
(range 34–84 minutes); and group two, 18 minutes
(range 10–64 minutes)

Ambulance off-load delay ranged from 0 to 157 minutes.
A high National Emergency Department Overcrowding
Score may predict delays

Threefold increase in mortality at 2 weeks for patients
undergoing secondary transfer (hazard ratio 2.7,
95% CI 1.31 to 5.6)

Overall mortality was 2%; 48% (266/557) had one of
four outcomes: in-hospital mortality, emergent surgery,
blood transfusion, intensive care unit admittance.
Factors associated with mortality were age (> 44 years)
and GCS score; few pre-hospital criteria were associated
with clinically important outcomes

17 recommendation categories with subcategories for
patient and staff safety during critical care transfers

No injuries occurred during the study period. Four EMS
providers sustained minor injuries

Results

Lack of uniformity in criteria for
helicopter emergency medical
service activation

Transport by helicopter has the
potential to reduce door-to-balloon
time for patients with myocardial
infarction

Ambulance off-load delay is a
significant risk to patient safety

Critically injured patients should be
transferred directly to a level 1
trauma centre. Those needing
stabilisation at non-tertiary facilities
should be treated without delay

Guidelines are needed to avoid
over-triage of air medical transport

Increased safety

Only a few personnel injuries
occurred and no patient injury was
reported. Safety for personnel and
patients could be enhanced by
educational initiatives

Headline
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Time/responding with
lights and sirens
Transfer/direct to
alternative care

Transfer/interhospital

Transfer/ambulance
provision for children
< 15 years of age

Time/responding with
lights and sirens

Calls with dispatcheridentified stroke symptoms,
n = 2800

Patients not requiring
advanced life support level
care or evaluation at an ED,
n = N/A

Interview of nurse specialists,
n = 30

Medical/clinical directors,
n = 13

Transports, n = 112

Yeh et al. 2011,275
retrospective review, USA

American College of
Emergency Physicians
2011,303 consensus, USA

Gustafsson et al. 2010,116
observational study,
Sweden

Houston and Pearson
2010,135 questionnaire, UK

Marques-Baptista 2010,281
retrospective review, USA

100

Transfer/forms

Intervention/process
or topic

Patients ≥ 65 years transferred
to ED from a nursing home.
N = 80 patients: n = 40 with
transfer form and n = 40 with
no transfer form

Population, patient number

Dalawari et al. 2011,
retrospective review, USA

Author(s), year, study
design, country

Time difference of transport with vs. without lights
and sirens was –2.62 minutes (95% CI –2.60 to
–2.63 minutes). 4.5% (5/112) of patients received
time-critical hospital interventions. No patient received
time-critical interventions within the time saved by using
lights and sirens

77% response rate. Minimum response was ambulance
technician crewed with an emergency care assistant;
six out of nine trusts employ emergency care assistants;
85% had no budget for paediatric care training; and
31% responded that it is possible/highly likely that
someone with no specific paediatric training could be
the first responder

Worries and concerns by nurse specialist involve being
unable to influence transport situations; used acquired
knowledge and experience as well as colleagues to
resolve situations

Key elements: EMS physician medical director oversight of
development, implementation, continuous improvement
of policy and procedure quality, and research of
alternative transportation or destination decisions;
educational programmes; compliance with dispatch
criteria, and patient preferences

98.3% used red lights and sirens; achieved faster
response time of 1 minute 52 seconds (95% CI
1 minute 21 seconds to 2 minutes 22 seconds)

16 information points were considered essential;
71% of information was documented with the form
compared with 28% without (p ≤ 0.001)

Results

continued

Lights and sirens may save time

It is important that adequate training
is provided – new pre-hospital
guidelines provide extended
guidance for this patient group

Specialist training and team
approach to transferring critically
ill patients

EMS systems that choose to
implement such options, either
during dispatch or following
on-scene evaluation by field
personnel, should develop a
formal programme

Clinical significance unknown

Patient transfer form enhances
provision of key information

Headline
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Transfer/interhospital
Transfer/air medical

Transfer/via taxi to
further care
Pathways/direct admission
to a trauma service
Time/reducing time
to reperfusion

n=1

Patients > 18 years,
n = 19,228

Adults with minor medical
conditions, n = 93 (11 patients
refused to participate)

N = 1952; n = 962 pre- and
n = 990 post-service operating

Patients with STEMI, n = 32

Patients arriving by
ambulance, n = 14,505

N/A

Greenwood and Heninger
2010,103 case report, USA

Singh et al. 2009,304
retrospective cohort
study, USA

Knapp et al. 2009,31
prospective observational
study, USA

Ursic et al. 2009,305
observational study,
Australia

McGrath et al. 2009,152
retrospective review, USA

Meisel et al. 2009,172
retrospective review, USA

Goldhill et al. 2009,220
consensus guideline, UK
Transfer/interfacility

Transfer/utilisation of
ambulances and
insurance type

Transfer/air medical
transport utilisation

Intervention/process
or topic

N/A

Population, patient number

Taylor et al. 2010,
retrospective review,
Australia

183

Author(s), year, study
design, country

Recommendations for transfers include assessment of
necessity to transport, involvement of senior staff,
standardisation of communication, competency of
transfer staff, regular audit and review of
transfer service

In the low acuity group, ambulance transfer was
associated with private health insurance

Correlation between patient stabilisation and total
episode time

Significant reduction (p = 0.024) in death rate for
severely injured patients (injury severity score of > 15).
No difference in overall mortality or morbidity

10% (9/93) were admitted, no AEs resulting from
transfer method

5.1% of patients had critical events: haemodynamic
deterioration (3.2%, n = 613), major resuscitative
procedure (2.1%, n = 413) and death (0.1%, n = 12).
First-attempt intubation 64.5% for oral and 75.0% for
nasal intubations. Unintentional extubation in five cases

Patient transferred to wrong destination. Driver failed to
hear new destination

Cost and effectiveness of HEMS varied considerably
between studies. A number of studies found HEMS to
be cost-effective

Results

TABLE 2 Evidence table: transfers (includes primary and secondary transfers) (continued )

Transfer can be safely accomplished
even in extremely ill patients

Insurance type is associated with
transfer to further care for general
and low-acuity patients

Areas to consider to reduce times
are communication between
referring agency and HEMS and
stabilising patients for transfer

Reduction in death rate for severely
injured patients

Use of taxis raised concern owing to
potential underestimation of
condition severity

Critical events were mostly
associated with pre-transport
complications

Individual communication failure

A general assessment was not
possible and further studies
necessary in addressing economic
and clinical evidence related
to HEMS

Headline
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Transfer/air medical
transport utilisation
and safety
Transport to PED

Time/ECG transmission
to reduce time to
reperfusion

Time/response times and
staging ambulances at
dangerous scenes
Transfer/interfacility
transport by registered
nurses
Transfer/interfacility

Transfer/interhospital
from spoke to hub
hospitals

Interfacility transport of
patients for trauma, injury
and medical reasons, n = N/A

Surveys, n = 138

STEMI patients transferred for
PCI, N = 43: n = 21 from ED
and n = 22 direct transport
following ECG transmission

911 calls, N = 63,042:
n = 5865 staged calls,
n = 57,177 non-staged calls

Emergency nurses, n = 51

Patients receiving mechanical
ventilation, n = 191

Transfers, n = 644

Moga and Harstall 2008,124
systematic review, Canada

Shah et al. 2008,131 RCT,
UK

Poitras et al. 2008,121
case–control study with
historical comparison,
Canada

Gratton et al. 2008,148
observational study, USA

Yeung et al. 2008,258
questionnaire survey,
Hong Kong

Seymour et al. 2008,192
retrospective review, USA

Mariani et al. 2008,306
review, Italy

Time/reducing time
to reperfusion

Intervention/process
or topic

N/A

Population, patient number

Frendl et al. 2009,71,284
consensus statement, USA

Author(s), year, study
design, country

Low number of incidents which were associated with
pre-existing instabilities

No major AE occurred during flight

Participants with more clinical experience demonstrated
significantly better test scores. A total of 59% (30/51)
encountered an AE en route

The response time was significantly longer when
ambulances were staged (11.13 minutes compared with
5.55 minutes; p < 0.001)

The time to primary PCI was 111 minutes and reduced
to 57 minutes after the introduction of ECG
transmission and direct transfer. 100% of patients met
door-to-balloon standard following ECG transmission
and direct transfer compared with 28% before
the initiative

Only transport by EMS was found to be acceptable.
PED more acceptable than primary care doctor, urgent
care centre or no transport and physician appointment
in 24 hours

Patients transported by helicopter showed a benefit in
terms of survival, time to reach a health-care facility,
time to definitive care and outcomes of treatment
compared with ground transport

Pre-hospital 12-lead ECG can reduce time to reperfusion

Results

continued

Transfers from spoke to hub can be
done easily safely, with a low
incidence of adverse events, which
are related to pre-existing signs
of instability

Major AEs are rare during
interfacility rotary-wing transfer
of critical ill, mechanically
ventilated patients

Emergency nurses in Hong Kong
have good knowledge of
interfacility transport

Staging ambulances increases
response times, which may affect
patient outcomes especially in
time-critical cases

ECG transmission and direct transfer
can reduce the delay in receiving
definitive treatment

EMS only mode of transport
acceptable for parents of
paediatric emergencies

Overall, patients transported by
helicopter showed survival benefit

A whole-system approach is required
to improve service delivery

Headline
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Transfer/voluntary
diversion guidelines

Transfer/cognitive
performance of staff

Critically ill adults or children
n = N/A

N/A

N/A

Flight nurses, n = 10

Intubated and mechanically
ventilated adult patients,
n = 245

Doctors and paramedics using
air and road transport, four
organisations contributed
reports, n = 125, documenting
272 incidents

Belway et al. 2006,235
systematic review, Canada

Pham et al. 2006,160
systematic review, N/A
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Vilke et al. 2006,170
before-and-after study,
USA

Thomas et al. 2006,182
questionnaire, USA

MacDonald et al. 2006,301
literature review, Canada

Flabouris et al. 2006,15
review, Australia

Transfer/retrieval incident
register

Transfer/AE and
important prognostic
factors associated with
interfacility transport
of intubated and
mechanically ventilated
adult patients

Transfer/ambulance
diversion

Transfer/specialist
transport personnel

Time/bypass

Hospitals, n = 5

Khaleghi et al. 2007,168
observational study, USA

307

Transfer/predicting ED
crowding and ambulance
diversion

Intervention/process
or topic

Observations, n = 7948

Population, patient number

Hoot et al. 2007,
observational study, USA

Author(s), year, study
design, country

91% of incidents were considered preventable. 59% of
incidents led to harm including one death

Most common indication for transport was a need for
investigations and/or specialist care. Insufficient data
exist to draw firm conclusions regarding the mortality,
morbidity or risk factors associated with the interfacility
transport of intubated and mechanically ventilated
adult patients

Cognitive function does not differ between 12- and
18-hour shift as long as adequate daily sleep
is maintained

3-year follow-up with comparison of 12-month period
2001–2 with 2004–5: ambulance journeys increased by
10,657 runs; bypass hours decreased by 32,328 hours;
patients with hospital requests that were bypassed
decreased by 13,721

Ambulance diversion is frequent and occurrence is
increasing. Ambulance diversion is more likely on
Monday mid-afternoon and early evening, during
influenza infection periods and when the hospital is
at capacity

Six studies found and one demonstrated
improved outcome

The number of hours on bypass were pre-trial 112.2,
during the trial 0.3, and post-trial 47

ED was on ambulance diversion 30% of the time

Results

TABLE 2 Evidence table: transfers (includes primary and secondary transfers) (continued )

A quality improvement tool

Further study is required to define
the risks and benefits of interfacility
transfer in this patient population

Further research required

A community-wide approach to
reduce ambulance diversion
is sustainable

There is a paucity of evidence
concerning ambulance diversion

Little evidence that having specialist
transport personnel improved
outcome

Minor effect on the number of
patients in EDs

There is a paucity of evidence
regarding ambulance diversion

Headline
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Transfer/direct transfer to
PCI compared with
transfer via non-PCI
centre. On-TIME study

Transfer/ambulance
diversion guidelines

Transfer/direct transfer to
trauma centre compared
with transfer after
intermediate facility
stabilisation

Patients > 80 years with chest
pain for > 30 minutes with
signs of ST elevation; N = 467:
direct transfer, n = 209;
referral via non-PCI centre,
n = 258

N/A

Patients transported in an
advanced life support
ambulance, n = 235,766

Trauma patients < 19 years,
direct transfer, n = 379
intermediate stabilisation,
n = 842

N/A

Patients with chest pain,
N = 3609: n = 1547 low
overcrowding, n = 2062 high
overcrowding in ED

Transfers from nursing
homes, n = 201

van ‘t Hof et al. 2005,140
randomised controlled
study, the Netherlands

Al Darrab et al. 2005,165
before-and-after study,
Canada

Vilke et al. 2004,118
observational study, USA

Larson et al. 2004,149
retrospective review, USA

Redd and Bair 2003,52
retrospective review, USA

Schull et al. 2003,308
retrospective review,
Canada

Lee et al. 2002,174
observational study,
Singapore
Transfer/utilisation
of ambulances

Transfer/ambulance
diversion and pre-hospital
delay

Transfer/diversion policy

Transfer/ambulance
bypass guidelines

Transfer/American
College of Surgeons field
triage guidelines

Intervention/process
or topic

N/A

Population, patient number

Lerner 2006, literature
review, USA

72

Author(s), year, study
design, country

35% by public ambulances, 36% by private
ambulances, 27% by nursing home ambulance and
1.5% by relative

Transport interval significantly increased by 28%,
13.4 minutes vs. 17.2 minutes (p < 0.001)

Pre-diversion compared with diversion period:
428% increase in ED closure hours; 32% reduction
in ambulance runs

Mortality was significantly lower for patients with major
trauma transferred after stabilisation (5.5% compared
with 8.7%; p < 0.05)

There was a significant decrease in ambulance diversion
during the study period from 1320 pre-trial to 322
during the trial

Pre-intervention monthly ambulance transports, 1454
(95% CI 1333 to 1575); post-intervention, 1643 (95% CI
1552 to 1735); combined monthly bypass hours
decreased from 189.5 hours (95% CI 134.9 hours to
244.1 hours) to 5 hours (95% CI 3.1 hours to 6.9 hours)

Significantly faster time to treatment of 177 minutes
compared with 208 minutes (p < 0.01); significantly
higher initial patency rate, 44% compared with 35%
(p < 0.045); significantly better reperfusion (myocardial
blush grade 3), 59% compared with 47% (p < 0.02)

There is insufficient evidence to support the overall
American College of Surgeons field triage criteria.
However, the physiological and anatomical steps had
the best evidence to support them

Results

continued

Inappropriate utilisation of public
ambulances

ED overcrowding is associated with
pre-hospital delay

Diversions have implications for
training and patient care

Stabilisation prior to transfer may
improve survival

Community approach reduced
ambulance diversion and increased
likelihood of transfer to the
requested hospital

Guidelines were effective at
reducing ambulance bypass hours

Direct transfer to PCI centre was
associated with a shorter time
to treatment and improved
angiographic and clinical outcome

More evidence required for
American College of Surgeons field
triage criteria

Headline

DOI: 10.3310/hsdr03210
HEALTH SERVICES AND DELIVERY RESEARCH 2015 VOL. 3 NO. 21

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

17

Transfer/staff attitude

Transfer/preventable
pre-hospital trauma
deaths

Patients arriving at ED in
1 year, n = 58,277

Infant (10 months) with
febrile seizure, n = 1

Ambulance service runs,
n = 67

Paramedics on 8-, 12- and
16-hour shifts, n = 600;
patients, n = 2806

Pre-hospital deaths, n = 46

Ruger et al. 2002,173
retrospective review, USA

Anonymous 2002,153
case report, USA
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Ho and Lindquist 2001,283
prospective observational
study, USA

Caulkins 2001,178
retrospective review, USA

Gatsoulis et al. 2000,243
retrospective review,
Greece

Transfer/lights and sirens

Time/delay

Transfer/utilisation
of ambulances

Transfer/ambulance
diversion

Episodes of ambulance
diversion, n = 1845

Steele 2002,169 prospective
review, USA

Intervention/process
or topic

Population, patient number

Author(s), year, study
design, country

21 deaths were registered at the scene, 19 occurred
during transportation, three in casualty, two in theatre,
and one in the computerised tomography scanner.
21 deaths could not have been prevented, 20 could
possibly have been prevented and five could definitely
have been prevented. 41% (19/46) were due to head
injury and 59% (27/46) to other causes; of these,
52% (24/46) were due to haemorrhagic shock, when
pre-hospital care was delayed. Six deaths at the scene
resulted from head injuries, four from heart and lung
rupture and one from carotid rupture; 22 of the
non-instantaneous deaths were due to haemorrhagic
shock and three to head injury. The average time
from the scene to hospital was 60 minutes (range
20–160 minutes). Pre-hospital providers did not have
advanced skills

There was no significant difference between the last
hour and the rest of the shift

On average, 3.63 minutes were saved when lights and
sirens were used

Ambulance lost en route, delay resulted in
brain damage

72% of patients categorised as resuscitation/emergency
were EMS transported and 31% provided own
transport. 0.2% of EMS transports were for patients
with sore throat

For 744 days during the 881-day study period
(29 months), at least one of three EDs was on diversion
and for 440 days, all three were on diversion. Average
time on ambulance diversion was 6.8 hours per day

Results

TABLE 2 Evidence table: transfers (includes primary and secondary transfers) (continued )

A two-track strategy is needed to
reduce the occurrence of
preventable death, based on
pre-hospital care and prevention

No effect of admittance patterns
and end of shift

Lights and sirens may save time

Training issue

Inappropriate utilisation of
ambulances is a patient safety issue

Ambulance diversion occurs regularly
and reflects high ED demand

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

N/A

Patients hospitalised for chest
pain or related complaints,
N = 6596: transferred,
n = 3298; direct admission,
n = 3298

Ambulance responses with
lights and sirens, n = 32

Children transported by
ambulance, n = N/A

Air ambulance-transported
patients ≤ 18 years, n = 260

Heightman 2000,218
case study, USA

Selevan et al. 1999,310
observational study using
matched pairs, USA

Brown et al. 1999,272
observational study, USA
(related 2000)311

Kost and Arruda 1999,73
retrospective chart
analysis, USA

Eckstein et al. 1999,171
retrospective review, USA

Braithwaite 2000,
review, UK

N/A

Population, patient number

309

Author(s), year, study
design, country

Transfer/air medical
transport utilisation

Transfer/utilisation of
ambulances in patients
presenting to a PED,
regarding both medical
necessity and insurance
status (aged 2 weeks to
19 years)

Time/responding with
lights and sirens

Transfer/diversion

Transfer/to the ambulance

Transfer/neonatal

Intervention/process
or topic

175 reports available: 18% (32/175) of patients were
admitted to intensive care; 4% (7/175) were taken to
an operating room; 33% (57/175) were discharged
home from the ED. Injury Severity Score (n = 146):
84% (122/146) of patients scored 0–15; 14% (21/146)
scored 16–30; 2% (3/146) scored > 30

Medicaid patients are significantly more likely to use
ambulance transportation. They also account for 60%
of the unnecessary transports

Significantly faster response times for journeys with
lights and sirens

No significant difference in in-hospital death rate.
Significant difference in length of stay, intensive care
length of stay and care in another facility for some
centres

During transfer to the ambulance the patient
became combative

Incubators amplify low-frequency sounds, with sound
levels in a potentially hazardous range; noise and
vibration can be reduced; siren and light effectiveness is
poor but increases noise. Securing incubators requires
‘improvisation’; incubators are too heavy for fittings and
can be torn free in an accident

Results

continued

Paediatric patients are overtriaged
for air ambulance transport

Inappropriate use of ambulance
transportation is common in this
paediatric population

Clinically relevant in a few cases

Benefit for some conditions

Advised by manager to let go of
stretchers, etc., if the patient was
combative even if subsequently
injured

Traditional ambulance design
does not consider the neonatal
transport needs

Headline
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Time/responding with
lights and sirens
Transfer/air medical
transport utilisation,
cost and benefits

Transfer/air medical
transport utilisation

Ambulance runs, n = 64

Patients transported by air or
ground, n = N/A

Trauma patients, n = 97

Transports using lights and
sirens, n = 50; simulated
transports using no lights
and siren, n = 50

Patient in clinical trial with
blunt trauma, n = 1

Ho and Casey 1998,279
prospective observational
study, USA

Snooks et al. 1996,216
mixed methods:
retrospective analysis of
cases combined and
literature analyses, UK

Van Wijngaarden et al.
1996,151 retrospective
review, Canada

Hunt et al. 1995,280
observational study, USA

Lavis et al. 1995,18
case study, UK
Transfer/pre-hospital
triage

Time/responding with
lights and sirens

Transfer/additional
monitoring with pulse
oximetry and capnometry

Intervention/process
or topic

Patients requiring ventilation
for secondary interhospital
transfer, n = 24

Population, patient number

Ruckoldt et al. 1998,
randomised prospective
study, Germany

214

Author(s), year, study
design, country

Patient initially transferred to GP unit with a Revised
Trauma Score of 11/12; transferred to district general
hospital 128 minutes post accident in cardiac arrest.
Laparotomy 25 minutes after arrival; patient died during
surgery owing to torn portal vein

Transports with lights and sirens were on average
43.5 seconds faster than transports without

The majority of transfers warranted air ambulance and
only 5% were overtriaged

There were no improvements in response times and
the time on scene was longer for helicopter-attended
patients. Survival of trauma or cardiac patients was
not improved, nor was an improvement in the
general health status or aspects of daily living in
helicopter-attended patients

Time saved using lights and sirens was, on average,
3.02 minutes

Complications during transport: 71.4% (30/42)
pre-hospital; 63.3% (19/30) during transport with
additional monitoring. Additional monitoring identified:
hypoventilation, 33% (3/9); partial tube displacement,
22% (2/9); tube disconnection, 11% (1/9 detected
immediately). Without additional monitoring: tube
displacement was detected at destination, 22% (2/9);
complications were detected during transport, 11% (1/9)

Results

TABLE 2 Evidence table: transfers (includes primary and secondary transfers) (continued )

Need for care pathways to be
developed by ambulance service for
appropriate transfer

Lights and sirens may save time

There may be concerns that the
undertriage rate is too high

Results suggest that HEMSs are
costly, health benefits are small and
there exist only limited circumstances
to improve it in England and Wales

Lights and sirens may save time

Additional monitoring allowed early
and reliable detection of potentially
life-threatening events during
transport of ventilated patients

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Transfer/air medical
transport utilisation
Transfer to further care by
air ambulance

Patients transported to further
care, n = 327

Obstetric patients, n = 357

Patient with cardiovascular
disease, n = 1

Stohler et al. 1991,37
retrospective audit, USA

Low et al. 1988,312 review,
USA

Bleiler 1982,159 case study,
USA

Patient died during transfer

Air transfers were significantly longer (p < 0.05).
One in-flight delivery

90.8% (297/327) of transfers were justified. Action
plans were developed to reduce the occurrence of
non-justified air transfer

Road traffic collision led to the incubator being torn
from its mountings and the infant thrown out. Audit led
to more secure mountings

Increased stress on outward journey

Most transfers were complicated by AEs. No deaths
during transfer

Results

Air taxis must provide basic medical
care and have an attendant in
addition to the pilot

Safe to transfer obstetric patients
using HEMS

Resulted in a decrease in the
number of non-justified air transfers

No evaluation of the initiative

Stress during transfers may adversely
affect a patient’s condition

AEs may occur in critical care transfer

Headline

CI, confidence interval; ED, emergency department; EMS, emergency medical services; GCS, Glasgow Coma Scale; GP, general practitioner; HEMS, helicopter emergency medical service;
N/A, not applicable; PCI, percutaneous coronary intervention; PED, paediatric emergency department; STEMI, ST segment elevation myocardial infarction.

Transfer to home state

Transfer/neonatal safety
and security

Infants requiring transfer
in incubators

Madar and Milligan
1994,157 case study/audit,
UK

Transfer/interhospital by
land ambulance
Transfer/stress during
transfer

Children admitted to intensive
care unit after transfer, n = 56

Intervention/process
or topic

Cardiac patients transferred
for non-invasive examination,
n = 10; healthy volunteer,
n=1

154

Population, patient number

Sagawa et al. 1994,53
observational study, Japan

Barry and Raiston 1994,
observational study, UK

Author(s), year, study
design, country
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A number of studies addressed the effects of ambulance diversion. Studies have shown that this is a
regular occurrence, although less so in the UK than in other countries, and reflects emergency
departments (EDs) overcrowding especially at times known to be busy (Monday afternoons, during the
winter or flu outbreaks and when the hospital is at, or nearly at, capacity). Use of guidelines has been
shown to reduce ambulance diversion at such times. Although ambulance diversion is associated with
increased length of time to definitive care, Pham et al.160 suggests there is a paucity of evidence on
other outcomes. Some studies have also looked at delays in admitting patients on arrival at the ED;273,308
Cooney et al.273 suggest that off-load delay is a significant risk to patient safety.
One study148 reported on ambulance staging during a major incident, while other emergency services
made the scene safe. Although staging significantly increased response time, it is difficult to see how it
could be eliminated.
There is some research considering the potential benefits of using sirens and lights on reducing transfer
time, while addressing the risk of ambulance staff being distracted by the noise. There is some research on
the use of noise-attenuating headwear.

Assessment and management, including diagnosis, treatment, medication,
skills and training
Since the introduction of resuscitation procedures in the 1970s, the development of paramedics as
autonomous practitioners, and medical input such as that from the British Association for Immediate Care,
the skill set of pre-hospital practitioners and the treatments provided has increased. Outcomes for patients
have improved for conditions such as cardiac arrest, myocardial infarction and stroke. The largest volume
of literature, with 139 papers identified, considers assessment and treatment, especially those directed
towards cardiac conditions (Table 3). Guidelines with the supporting evidence for the safety and efficacy of
pre-hospital resuscitation have been developed by the International Liaison Committee on Resuscitation
and readers are directed to www.ilcor.org or www.resus.org.uk.
An issue that has accounted for the majority of studies identified by this review is pre-hospital intubation,
especially regarding paramedic intubation. Until recently, the procedure was considered the gold standard
for pre-hospital care of patients with compromised airways, but debate has led to some ambulance
services restricting the use of pre-hospital endotracheal intubation without the administration of
drugs and advocating use of supraglottic airway devices as an alternative. The evidence presented in
these tables describes a wide range of field observational studies, simulation studies and e-learning.
The studies provide mixed evidence as to the effectiveness of intubation except in cases of severe hypoxia.
The quality of the literature varied with much evidence reported in conference abstracts that have not
been subsequently published in peer-reviewed journals, which may be a consequence of weak design.
However, some well-designed studies are now being undertaken which may soon provide a clear answer
as to the appropriateness of endotracheal intubation.
Direct transfer for specialist treatment has also been shown to be of benefit for myocardial infarction
(and direct transfer to intervention centres), stroke (to hyperacute stroke units) and major trauma
(to designated major trauma centres).
For some important topics there is a paucity of research, for example informing on the administration of
intravenous fluids during management of trauma. There is also little research on the use of restraint, both
chemical restraint provided by the ambulance service and the recognition of patient difficulties during
restraint by others (e.g. the police); this is of concern especially in the light of criticisms of ambulance
services by coroners in cases where patients have died from asphyxiation following police restraint.
The nature of this review means it has not identified studies of the safety of drug administration
specifically in pre-hospital care; much of the consideration as to the safety of treatments in pre-hospital
care has been undertaken in broader clinical trials. There is a paucity of high-quality assessments regarding
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Medication/management of
controlled drugs

Treatment/endotracheal
intubation

Assessment/triage decisions by
paramedics and emergency
residents

Front-line practitioners,
controlled drug accountable
officers; senior advisors from
national agencies, n = N/A

Proficient (physicians ≥ 5 years’
experience), n = 10; experts
(anaesthetists ≥ 5 years’
experience), n = 9

Patients, n = 731

Advanced care paramedics,
n = 22

National Prescribing Centre
2012,95 scoping exercise
(focus groups and interviews),
UK

Breckwoldt et al. 2012,236
prospective observational
study, Germany

Kahveci et al. 2012,86
observational study, Turkey

Leblanc et al. 2012,300
simulated study, Canada

Skills/paramedics’ ability to care
for patients during
stressful events

Treatment/comparing
mechanical chest compression
device (LUCAS™; Physio-Control
Inc., Lund, Sweden) and manual
chest compressions in a
simulated CPR scenario during
helicopter rescue

Medication/intranasal medication
vs. intravenous medication by
advanced paramedic trainees

Intervention/process or topic

Advanced life support certified
paramedics, n = 25

Advanced paramedic trainees,
n = 18

Population, patient number

Putzer et al. 2013,315
randomised, crossover study,
Austria

McDermott et al. 2012,
RCT, Ireland

193

Author(s), year, study
design, country

More errors of commission in the
patient care documentation following
high-stress scenarios

Agreement between the triage decisions
made by paramedics and by emergency
residents was 47% (3L triage scale) and
45% (5L triage scale)

ETI experience differed between groups,
expert status was associated with fewer
incidents of ‘difficult ETI’ and a higher
proportion of ETI decisions

Nine recommendations. Operational
personnel may not have a good
understanding of legislation relating
to management of controlled drugs.
Gaps in legislation can lead to potential
problems

LUCAS performed correctly more often
than in tthe manual group

Study demonstrated that, among
advanced paramedic trainees, the IN
route of medication administration is
significantly faster, better accepted and
perceived to be safer than using the
i.v. route

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training

continued

Results highlight the importance of
developing systems and training
interventions aimed at supporting and
preparing emergency workers who
face acute stressors as part of their
everyday work

Triaging is commonly performed by
nurses in the American emergency
system and triage by paramedics is
not common

The study describes expert behaviour on
an empirical basis; ‘expert’ emergency
physicians were more likely to choose
endotracheal intubation than ‘proficient
performers’ and made more use of
technical and pharmacological facilitation

Controlled drug accountable officers
must ensure that robust standard
operating procedures are in place in line
with legislation and work with regulators,
local intelligence networks and police

Further clinical trials are warranted to
confirm the potential benefits offered
by LUCAS CPR in helicopter rescue

Study underlines that IN medication
administration could be considered
more frequently when administering
emergency medications in a
pre-hospital setting

Headline
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Diagnosis/contributing factors
to AEs
Medication/carrying and storing
medications that have the
potential for causing a
medication administration error
or patient harm

Management/ECG monitoring
and transmission to reduce
treatment times in acute
coronary services

Training/complex airway
management

EMS agencies, n = 9

Patients ≥ 30 years old with
chest/anginal pain calling 911,
N = 794: intervention group ECG
transmission to ED and alarm,
n = 403; control group usual
care, ECG on arrival, n = 391

Transport nurses, n = 12

Kupas et al. 2012,176
retrospective review, USA

Drew et al. 2011,277 RCT, USA

Thomas et al. 2011,287
before-and-after study, USA

Medication/drug calculation

Paramedic students, n = 176

AEs recalled by
paramedics, n = 370

Intervention/process or topic

Population, patient number

Price et al. 2012,230 survey,
Australia

Eastwood et al. 2013,
survey, Australia

288

Author(s), year, study
design, country

Training improved first-attempt
intubations significantly from 19% to
36% 1 month after training, but not
1 year after training

Significant decrease of 59 minutes in
time to first ECG for the intervention
group (p < 0.0001); significant increase
of 2 minutes on-scene time for
intervention group (p < 0.001). No
significant difference in door-to-balloon
time or patients with STEMI undergoing
reperfusion within 90 minutes

38 medication safety issues identified:
16 were considered to be high risk,
14 moderate risk and eight low risk for
patient harm. All related to medications
carried by the EMS. Reviewing
medication stored at EMS stations,
eight safety issues were identified
(five moderate and three low risk)

Identifying the deterioration was the
number one contributing factor to AEs

52% response rate. Nearly 24% of
questions were answered incorrectly,
with just over 36.6% not attempted
at all. There were 48.5% conceptual
errors, 31.1% arithmetical errors
and 17.4% computational errors

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

Benefit for training, but rapid
skill deterioration

ECG transmission reduces time
to treatment

Understanding medical safety issues
may assist EMS agencies in reducing
the potential for a medication error
and of patient harm

Patient assessment during transfer is
important to identify deterioration

This study revealed that many
undergraduate paramedic students
were not capable of performing basic
mathematical calculations, even in a
non-stressful classroom situation

Headline
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Skills/tracheal intubation

Intubations, n = 481

Patients undergoing airway
management by helicopter
EMS, n = 619

Advanced care paramedics,
n = 17; medical directors, n = 7

Trauma patients: intubated,
n = 600; non-intubated, n = 600

Harris et al. 2011,245
prospective observational
study, UK

Palazzo et al. 2011,259
prospective observational
study, USA

Jensen et al. 2011,46
Delphi study, Canada
(related 2010)294

Hussmann et al. 2011,36
retrospective review, Germany

Treatment/pre-hospital
intubation

Assessment/clinical
decision-making for
high-acuity calls

Skills/endotracheal intubation

Management/CR,
protocol – midazolam
(Hypnovel®, Roche)

Intervention/process or topic

Subjects restrained by EMS
personnel, n = 618

Population, patient number

Weiss et al. 2012,
before-and-after study, USA

35

Author(s), year, study
design, country

Significant increase in rescue time for
intubated patients 82.3 minutes
compared with 64.8 minutes (p < 0.001)

42 decisions in six categories: airway
management, assessment, cardiac
management, drug administration, scene
management and general treatment.
Significant differences between
paramedics and medical directors
occurred for 12% (5/42) of decisions
(p < 0.05)

Intubation success rate of first provider:
first attempt, 70.7%; second attempt,
60.3%; third attempt, 40%. Second
provider success was not affected by
failed attempts by the first provider.
Success rate was not associated with
bougie use, type of transport (scene or
interhospital) or patient age. Provider
experience was associated with a higher
success rate

Rates of successful tracheal intubation
were first attempt, 87.5%; first and
second attempt, 98.8%; third
attempt, 99.8%

Pre-CR group: 43% experienced
decreased agitation; post-CR group:
49% experienced decreased agitation.
Subjects receiving midazolam
experienced a significantly greater
decrease in agitation score (–17 ± 21
vs. –7 ± 17) [measured on a validated
agitation behaviour scale with a
parametric (Rasch) adjustment] than
those without CR

Results

continued

Pre-hospital intubation is associated
with risk and should be carefully
considered except in clear cases of
post-traumatic apnoea

Consensus was seen for most clinical
decisions, with most agreement
for assessment

Provider experience is associated with
first intubation success rate

Intubation attempt success rates were
affected by specialty and the length
of anaesthetic training

CR seems safe and effective and could
improve the management of severely
agitated patients

Headline
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Training/importance of patients
bringing their medicines to the
ED to reduce medication errors

Infection control/decontamination
in critical care transport

Skills/effect of adding close
concurrent and retrospective
physician oversight
Skills/experience and
intubation success

Paramedics, N = 200: n = 100,
pre-intervention; n = 100,
post-intervention. Patients
≥ 18 years taking four or
more medications

Standardised environmental
targets, n = 5010

RSIs, n = 163

Pre-hospital clinicians, n = 4846;
cardiac arrests, n = 21,753

Patients with major conditions,
n = 443

Chan et al. 2010,
before-and-after study,
Australia

Sulis et al. 2010,161
before-and-after study,
USA

Cushman et al. 2010,238
retrospective cohort
study, USA

Wang et al. 2010,267
retrospective review, USA

Matthews et al. 2010,92
audit, UK
Treatment/administration
of oxygen in line with
British Thoracic Society’s
recommendations

Intervention/process or topic

112

Population, patient number

Author(s), year, study
design, country

86% of cases were treated in
accordance with Joint Royal Colleges
Ambulance Liaison Committee guidance
in terms of receiving or not receiving
oxygen and 73% were treated in full
compliance (correct device and flow
rate). A total of 8% of cases received
oxygen inappropriately and 3% were
denied oxygen inappropriately. Only
4 out of 14 cases with acute
exacerbation of COPD had oxygen
saturation < 88%, but 12 were given
oxygen and 10 developed oxygen
saturation > 92%

High success rate for clinicians with a
high level of experience with cardiac
arrests 1.48 (95% CI 1.15 to 1.89) and
medical non-arrests 1.55 (95% CI 1.08
to 2.22). In trauma non-arrests success
rate was not related to experience

No significant increase in intubation
success rate. Increase in appropriate
patient selection

Cleaning of targets improved from 12%
to 78% (p < 0.00005). Significantly
greater increase in equipment cleaning in
ground ambulances between each
transport vs. air ambulances (98% vs.
67%; p < 0.00005)

Significant increase (p < 0.001) in
patients’ own medicines brought to ED.
Resulted in a significant reduction in
medication errors post intervention
(p < 0.001)

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

High rate of compliance with oxygen
guidelines

Experience improves intubation success
for some conditions

Physician oversight improved patient
selection for RSI

Causes of incomplete cleaning: joint
cleaning by crew members, ineffective
technique, completing patient-related
tasks

Paramedics bringing patients’ own
medicines to hospital can reduce
prescribing errors on admission

Headline
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Training/self-injectable
adrenaline

Treatment/endotracheal
intubation

Treatment/intervention to reduce
unnecessary cannulation. Taught
to team leaders to cascade

EMT, n = 22

Patients with on-traumatic
out-of-hospital cardiac arrest,
n = 1128

Patients receiving out-of-hospital
endotracheal intubation,
n = 1954

Paramedics, N = 100:
intervention group, n = 50;
control group, n = 50

Davis et al. 2009,241
prospective observational
study, USA

Olasveengen et al. 2009,260
prospective observational
study, Norway

Wang et al. 2009,255
prospective observational
study, USA

Siriwardena et al. 2009,184
before-and-after study, UK

Skills/physician-manned vs.
paramedic-manned ambulances

Treatment/endotracheal
intubation

Training/12-hour training course
using simulation; pre-hospital
anaesthesia

Paramedic n = 6 and
physicians n = 6

Adult trauma patients with
emergency pre-hospital airway
management, n = 203

Intervention/process or topic

Population, patient number

Cobas et al. 2009,237
prospective observational
study, USA

Batchelder et al. 2009,
prospective study, UK

286

Author(s), year, study
design, country

There was a non-significant reduction in
inappropriate cannulation rates in the
intervention area (95% CI 1.0% to
0.0%) compared with the control area
(95% CI 2.5% to 2.6%), and a
significant reduction in cannulation rates
in the intervention area (95% CI 9.1% to
6.5%) compared with an increase in the
control area (95% CI 13.8% to 19.1%).
Paramedics in the intervention area
were significantly more likely to use
correct hand-washing techniques post
intervention (95% CI 74.5% vs. 14.9%)

1954 patients received endotracheal
intubation: 22.7% (n = 444) experienced
one or more errors. 73% of patients
died, 27% survived to hospital discharge

Survival after out-of-hospital cardiac
arrest was not different for patients
treated in a physician-manned
ambulance

Baseline knowledge was significantly
different from immediate after training
and at 3-month follow-up

203 patients (15%) received pre-hospital
airway management: 69% (n = 140)
were successfully intubated in the field

Mean time from arrival to tracheal tube
cuff increased by > 3 minutes; number
of safety-critical events fell in later
simulations (median 1.0 vs. 3.5).
Critical events included failure to both
assess the airway and reassess before
extending anaesthesia

Results

continued

Intervention can lead to improvements
in appropriate cannulation

Endotracheal intubation errors were
not associated with early or later death

Skill mix did not influence survival in
cardiac arrest

Poor knowledge of self-injectable
adrenaline

Failed endotracheal intubation was not
significantly associated with hospital
mortality

Limited generalisability

Headline
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Training/video laryngoscopy to
facilitate intubation in remote
training programme
Treatment/pre-hospital
intubation

Skills/safety and quality of care
by ECPs compared with nurse
practitioners, GPs and
community paramedics

First responder, n = N/A

Trauma patients requiring
pre-hospital airway assessment
and management, n = 230

Patient case notes, n = 480

Paramedics with basic life
support certification, n = 19

Pre-hospital laryngoscopists,
n = 65

Patients with heart failure,
n = 94

Berg et al. 2009,
observation study, USA

Cobas et al. 2009,237
observational study, USA

Coleman et al. 2009,49
observational study, UK

Dixon et al. 2009,50
observational study, Ireland

Woollard et al. 2009,162
observational study, UK

Dobson et al. 2009,134
retrospective study, Canada

Diagnosis/heart failure and
furosemide administration

Treatment/use of bougies and
malleable stylet in simulated
pre-hospital intubations

Training/use of bag valve mask,
laryngeal mask airway and
laryngeal tube airway

Intervention/process or topic

316

Population, patient number

Author(s), year, study
design, country

Doctors confirmed 60/94 patients as
having congestive heart failure.
63.8% agreement with paramedic
administration of furosemide; 34/94
diagnosed with pneumonia (41.2%),
acute coronary syndrome (23.5%) and
COPD (20.6%)

Intubation success: 57% (37/65) with
the malleable stylet; 9–34% (6–22/65)
with bougies

Correct ventilation: 15% with the bag
valve mask, 19.2% with the laryngeal
mask, and 23.5% with the laryngeal
tube. Gastric ventilation: 9.7% with
the bag valve mask, 15.8% with the
laryngeal mask, 0.31% with the
laryngeal tube

Significantly higher scores for quality of
care, assessment and record keeping
for ECPs

31% (63/203) had failed intubation,
29% (18/63) survived to discharge,
39.6% (25/63) had unrecognised
oesophageal intubation. No difference in
mortality for those properly intubated
and those not

Remote training for intubation is feasible
and comparable with face-to-face
training

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

Low rates of agreement for diagnosis

Highest intubation success rate was
with the malleable stylet

The laryngeal tube airway was
most effective

Small differences unlikely to be
clinically significant

High rate of failed intubation

Video laryngoscopy can accelerate
introduction of life-saving technologies

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Medication/paramedics’ ability to
perform drug calculation

Treatment/pre-hospital errors of
preventable deaths of road
traffic fatalities

Paramedics, n = N/A

CCRTF reports, n = 6

N/A

Eastwood et al. 2009,194
literature review, Australia

Boyle 2009,90 retrospective
review, Australia

Cooper and Grant 2009,197
review, Australia

Skills/activity and impact of new
and emerging out-of-hospital
emergency care roles

Assessment/interpretation of
living will and its impact on
life-saving care

Mirarchi et al. 2009,
survey, USA

Jones et al. 2009,
questionnaire, UK
(related 2011)317

EMTs and paramedics, n = 150

33

Intervention/process or topic
Management/dressings

Population, patient number

Chief executives and medical
directors of 13 UK ambulance
service trusts and two voluntary
ambulance service

30

Author(s), year, study
design, country

ECP and paramedic practitioner have an
impact on patient care: average
reduction in conveyance rate of 25%,
improved interprofessional working,
immediacy of treatment and referral and
high patient satisfaction

The number of preventable deaths
increased from 1999 onwards coinciding
with introduction of the state trauma
system and ALS for paramedics

Only three small studies identified.
Studies indicate a significant lack of
mathematical proficiency among the
paramedics sampled

90% of respondents determined the
patient’s code status to be do not
resuscitate and 92% defined their
understanding of do not resuscitate
as comfort care/end-of-life care. In
clinical situations, do not resuscitate
classification resulted in a lack or delay
in life-saving intervention

Dressings: great variation

27% of services had wound
management policy in place. Methods
used for haemostasis: pressure and
elevation. Cleansing: sterile saline or
water. 100% ambulance service used
analgesics [Entonox®, (BOC) morphine,
paracetamol or ibuprofen]

Results

continued

New roles increase non-conveyance
rate

Multiple factors led to failure:
inadequate facilities/personnel,
non-adherence to guidelines/standards/
management plans, misinterpretation,
lack of clinical examination or
diagnostic procedure

Further studies are needed

Incorporating a code status into
the living will produced statistically
significant increases in the provision
of life-saving care

No national standard in place for
wound management

Headline
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Skills/length of time on duty and
intubation success

Intubations, n = 913

Pre-hospital care providers,
N = 523: unaided n = 277,
aided n = 246

Patients requiring airway
management, N = 775:
pre-etomidate use, n = 255;
post-etomidate use, n = 520

Advance life support
calls, n = 20,330

Paramedical staff attempting
insertion of a laryngeal mask
airway n = 179, patients n = 164

Howerton and Watson
2010,248 retrospective
review, USA

Bernius et al, 2008,187
prospective experimental
study, USA

Lobel et al. 2008,318
observational study, USA

Warner et al 2008,254
retrospective review, USA

Hein et al. 2008,246
prospective audit, Australia

Treatment/audit of laryngeal
mask airway use

Treatment/needle thoracostomy

Treatment/etomidate-facilitated
intubation

Medication/calculate medication
doses/endotracheal tube size

Training/Cincinnati Pre-hospital
Strike Scale for accurate stroke
identification

Intervention/process or topic

Patients with suspected
stroke/TIA, n = 154

Population, patient number

Frendl et al. 2009,71
retrospective review of
records, USA

Author(s), year, study
design, country

74% insertions were successful, 45% of
first attempts were successful, 20% of
second attempts were successful and 9%
needed three or more attempts

39 patients (0.2%) had at least one
nasopharyngeal tube placed for
suspected tension pneumothorax.
22 patients (56.4%) were in circulatory
arrest with 12 suffering traumatic arrest
and 10 non-traumatic pulseless electrical
activity arrest; the remaining 17 were
non-arrest cases, 16 with traumatic injury
and one with a spontaneous tension
pneumothorax. Blunt trauma
predominated (48.7%) in both arrest and
non-arrest groups

Mixed findings for the effectiveness
of etomidate

33% incorrect in the unaided vs. 6.6%
in the aided group

Increasing success of intubation to the
10th hour on duty followed by a decline

Paramedic training in the Cincinnati
Pre-hospital Strike Scale, or its use, had
no impact on the accuracy of their
identification of patients with stroke/TIA
or on-scene time

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

Reported failures were ascribed to
patient anatomy (n = 13), technique
(n = 9), airway soiling (n = 7), the
device (n = 6), trismus (n = 1), high GCS
score (n = 1), trauma (n = 1) or
unknown reasons (n = 5)

Identified as a safe protocol for the
correct placement of nasopharyngeal
tubes, including a medical control
system allowing for physician input for
patients not in arrest

Further evidence required

Large proportion of incorrect
calculations with the calculation aid

Observation only, further research
needed

Limited impact of training

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Training/cannulation

Skill/assessing undergraduate
paramedic student ability to
accurately identify the J point
and ST segments on ECGs

Skill/ability to inflate the cuff of
an endotracheal tube to a
safe pressure
Skills/intubation in the field or
< 10 minutes after admission
Management/impact of lung
alert cards

Paramedics, N = 100:
intervention group, n = 50;
control group, n = 50

Students, n = 32

Paramedics and technicians,
n = 17; patients, n = 103

Licensed practising paramedics,
n = 53; patients undergoing
emergency intubation, n = 2853

Critically ill patients, n = 192

COPD patients, n = 100

Iqbal et al. 2009,319
before-and-after study, UK

Williams et al. 2007,81
prospective single-blinded
observational pilot study,
Australia

Armstrong et al. 2007,89
prospective observational
study, UK

Parwani et al. 2007,251
prospective observational
study, USA

Wirtz et al, 2007,257
prospective observational
study, USA

Kerry et al. 2007,113
before-and-after study, UK

Training/cervical spine clearance

Treatment/emergency intubation

Intervention/process or topic

N/A

Population, patient number

Lecky et al. 2008,
retrospective review, UK

141

Author(s), year, study
design, country

73/100 patient’s hospital medical notes
were available: the incidence of type 2
respiratory failure decreased from 31%
to 17%; the need for non-invasive
ventilation decreased from 27% to 14%;
length of stay decreased by 1 day

9% (n = 12) of pre-hospital intubations
were misplaced; five patients survived
to discharge

66% inflated cuff to a pressure greater
than the manometer upper limit; 13%
were able to identify an overinflated cuff
by palpation

67% (69/103) patients underwent
cervical spine clearance; 87.0% (60/69)
were discharged at scene; and 33%
(34/103) could not have their cervical
spine cleared safely at scene

In most cases, they were able to
recognise ST segment elevation;
however, definition of the amount of ST
segment elevation varied greatly and
one-quarter of students did not complete
all four J point estimations

A significant reduction in cannulation
rates was achieved in the intervention
group (9.1% to 6.5%) compared with
an increase in cannulation rates in the
control group of 13.1% to 19.1%

Results indicate no differences in survival
or neurological outcome between
paramedic intubation vs. bag–valve–mask
ventilation and after hospital intubation
by emergency physicians

Results

continued

Some evidence for the benefits of alert
cards in patients with COPD

Misplaced ET tubes affect survival

Paramedics are poor at inflating
endotracheal tube cuffs to a safe
pressure and estimating safe pressures

Cervical spine clearance by trained
paramedics on scene may have positive
impact on patient care

Study identified significant variation in
students’ interpretation of J point
and ST segment in ECG analyses

The intervention can lead to
improvements in appropriate
cannulation

The efficacy of emergency intubation
as currently practised has not been
rigorously studied

Headline
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Medication/errors

Paramedics, n = 32

N/A

Vilke et al. 2007,321 survey,
USA

Acker et al. 2007,222
consensus, USA
Management/stroke guidelines

Treatment/adherence to fluid
therapy guidelines

Intervention/process or topic

Trauma patients with truncal
injury and hypotension
< 90 mmHg, n = 194

Population, patient number

Yaghoubian et al. 2007,320
retrospective review, USA

Author(s), year, study
design, country

Appropriate processes are needed for
dispatch for rapid access to EMS. EMS
responders should receive training,
protocols and tools that meet ASA/AHA
guidelines. Collaboration in the
development of EMS training,
assessment, treatment and transport
protocols. Patients should be transported
to the nearest stroke centre

Training and updates for dispatch
personnel

The shift hour may affect AEs

Fluid therapy guidelines may not be
adhered to

25% (49/194) received < 100 cc of i.v.
fluids. Patients receiving > 100 cc had a
significantly lower mortality rate than
those receiving < 100 cc (21% and 35%
respectively; p = 0.04); after adjusting for
trauma severity, there were no significant
differences in survival related to
pre-hospital fluid administration
Response rate 83%: 21% of errors
occurred during paediatric response calls,
with 42% being dose related. Most
errors occurred between hours 2 and 7
or 11 and 12 of the shift. 9.1% of
paramedics reported making one error in
the previous 12 months: 63% were dose
related, 33% were protocol errors, 21%
were use of the wrong administration
route and 4% were use of the wrong
medication. Reasons given were failure
to check, unfamiliar medication,
calculation error, over/under dose

Headline

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

SCOPING SYSTEMATIC LITERATURE REVIEW

Assessment/GCS score as sole
criterion for transport to
trauma centre

Trauma patients, n = 261

Patients with isolated extremity
injuries, n = 953

Patients with acute
decompensated heart failure:
treated with conventional
therapy, n = 63; treated with
continuous positive airway
pressure, n = 65

Isaak 2006,58 retrospective
cohort study, USA

Michael et al. 2006,47
retrospective cohort study,
USA

Derr et al. 2006,225
retrospective review, USA
Treatment/continuous positive
airway pressure

Management/socioeconomic
factors and analgesia in
pre-hospital care

Treatment/pre-hospital
intubation

Patients with primary cardiac
arrest, n = 557

Garza et al. 2006,299
retrospective cohort study,
USA

Treatment/endotracheal
intubation errors and their
associations with patient and
EMS system characteristics

Intervention/process or topic

Study of rescuers from 42
advanced life support EMS
services reporting information on
patient encounters

Population, patient number

Wang et al. 2006,
prospective observational
study, USA

256

Author(s), year, study
design, country

Continuous positive airway pressure
improved oxygen saturation (15.2%
vs. 11.9%), decreased respiratory rate
(4.7 breaths/minute vs. 1.8 breaths/minute)
and decreased mortality rate (13.8%
vs. 17.5%)

29% (279/953) received morphine.
Statistically significant effects for males,
with benefits in terms of pain severity
and time in pre-hospital care. No
differences for age, income or ethnicity

40% (104/261) of trauma patients met
the need for trauma centre care. Using
GCS score of ≤ 14, the sensitivity and
specificity for trauma centre transport
were 66% and 59%, respectively

Overall survival to discharge was 19%:
15% (68/454) of intubated patients
survived to discharge and 37% (38/103)
of non-intubated patients survived
to discharge

Errors were most pronounced for
patients < 6 years, non-arrest patients
and trauma patients and were less likely
for patients receiving neuromuscular
blocking agents; error rates were lower
for EMS services performing more
intubations annually but higher for
services with more patient contacts

Results

continued

Continuous positive airway pressure
shows improved outcome for acute
decompensated heart failure patients
in the pre-hospital setting

Females are less likely to receive
pre-hospital analgesia for an isolated
extremity injury

GCS score of ≤ 14 in isolation lacks
accuracy

Pre-hospital intubation of cardiac arrest
patients was associated with higher
mortality

Endotracheal intubation success with
experience

Headline
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Patients with severe traumatic
brain injury; more than or equal
to three on abbreviated injury
scale, n = 4098

Patients transferred to a
catheterisation lab for PCI,
n = 207; via protocol, n = 103;
usual care, n = 104

Patients with transcutaneous
external cardiac pacing, n = 46;
with cardiac arrest, n = 20; with
bradycardia, n = 26

Wang et al. 2006,256
retrospective review, USA

Svilaas et al. 2005,138 cohort
study, the Netherlands

Febra and Lufinha 2005,298
retrospective cohort study,
Portugal

Treatment/transcutaneous
external cardiac pacing

Management/Groningen
STEMI protocol

Treatment/endotracheal
intubation either in pre-hospital
care or ED

Treatment/adequacy of fluid
resuscitation following the
Parkland formula

Treatment/RSI

Trauma patients, n = 1117

Burns patients transported by
helicopter emergency medical
service, n = 100

review,

Intervention/process or topic

Population, patient number

Shewakramani et al. 2006,322
retrospective review, USA

Fakhry et al. 2006,
USA

242

Author(s), year, study
design, country

Transcutaneous external cardiac pacing
resulted in 54% (25/46) haemodynamic
stability; 15% (7/46) death; 30% (14/46)
sustained shock; overall success rate
(defined as hospital admission) was 65%

Process mapping and development of
the protocol led to a reduction in the
distance travelled for the protocol group
(43 km compared with 58 km). Faster
time from symptom onset to balloon
time in the protocol group (203 minutes
compared with 251 minutes)

Death rate higher for pre-hospital
intubation and worse neurological and
functional outcomes

52% (52/100) of patients received
inadequate fluid resuscitation
(< 50% or > 200%)

175/1117 trauma patients had
attempted RSI; 169 patients had
successful on-scene RSI with 70% of
patients intubated at the first attempt,
89% at the second and 96% by the
third. Complications included right
mainstem intubation: 2.9%, and
endotracheal tube being dislodged en
route: 1.2%

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

Transcutaneous external cardiac pacing
was associated with better survival
rates

Faster time from symptom onset to
balloon time and less travel

Pre-hospital intubation was associated
with higher mortality and worse
outcome

Patients received fluid volumes outside
of those indicated by the Parkland
formula

Attempted RSI was associated with
increased on-scene time

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Assessment/determining whether
or not EMS personnel can use
selective diversion and accurately
predict which patients will
require a critical care bed and
which patients are unlikely to
require admission to hospital
Skills/triage by paramedics and
technicians to a resuscitation
area

Transported patients, n = 411

Trauma patients, n = 21,417

Patients requiring thrombolysis,
n = 151

Price et al. 2005,85 prospective
study, USA

Sukumaran et al. 2005,232
prospective observational
study, UK

Firanescu et al. 2005,14
observational study,
the Netherlands
Treatment/the outcome of
pre-hospital thrombolysis
including time delay, percentage
reperfusion, reocclusion, stroke,
death, need for PCI and the
number of protocol violations

Skills/pre-hospital intubation

Intervention/process or topic

Patients with non-tracheal
intubation arriving in the
ED, n = 1643

Population, patient number

Bair et al. 2005, prospective
observational study, USA
(related Smith and Bair,
2003323)

265

Author(s), year, study
design, country

Ambulance paramedic diagnosis was
made in 8 ± 6 minutes, with thrombolysis
in 13 ± 7 minutes. In 2% of patients the
thrombolytic agent was erroneously
administered without complication; the
median time from onset of symptoms to
treatment was 112 ± 77 minutes; 5% of
patients died in the first 30 days and
2% suffered intracerebral haemorrhage.
Reperfusion was documented in 76%
of patients, 18% reoccluded in the
following 24 hours; 37% of patients
required rescue/facilitated PCI; and after
3 months, 9% of patients had severely
impaired left ventricular function

Paramedics attended more severely
injured patients, had longer pre-hospital
times and patients treated by paramedics
were taken more often to intensive care
unit, operating theatre or mortuary

EMS provider predicted that 59.9% will
be discharged, but the actual number
was 61.6%. 23.3% will be admitted to a
floor bed and 16.8% to a critical care
bed, but the actual numbers were
24.1% and 9.95%, respectively

2% (35/1643) patients had
unrecognised, non-tracheal intubations;
49% (17/35) were potentially
recognisable based on paramedic
documentation of clinical findings. More
frequent use of end-tidal carbon dioxide
level or using multiple confirmation
techniques may help to identify
non-tracheal intubation

Results

continued

High level of rescue/facilitated PCI

Paramedics manage more severely
injured patients

EMS providers appear to be capable of
using selective diversion categories

Recommendation for the use of
end-tidal carbon dioxide monitoring

Headline
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Treatment/intubation with
sedation and without drugs
and RSI
Treatment/thoracostomy

Management/preventable deaths

Treatment/adrenaline for
treatment of anaphylaxis

Patients with severe head injury
GCS score of < 9, n = 455

Trauma patients, n = 81

Fatal road traffic collision victims,
n = 243

Patients treated by EMTs, n = 66:
cases (treated with adrenaline),
n = 22; controls, n = 44

Cameron et al. 2005,324
retrospective review, Australia

Davis et al. 2005,240
retrospective review, USA

McDermott et al. 2005,136
retrospective audit, Australia

Rea et al. 2004,190
case–control study, USA

Management/unnecessary
pre-hospital spinal
immobilisation

Patients with pre-hospital spinal
immobilisation, n = 224

Winslow et al. 2005,28
observational study, USA

Treatment/CPAP

Intervention/process or topic

Adults with shortness of breath,
n = 467

Population, patient number

Bultman et al. 2005,
observational study, USA

292

Author(s), year, study
design, country
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Cases were more likely to report a
history of anaphylaxis, upper airway
symptoms and shortness of breath.
Agreement of use/not use of adrenaline
between EMT and physician: 86%
(57/66) of events

591 inadequacies were identified; 77%
(187/243) were pre-hospital errors/
inadequacies of which 67% (135/243)
[sic] contributed to death

136 procedures (89 needle thoracostomy
and 47 tube thoracostomy). Incidence of
complications was low. Aeromedical
crew selected patients appropriately
to undergo needle thoracostomy or
tube thoracostomy

Patients intubated without drugs or with
sedation were at an increased risk of
mortality compared with patients
receiving RSI

Immobilisation was correctly applied in
90% of cases: 68% (202/224) were
justified by National Emergency
X-Radiography Utilization Study criteria;
32% (72/224) were unnecessarily
immobilised

47% (218/467) used CPAP and 53%
(249/467) did not. Conventional
treatment and CPAP offer similarly
effective treatment by both medic and
patient assessment

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

EMTs can discriminate whether or not
to use adrenaline

Lessons learnt can reduce errors

Life-saving procedure with few
complications

RSI intubation reduced mortality risk

Spinal immobilisation may be overused
and exclusion criteria not exploited

Some evidence for the use of CPAP

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Skills/intubation

Training/6-hour didactic and
mannequin training for RSI
Training/introduction of a
treatment protocol and pain
scale. Educational intervention

Medical patients, n = 160;
trauma patients, n = 48

Children evaluated at a crash
scene, n = 141; staff from
20 fire stations

Patients undergoing emergency
intubation, n = 2853

Trauma patients with GCS score
of 3 to 8 for whom resuscitation
was indicated, n = 321

Patients, N = 5562:
pre-intervention, n = 2741;
post-intervention, n = 2821

Jones et al. 2004,247
prospective observational
study, USA

Newgard et al. 2004,45
prospective observational
study, USA

Barton et al. 2004,262
retrospective observational
study, USA

Domeier et al. 2004,263
before-and-after study, USA

Vilke et al. 2004,43
before-and-after study, USA

Treatment/RSI

Diagnosis/validation of clinical
decision rule to identify severely
injured children

Management/enhanced
advanced-trauma life support to
evaluate pre-hospital trauma
management

Intervention/process or topic

First-year doctors who attended
a 2-day advanced trauma life
support course in the previous
year, n = 72: pre-intervention,
n = 36, intervention, n = 36

Population, patient number

Barsuk et al. 2005,234
prospective non-randomised
study, Israel

Author(s), year, study
design, country

Patients were 18 times more likely to
have a pain assessment performed in the
field after the educational intervention
(RR 18.11, 95% CI 10.61 to 30.93)

85.1% survival for study RSI patients

68% (1944/2853) of intubations
were performed using RSI and 32%
(909/2853) used other methods.
Success rate: RSI 93% (1807/1944);
other methods 85% (777/909)

Sensitivity 100% (95% CI 40% to
100%), specificity 73% (95% CI 65% to
80%) for severe injury; sensitivity 67%
(95% CI 22% to 96%), specificity 73%
(95% CI 64% to 80%) for specialised
trauma care

208 out-of-hospital intubations by
paramedics were assessed: 12 (5.8%)
endotracheal tubes were incorrectly
placed outside the trachea. This
comprised 10/160 medical patients
(6.3%) and 2/48 trauma patients (4.2%);
of the 12 misplaced endotracheal tubes,
a verification device was used in
25% of cases

56% (20/36) no cricoid pressure
assessment; 52% (11/21) successful first
attempt; 48% (10/21) poor chest drain
management; 73% (11/15) no airway/
breathing assessments as per head
injury protocol

Results

continued

Increased analgesia administration and
pain management awareness

EMS protocols for paramedic RSI
improve intubation and survival

Air medical crews are more confident
using RSI than other methods.
RSI success rate is high

Identified severely injured children; may
prove more reliable than previous rules

High rates of misplaced ET tubes

Incidence of common mistakes was
lower in the intervention group.
Simulation-based training advocated

Headline
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Treatment/laryngoscopic
grading system

Diagnosis/paramedic rhythm
misidentification

Patients with oral intubation,
n = 2853

Patients aged ≥ 14 years treated
with adenosine for paroxysmal
supraventricular tachycardia,
n = 224

Respiratory or haemodynamic
problems and a GCS score of
< 8, n = 71

Barton et al. 2004,60
retrospective review, USA

Goebel et al. 2004,17
retrospective review, USA

McGlinch and Weller 2004,226
retrospective review, USA

Treatment/rapid sequence
intubation

Diagnosis/point-of-care
testing – Rapid Bedside Cardiac
Markers and 12-lead ECG
pre-hospital

Patients with suspected acute
myocardial infarction, n = 247

Dadkhah et al. 1999,139
observational study, USA

Treatment/endotracheal
intubation

Intervention/process or topic

Patients requiring emergency
intubation, n = 386

Population, patient number

Kryder et al. 2004,
retrospective observational
study, USA

261

Author(s), year, study
design, country

38% (27/71) of patients died of these,
8% (6/71) suffered cardiac arrest
immediately following RSI. Of the
58 patients meeting the criteria for RSI
but who subsequently were not
intubated, 28% (15/58) [sic] died

Misidentification rates of 9–31%

2853 patients had a total of 3827 oral
intubation attempts; 83% (3171/3827)
had laryngoscopy grades recorded.
Laryngoscopic grade significantly
correlated with overall success and
number of intubation attempts

11.3% (28/247) of patients with acute
myocardial infarction were identified
pre-hospital; 3.6% (9/247) were missed,
but all had initial non-diagnostic
ECGs/Rapid Bedside Cardiac Markers but
subsequent positive Rapid Bedside
Cardiac Markers

Intubation was attempted in 11%
(42/386) of patients and was successful
in 24% (10/42, 95% CI 11% to 37%).
Factors associated with failure to attempt
intubation were GCS score of ≥ 9
(OR 18.2, CI 6.5 to 29.9), failure to
obtain intravenous access (OR 1.8,
95% CI 0.9 to 2.7) performing
bag–valve–mask or positive-pressure
ventilation (OR 50.4, 95% CI 12.8
to 88.0)

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

RSI did not appear to improve patient
outcomes

Inappropriate administration of
adenosine in 20% of cases

Recording laryngoscopic grade can aid
recognition of difficult airways

Paramedics can identify patients with
acute myocardial infarction using
point-of-care testing

More training might be beneficial to
improve out-of-hospital personnel
intubation skills

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Intervention/process or topic
Treatment/intracranial insertion
of a nasopharyngeal airway in a
patient with craniofacial trauma

Diagnosis/feasibility and safety of
pre-hospital thrombolysis

Assessment

Medication/comparison of
lorazepam and diazepam

Training/1-day sonography
training course: 4 hours on
physics, FAST and image quality,
2 hours’ practical training

Patient, n = 1

Analysis of data concerning
diagnoses made by physicians
and paramedics, paramedics’
hypothetical decisions to treat
and event timings

Adult male trauma patient, n = 1

Patients aged ≥ 18 years, with a
pre-hospital diagnosis of status
epilepticus, N = 205: lorazepam,
n = 66; diazepam, n = 68;
placebo, n =71

Paramedics and nurses, n = 6

Martin et al. 2004, case
report, USA

Keeling et al. 2003,41
prospective study, UK

Bledsoe 2003,25 case
report, USA

Alldredge et al. 2001,296
RCT, USA

Bahner 2002,233 prospective
observational study, USA

23

Population, patient number

Author(s), year, study
design, country

Scoring of image quality immediately
after training was 31.3/40 (n = 72
images), and 5 months after training the
average had improved to 29.5/40.
Personnel more confident after training

Convulsions ceased in the ED for 59%
of patients receiving lorazepam, 43%
receiving diazepam and 21.1% receiving
the placebo. OR indicated that
termination of convulsion is more likely
in patients receiving lorazepam than
diazepam or placebo

Incomplete physical examination led to
overlooked open sucking wound

Paramedic diagnosis sensitivity was 71%
and specificity was 97% for 660 cases;
the median call to potential needle time
was 28 minutes and for STEMI the
median time saved was 48 minutes.
The < 60-minute call to needle time
goal was met in 95% of cases and
22% of patients would have received
thrombolysis within 60 minutes of
symptom onset

While intracranial insertion of a
nasopharyngeal airway is rare, it is
catastrophic. Oropharyngeal airways may
be used but definitive securing with an
endotracheal tube or, if necessary, a
surgical airway is preferred

Results

continued

Training improves confidence and
skill retention

Benzodiazepines are safe and effective
when administered pre-hospital by
paramedics in the management of
status epilepticus. Results confirmed in a
meta-analysis by Millikan et al., 2009325

Thorough physical examination is
essential if initial diagnosis does not
match symptoms

Benefits demonstrated in this
hypothetical study

Intracranial insertion of a nasopharyngeal
airway is catastrophic

Headline
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Intervention/process or topic
Treatment/unnecessary
interventions

Diagnosis/Mainz Emergency
Evaluation System and Revised
Trauma Score

Management/visual analogue
scale to measure pain

Assessment/determining the
most effective cut-off of
TRISS-derived probability
of survival
Assessment/predictive model
for triage
Training/infection control

Ambulance technicians, n = 56;
patients requiring transfer to
further care, n = 5516

Trauma patients ≥ 16 years,
n = 286

Patients requiring ambulance
transport, n = 262

Trauma deaths, n = 222

N/A

Paramedics, n = 1258

Birk et al. 2002, prospective
observational study, Denmark

Grmec et al. 2002,55
prospective observational
study, Slovenia

Lord and Parsell 2002,57
prospective observational
study, Australia

Kelly et al. 2002,83
retrospective sample
analysis, Australia

Cameron et al. 2002,327
retrospective data review,
Australia

Shaban et al. 2002,186
survey, Australia

326

Population, patient number

Author(s), year, study
design, country
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55% response rate. Knowledge of
infection control (waste disposal, staff
health, exposure and decontamination)
was poor

Physiology data are good predictors of
likelihood of death and severe injury
requiring intensive care

New cut-off level of TRISS-PS for trauma
systems could identify 90% of avoidable
deaths with 80% specificity

Mean reduction in pain score (20 mm
is benchmark for clinically significant
reduction) between initial assessment
and hospital arrival: 18.2 ± 23.9 mm;
33% (86/262) received no analgesia with
the difference in pain score in the
non-analgesia group; 3.1 mm (95% CI
–2.3 mm to 8.5 mm). Staff attitudes may
affect pain management and use of
pain scales

Outcome prediction was 79.6% with
Mainz Emergency Evaluation System and
75.8% with Revised Trauma Score; no
statistically significant difference
between systems

Oxygen was administered to 47.7%
(2630/5516) of patients, though 71%
(1872/2630) had no indicators for
administration. ECG was performed on
22.4% of patients (1237/5516), of
whom 47.2% (584/1237) showed no
symptoms or signs of compromised
circulation

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

Need for education about infection
control in pre-hospital care

Further research required

Further research required

Oligoanalgesia is an issue

Mainz Emergency Evaluation System
can be used to predict outcome for
trauma patients, both in isolation and
in combination with other diseases

Indications for interventions were
broad

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Diagnosis/telepresence

Diagnosis/wrong diagnosis on
the basis of the dispatch call

Medication/intramuscular
droperidol (Xomolix®,
ProStrakan) (2.5 mg to 5 mg) for
the management of combative
patients

Patient with chest pain, n = 1

EMT, n = 1

Combative patients, n = 53

Patients requiring airway
management, n = 108

Tindall 2002,56 case study,
USA

Matera 2002,22 case report,
USA

Hick et al. 2001,328
prospective observational
study, USA

Katz and Falk 2001,270
prospective observational
study, USA

Skills/recognition of misplaced
endotracheal tube by paramedics

Treatment/oesophageal tracheal
combitube (Combitube™,
Kendall-Sheridan Corporation,
Argyle, NY, USA) used by an
emergency medical/defibrillation
technician in cardiorespiratory
arrest patients

Patients, n = 133

Davis et al. 2002,
review, USA

Lefrancois and Dufour 2002,19
review, Canada

Intervention/process or topic
Treatment/RSI

Population, patient number

N/A

239

Author(s), year, study
design, country

25% (27/108) had misplaced
endotracheal tubes: 33% (9/27) had
tubes in the hypopharynx; of these 33%
(3/9) died; 67% (18/27) had tubes in the
oesophagus; of these, 56% (10/18) died

Significant differences in agitation score
pre- and post-administration; one patient
required supplemental oxygen, but no
other AEs reported; droperidol was
ineffective in one patient

The EMT had problems making a
diagnosis because of information given
in the dispatch call, as evidence at the
event supported differential diagnoses

The medical director assessed the patient
via video and vital signs data were
transmitted from the scene. The medical
director directed tests and order
medications and monitored response.
A diagnosis was made and the patient
was transported directly for primary PCI

In 95.4% of patients, the oesophageal
tracheal combitube was placed
successfully; ventilation was successful in
91.4% of patients. No oesophageal
lesions or significant injury to airway
structures were seen during autopsy

Recommendations: close medical
direction; training and continuing
education; patient monitoring, drug
storage and delivery, and confirmation
and continuous monitoring of tube
placement; use of a standardised protocol;
availability of back-up airway devices

Results

The incidence of misplaced
endotracheal tubes is high

continued

Intramuscular droperidol is safe and
effective for use in sedating
combative patients

It is important to consider differential
diagnoses based on patient symptoms

Diagnosis in the field led to faster
treatment

Immediate complications were not
necessarily related to the device

Highlighted key points regarding RSI in
the US system

Headline
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Treatment/blind nasal tracheal
intubation in-hospital (n = 15)
or pre-hospital (n = 21)
Skills/comparing anaesthetists
vs. emergency physicians during
pre-hospital RSI

Treatment/pre-hospital
thrombolysis

Treatment/bag–valve–mask only
vs. bag–valve–mask ventilation
plus endotracheal intubation

N = 36: flight nurses, n = 34,
paramedics, n = 2

Patients with GCS score of < 12,
head injury, agitated, chest injury
with inadequate ventilation,
multisystem trauma, N = 359;
anaesthetists, n = 10; emergency
doctors, n = 9

Patients requiring airway
management, n = 893

N/A

Acute myocardial infarction
patients from six randomised
trials, n = 6434

Patients aged < 12 years
requiring airway
management, n = 830

Brown and Thomas 2001,268
retrospective review, USA

Mackay et al. 2001,189
retrospective case note
review, UK

Wang et al. 2001,269
retrospective review, USA

Liberman et al. 2000,295
meta-analysis, Canada

Morrison et al. 2000,264
meta-analysis, Canada

Gausche et al. 2000,329
quasi-randomised trial, USA

Treatment/advanced life support

Skills/patient condition and
paramedic performance of
endotracheal intubation

Training/2-day training course
for ambulance staff, community
doctors and dispatch nurses

Intervention/process or topic

Patients receiving pre-hospital
thrombolysis, n = 33

Population, patient number

Gilbert 2001, observational
study, Norway

276

Author(s), year, study
design, country

No significant difference in survival for
bag–valve–mask (30%; 123/404) vs. ETI
(26%; 110/416), nor in rate of achieving
good neurological outcome for
bag–valve–mask (23%; 92/404) vs. ETI
(20%; 85/416)

Significant decrease in all-cause mortality
among patients with pre-hospital
thrombolysis compared with hospital
thrombolysis (OR 0.83, 95% CI 0.70
to 0.98)

174 articles on pre-hospital advanced
and basic life support reviewed; the
weighted OR for dying was 2.59 for
patients receiving advanced life support
compared with basic life support

86% (771/893) of endotracheal
intubations were successful. Significant
difference (p < 0.001) in ETI success rate
between cardiac arrests 93% (551/591)
and non-cardiac arrests 73% (220/302)

Emergency doctors were more likely to
classify a patient as a difficult intubation
and more likely to intubate patients
with GCS score of > 12 and had four
failed intubations. Anaesthetists had two
failed intubations

48% (10/21) failure rate in pre-hospital
compared with 7% (1/15) in-hospital

Good compliance with the protocol.
80% of patients receiving thrombolysis
had acute myocardial infarction
confirmed. Time was saved

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

No benefit for the addition of
endotracheal intubation to
bag–valve–mask

Pre-hospital thrombolysis saves lives

Literature failed to demonstrate a
benefit for on-site advanced life
support for trauma patients

ETI more successful in patients with
cardiac arrests

ED doctors more likely than
anaesthetists to intubate patients with
GCS score of > 12

May indicate less on-scene practice of
blind nasal tracheal intubation

Training increases compliance with
the protocol

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Assessment/HECTOR
Emergency Scales
Treatment/emergency
tracheal intubation

Medication/calculation – 10-item
medication calculation
examination

Pre-hospital patients, N = 171;
trauma patients, n = 73,
non-trauma, n = 98

Children with severe head
trauma [mean age 7.5 years
(SD 4.3 years); 14% aged
< 2 years], n = 188

Paramedics, n = 109

Paramedics undertaking
cannulation, n = 183

Askitopoulou et al. 2000,
observational study, Austria

Meyer et al. 2000,249
prospective observational
study, France

Hubble et al. 2000,188
observational study, USA

Snooks et al. 2000,130
observational study, UK

Skills/appropriateness of
cannulation

Intervention/process or topic

38

Population, patient number

Author(s), year, study
design, country

81% (149/183) of cannulations were
clinically appropriate; paramedics who
cannulated more frequently were
significantly more likely to cannulate
appropriately (p = 0.05). Kappa of 0.43
for raters

Overall performance on the drug
calculation examination was poor.
The mean score was 51.4% (SD 27.4).
Intravenous flow rate problems and
medication bolus problems were
calculated correctly in 68.8% of the
cases, followed by non-weight-based
medication infusions (33.9%),
weight-based medication infusions
(32.5%) and percentage-based
medication infusions (4.5%)

78% intubated at scene, 10% at local
hospital and 12% in trauma centre.
Trainees more frequently reported
multiple intubation attempts and
difficulties. Pre-hospital incidents
occurred in 25% of patients: 19%
cough, 2% gastric content inhalation,
3% spasm, 8% vomiting, 12%
haemodynamic variations. Hypoxaemia
occurred in 14 intubated children (7.5%)
and in five non-intubated children
(2.6%). Operator experience influenced
the number of attempts and type of
drug used; immediate incidents were
noted in 25% of patients. Drug regimen
but not level of consciousness influenced
the incidence of immediate incidents

Detected vital signs changes more rapidly
than the Revised Trauma Score

Results

continued

There remains a high level of
inappropriate cannulation and the low
level of agreement between raters may
suggest the level is higher

Poor medication calculation skills

Physician training and adequate
medication were the main factors
influencing successful intubation

Improved patient evaluation

Headline
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Training/administration of
succinylcholine to facilitate
endotracheal intubation

RSI: in pre-hospital setting vs. in
trauma suite

Treatment/intracranial insertion
of a nasopharyngeal airway in a
patient with craniofacial trauma
Training/evaluation of EMS
educational programmes

Adults and children, n = 150

Adult trauma patients requiring
complex airway management,
n = 314

Trauma patient, n = 1

N = 141: administrators, n = 53;
associate of applied science
paramedics, n = 25; certified
paramedics, n = 63

Sloane et al. 2000,252
retrospective review, USA

44
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Schade et al. 2000,291
case report, USA

Brown and Fowler 1999,285
questionnaire, USA

Both paramedic groups rated preparation
time for patient care duties as good or
excellent, except during 12-lead ECG
interpretation. Certified paramedics gave
significantly lower ratings for preparation
time for non-patient care duties, which
need additional emphasis in education
programmes. EMS educational
programmes in North Carolina
adequately prepare students to work
as paramedics

An oropharyngeal airway is preferred,
but if paramedics are trained in only
nasopharyngeal airways then it should be
removed as soon as possible

No differences in effectiveness (97.9%
pre-hospital, 98.5% in hospital) and no
AEs were reported

13% complication rate (19 patients,
95% CI 8% to 18%). 5% serious cardiac
complication rate (seven patients, 95% CI
1% to 8%). No cases of unrecognised
oesophageal intubation

Hypotension was recorded in 18%
(791/4437) of patients. < 50% required
surgery, primarily for haemorrhage.
The mortality rate for patients with
pre-hospital hypotension was 12%

Pace and Fuller 2000,250
retrospective review, USA

Results

Intervention/process or topic
Diagnosis/hypotension ≤ 90 as
an indicator for ED trauma
team activation

Population, patient number

Patients with a pre-hospital
blood pressure recorded,
n = 4437

54

Franklin et al. 2000,
retrospective review, USA

Author(s), year, study
design, country

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

There is added value to associate of
applied science paramedic education
when compared with the traditional
certificate education programme

Airway management in patients with
craniofacial trauma is more complex

No difference in successful intubations
between the two groups, nor statistical
difference in success rates, number of
attempts, or immediate intubation
events in the procedure

Succinylcholine appeared to aid
intubation in patients not in cardiac
arrest but is not without complication
risk

Hypotension may be a useful indicator
for trauma team usage

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Treatment/comparison of
outcomes when treated by EMT
with basic life support training
and paramedic with advanced
life support training

Patients with trauma, N = 2045;
attended by paramedics,
n = 1440, or by technicians,
n = 605

Patients with chest injuries,
n = 624

Patients with cervical spine lesion
requiring airway management,
n=5

Patients requiring complex
airway management. Flight
nurses and paramedics, n = 198

Paediatric blunt trauma
patients, n = 192

Patients coded as CVA or TIA,
n = 96

Nicholl et al. 1998,48
quasi-randomised study, UK

Schmidt et al. 1998,253
prospective observational
study, Germany and USA

Bassene et al. 1998,166
observational study , Belgium

Lowe et al. 1998,266
observational study, USA

Qazi et al. 1998,78
observational study, USA

Smith et al. 1998,330
retrospective chart review,
USA

Diagnosis/accuracy of paramedic
diagnoses of CVA or TIA

Diagnosis/determining the value
of paramedic judgement in
determining the need for trauma
team activation for paediatric
blunt trauma patients

Skills/RSI protocol

Treatment/fibre optic intubation

Treatment/chest tube placement
by aeromedical service

Intervention/process or topic

Population, patient number

Author(s), year, study
design, country

49 patients had the diagnosis confirmed.
An additional 32 patients were identified
to have primary conditions other than
CVA/TIA. The positive predictive value
was 77% for paramedic identification of
acute stroke

EMT judgement alone of the need for
TTA for paediatric blunt trauma patients
is not sufficiently sensitive to be of
clinical use. The paramedic disposition
decisions from the scene were always
accurate

No significant differences in the number
of successful RSI pre and post protocol
(79% and 84.7%, respectively)

Patients were immobilised with cervical
collar. In 80% of patients (4/5),
intubation was straightforward; in one
case intubation was difficult owing to
several unsuccessful and traumatising
attempts by the first physician on
the scene

10% (63/624) patients received chest
tubes. Four chest tubes needed
repositioning in hospital because of
malfunctioning or mal-positioning. No
infections occurred during hospital stay

Significantly longer on-scene time
(12 minutes; p < 0.01) and a greater
number of avoidable deaths occurred
with paramedics (p = 0.02). Patients with
haemorrhage had a higher risk of death,
but survivors had better outcomes

Results

continued

Triage and identification CVA/TIA is
vital to care and associated with good
clinical decision-making

Further research needed

Facial trauma, combativeness, vomiting
and nasal bleeding were associated
with unsuccessful RSI

Fibre optic intubation may reduce
hypoxia risk and be useful for
difficult intubations

Pre-hospital chest tube thoracostomy
is safe

No evidence that pre-hospital events
were avoidable

Headline
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Diagnosis/chest pain or shortness
of breath

Treatment/application of
advanced-trauma life support

Patients, n = 102

Patients with severe TRISS > 15,
alive at the scene, required
intensive care and
ventilation, n = 222

Patients with severe trauma
Revised Trauma Score of
9.6 ± 2.7, requiring
thoracotomy, n = 55

N/A

Schaider et al, 1995,137
prospective cross-sectional
study, USA

Nardi et al. 1995,331
prospective review, Italy

Massarutti et al. 2006,332
prospective observational
study, Italy

Wolfberg et al. 1995,217
discussion of consensus, USA

Medication/implementation of
two consensus-based processes
to standardise and streamline
how new drugs and devices are
introduced into pre-hospital
practice

Treatment/on-scene simple
thoracotomy

Diagnosis/trauma patients

Trauma patients assessed using
detailed questionnaire, n = 186

Linn et al. 1997,20
retrospective study, Israel

Assessment/online medical
control by EMS-certified nurses

Intervention/process or topic

Patients with altered level of
consciousness, non-traumatic
chest pain or shortness of
breath. N = 2581: before,
n = 287; after, n = 2294

Population, patient number

Rottman et al. 1997,
before-and-after study, USA

24

Author(s), year, study
design, country

Processes for review and classification of
devices; for addition of medications to
the drug list. Standardised tool ensures
that addition of medication is evidence
based not led by salesmanship. Ensures
accurate, fair and consistent evaluations
of devices

On-scene thoracotomy significantly
improved oxygen saturation (p < 0.05).
Pneumothorax/haemopneumothorax
confirmed in 91.5% of cases. No major
bleeding reported

n = 82, EMT transfer to nearest hospital;
n = 98, EMT transfer to trauma centre;
n = 42, transferred to trauma centre by
helicopter emergency medical service
with anaesthetist

For organ system diagnosis, the
paramedics had an 82% accuracy
(p = 0.05) rating. For specific cardiac and
pulmonary diagnosis, paramedics had
good concordance with emergency
physicians

Blunt trauma diagnoses were missed
more often than penetrating injuries;
feasible diagnoses were missed in two
of four paralysis cases, approximately
one-third of crush injuries and
one-quarter of fractures

Significant but small differences in
on-scene time (1 minute; p < 0.03)

Results

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )

Standardised tools ensures accurate
evaluations of devices

On-scene simple thoracotomy safe
and effective

–

Overall, paramedics have excellent
diagnostic agreement with emergency
physician diagnosis by organ system.
They retained good agreement on
specific cardiac diagnoses and
pulmonary diagnosis

Blunt trauma more difficult to diagnose
than penetrating trauma

Improved on-scene time and
appropriateness of therapeutic
decisions

Headline
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Treatment/using a ‘standing
orders’ protocol system

Training/enhanced training for
ambulance clinicians in rural
areas

ALS runs, n = 2001

Patients, n = 266

Patients with thoracic trauma,
n = 246

Pre-hospital stable adult patients
with non-traumatic chest
pain, n = 439

Holliman et al. 1994,
review of run sheets, USA

Haynes and Pritting, 1993, 333
observational study, USA

York et al, 1993,185
retrospective review, USA

Aufderheide et al. 1992,12
prospective study, USA
Diagnosis/accuracy of
base-station, emergency
physician, pre-hospital
thrombolytic candidate selection

Treatment/thoracostomy
(chest tube/needle); comparison
of air medical crews vs. physician
trauma service

Intervention/process or topic

142

Population, patient number

Author(s), year, study
design, country

Diagnosis of acute myocardial infarction;
8.7% had pre-hospital diagnostic ECGs
and 2.7% were selected by emergency
physicians as candidates for thrombolytic
therapy. 70% of patients with
myocardial infarction had checklist
exclusions for thrombolytic therapy.
The median time from chest pain onset
to paramedic arrival for patients with
myocardial infarction was 60 minutes
and the estimated average time saved
had pre-hospital thrombolytic therapy
been available was 101 ± 81 minutes

No difference between groups. Air
medical crews with the correct training
can safely perform the procedure

Mean transfer time 41 minutes; transfer
appropriate in 94% of cases; ED agreed
with diagnosis in 75% of cases

The physician error rate decreased from
2.6% in the previous study; the on-scene
time interval did not increase with the
standing orders system; there was a
decrease in overall error rate in the
pre-hospital care system and a slight
decrease in the mean on-scene
time interval

Results

continued

The predictive value of the paramedic
decision to give pre-hospital
thrombolysis was 100%

Training improves thoracostomy
success rate

Low rate of agreement with diagnosis

Paramedic errors occurred at a low
frequency with the standing orders
system

Headline
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Treatment/pre-hospital
rewarming

Volunteers, n = 8

Sterba 1991,293 prospective
randomised study, USA

Inhalation rewarming and/or peripheral
rewarming did not significantly influence
rewarming rates

Overall paramedic accuracy of
assessment 77% (95% CI 73% to 82%).
Appropriateness of therapy 88%
(95% CI 85% to 92%). Complication
rate 6% (95% CI 2% to 12%)

Results

Inhalation rewarming and peripheral
rewarming are not recommended for
pre-hospital use

Low frequency of inappropriate MS
administration and complication rate
from both erroneous and inappropriate
drug administration

Headline

3L, three-level Australian triage system; 5L, five-level Australian triage system; ALS, advanced life support; AHA, American Heart Association; ASA, American Stroke Association;
CCRTF, Consultative Committee on Road Traffic Fatalities (Australia); CI, confidence interval; COPD, chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure;
CPR, cardiopulmonary resuscitation; CR, chemical restraint; CVA, cerebrovascular accident; ECP, emergency care practitioner; EMT, emergency medical technician; ETI, endotracheal tube
intubation; FAST, Focused Assessment with Sonography for Trauma; GCS, Glasgow Coma Scale; GP, general practitioner; HECTOR, Health Emergency Management and Coordination
through Telematics Operational Resources; IN, intranasal; i.v., intravenous; N/A, not applicable; OR, odds ratio; PCI, percutaneous coronary intervention; RR, relative risk; RSI, rapid sequence
induction; SD, standard deviation; STEMI, ST segment elevation myocardial infarction; TIA, transient ischaemic attack; TRISS, Trauma Injury Severity Score; TRISS-PS, TRISS-derived probability
of survival.

Medication/appropriate
administration of Minijet®
morphine sulphate (UCB Pharma)
to patients assessed for
ischaemic chest pain and/or
pulmonary oedema

Intervention/process or topic

Patients receiving morphine
sulphate in pre-hospital
setting, n = 84

Population, patient number

Bruns et al. 1992,
prospective observational
study, USA

13

Author(s), year, study
design, country

TABLE 3 Evidence table: assessment and management, including diagnosis, treatment, medication, skills and training (continued )
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their safety outside these trials when introduced into routine practice. There is also a lack of information
regarding the use of complex diagnostics. Most studies address specific conditions, whereas most
presentations are symptom based and the diagnosis may not be known until arrival in hospital.

Non-conveyance including telephone advice, treat and discharge on scene
and alternative pathways
Table 4 summarises the research that considers interventions designed to reduce the number of patients
conveyed to further care, with the aim of reducing costs of either the 999 response or ED attendance,
while also reducing patient inconvenience by ensuring they received the right care in the right place.
The search identified 39 papers that explored this topic and the evidence describes a range of interventions
for children, adults in particular groups (e.g. the elderly or fallen patients) or for specific conditions such
as hypoglycaemia, convulsions, poisoning or minor injuries; management of such situations is in some
cases directed by a protocol or guideline. The studies detailed by the systematic review often give poor
information on the training undertaken to allow ambulance clinicians to make non-conveyance or
treat-and-leave decisions, meaning that the handling of such situations may not be consistent and raising
concerns that such an intervention may not be implemented safely.
The evidence for patient safety in association with non-conveyance or treat-and-leave interventions is
mixed. Some studies have shown that patients suffering hypoglycaemic episodes can be safely treated at
home, while others report relapses and recontact with the ambulance service. A number of reasons are
proposed for this difference: failure to follow the protocol or guidelines, leave-at-home advice is
inadequate, and the type of sulphonylureas the patient is taking can affect recurrence.
In addition to specific interventions, details of the outcomes for patients who are denied or refuse
treatment are also considered and show mixed results and some safety concerns for those left at home.
The overall evidence on non-conveyance/treat-and-leave shows mixed findings, but does not contain
sufficient detail to determine the absolute risks of such interventions or the criteria for ensuring that they
are safe and effective.

Safety culture
The Department of Health publication An Organisation with a Memory4 has contributed to a growing
interest in the topic of safety culture within the NHS. Research has shown that factors such as an emphasis
on production, efficiency and cost, or professional norms for perfectionism among health-care providers,
may combine to create a culture contradictory to the requirements of patient safety.337 The establishment
of a ‘no-blame’ culture has become an important aim within the NHS in order to facilitate the reporting of
and the learning from incidents. The NPSA seven steps to patient safety include the establishment of a
safety culture as first step.338 It is recognised that major cultural transformations must accompany structural
and procedural changes in order to achieve and sustain desired improvements in quality and safety
of care.339
The notion of safety culture was first explored in safety-critical industries following major disasters, most
notably the Chernobyl nuclear accident in 1986.340 A common definition of safety culture in the nuclear
industry that is now widely adopted across industries suggests that:
The safety culture of an organisation is the product of individual and group values, attitudes,
perceptions, competencies and patterns of behaviour that determine the commitment to, and the style
and proficiency of, an organisation’s health and safety management. Organisations with a positive
safety culture are characterised by communications founded on mutual trust, by shared perceptions of
the importance of safety and by confidence in the efficacy of preventive measures.
Health and Safety Commission341
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Intervention/process or topic
Non-conveyance/clinical decision
tool for fallen patients

Non-conveyance/decision-making

Non-conveyance/failure
to transport

Treat and leave/hypoglycaemia

Non-conveyance/systematic review
of the US paramedics’ ability to
determine medical necessity of
ambulance transport

Non-conveyance/Philadelphia EMS
admission rule for guiding
admission to an ED (six elements
score of 0–14). The score consisted
of six weighted elements that
generated a total score (0–14):
age ≥ 60 years (3 points); chest
pain (3 points); shortness of breath
(3 points); dizzy, weakness, or
syncope (2 points); history of
cancer (2 points); and history
of diabetes (1 point)

N = 12: paramedic, n = 1;
technicians, n = 11

2-year-old girl

50-year-old male

Patients with hypoglycaemia
signs and symptoms, n = N/A

N/A

Patients aged > 18 years
transferred to ED, n = 1102

Halter et al. 2011,
observational study, UK

Maggiore 2011,180
case report, USA

Fitzpatrick and Duncan
2009,39 systematic review,
UK

Brown et al. 2009,29
literature review, N/A

Meisel et al. 2009,125
retrospective cohort study,
USA

27

Population, patient number

Author(s), year, study
design, country
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34% had a score of ≥ 4, of whom 77% were
admitted. 29% had a score of ≥ 5, of whom
80% were admitted

214 abstracts evaluated. 61 studies selected
for full review. Only a few studies available
that met the criteria. Results do not support
the practice of paramedics determining
whether or not patients require ambulance
transport

2–7% risk of repeat hypoglycaemic events

A man died after reporting severe abdominal
pain and waiting 30 hours with 10 calls for
EMS, who could not reach the patient’s home
owing to snow. Ambulance personnel insisted
that the patient walk the short distance to the
ambulance; as the patient was unable to walk,
the ambulance left the scene

A 2 year old with breathing difficulty died
following a decision that transfer was
unnecessary

Decision to convey: based on loss of
consciousness, pain, injuries, long lie and
medical condition. Continuing assessment of
medical history, medications, condition,
mobility, and social and environmental factors

Results

TABLE 4 Evidence table: non-conveyance including telephone advice, treat and discharge on scene and alternative pathways

Validation of this rule; further
studies needed to determine
impact and feasibility

No evidence to support reliability
of decision-making

Safety of treat and leave unknown

Non-conveyance requires extensive
assessment and patient agreement

Decisions based on prior knowledge;
most completed the tool
retrospectively after decision had
been made. Considered an aid
to documentation

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Treat and leave/assessment and
management of minor conditions
by extended-role paramedic
practitioners in comparison with
ED treatment

Treat and leave/using trained
paramedic practitioners with
extended skills

Non-conveyance/guidelines for no
injury, minor limb injury, resolved
hypoglycaemia and convulsion

Patients aged ≥ 60 years of
age with minor injury or
illness, n = 2025

Patients with stable
hypoglycaemia receiving
pre-hospital care, n = 203

Patients with breathing
difficulties aged < 65 years,
n = 186

N/A

Older patients with minor
acute conditions, N = 3018:
intervention, n = 1549;
control, n = 1469

Paramedics and technicians,
n = 354

Mason et al. 2008,21 cluster
randomised controlled
study, UK

Strote et al. 2008,210
prospective observational
study, USA

Gray and Walker 2008,79
observational study with
historical control, UK

Widiatmoko et al. 2008,334
observational study, N/A

Mason et al. 2007,62 RCT,
UK

Gray and Wardope,
2007,199 prospective
observational study, UK

Non-conveyance/dispatch of district
nurse or emergency nurse
practitioner with a paramedic to
low-priority calls

Non-conveyance/increasing the role
of ECPs within the ambulance
service

Treat and leave/comparison of
technician and paramedic
treatment of hypoglycaemia cases
where the patient was left at home

Non-conveyance/decision-making

Intervention/process or topic

Non-conveyed 999 callers,
n = 734

Population, patient number

Al-Sulaiti et al. 2009,
review of clinical records,
UK

207

Author(s), year, study
design, country

There was 60% compliance with the
guidelines with inappropriate non-conveyance
due to hypoglycaemia 3% (2/69), epilepsy 4%
(1/23), no apparent injury 20% (17/84) and
minor limb injury 48% (28/58). 48% of
patients not transferred were originally
‘category A’/’delta’ calls. Some patients
refused transfer but no data were provided

Paramedics with extended skills can provide a
clinically effective alternative to standard
ambulance transfer and treatment in an ED for
elderly patients with acute minor conditions

Reduction in conveyance rate was noted as
patients were treated on scene. Service has
the potential to be cost-effective

The ECPs showed decreased rates of
admission to hospital in both groups at initial
contact and at 28 days

54% (110/203) treated by technicians and 46%
(93/203) by paramedics. There were no
significant differences in outcome or satisfaction
for patients treated by technicians or
paramedics (p > 0.5)

10.9% had an unplanned ED attendance
within 7 days, of whom 74% re-presented
with a condition related to their index episode.
No significant differences were seen between
intervention and control groups in terms of
re-presentation

Non-conveyance of patients is a significant
consideration for ambulance service. Early
findings indicate that non-conveyance of 999
callers leads to significant utilisation of
resources with potential clinical risks

Results

continued

Poor compliance with guidelines.
Poor specificity and sensitivity for
existing guidelines

Positive correlation between
paramedic being trained with
extended skills and a reduction in
hospital admission and patients’
satisfaction

Potential benefits

A balance between patient safety
and avoiding ED attendance and
hospital admissions

Safe to leave patients at home
following a hypoglycaemic episode
when treated by technicians

Paramedics with extended training
are able to treat patients with
minor conditions

Recontact can lead to significant
utilisation of resources

Headline
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Non-conveyance/characteristics,
reason and outcomes

Non-conveyance/decision-making

Non-conveyance/factors predicting
non-transport and mortality rates in
an emergency medical service
system with a non-transport policy
Non-conveyance/attendance
following 999 call for a fall

Telephone advice/triage and advice
by nurse/paramedic using decision
support software
Treat and leave/develop and
evaluate ‘treat and refer’ protocols
for trained ambulance crews

Children aged < 16 years
assessed but not
transported, n = 345

Patients aged < 21 years old
with a specific condition,
n = 704

EMS runs, n = 1501; patients,
n = 1059

Patients aged ≥ 65 years
contacting ambulance service
following a fall, N = 534;
followed-up, n = 175

Category C patients
(not requiring an
ambulance), n = 330

Intervention group, n = 257;
control group, n = 537

Haines et al. 2006,200
prospective observational
study, USA

Schmidt et al. 2006,59
retrospective review, USA

Snooks et al. 2006,204
retrospective review, UK

Dale et al. 2004,40 RCT, UK

Snooks et al. 2004,132
RCT, UK

Porter et al. 2007,
groups, UK

Kahalé et al. 2006,82
prospective cohort study,
Canada

Intervention/process or topic
Non-conveyance/perception of
non-conveyance decisions

focus

Population, patient number

Pre-hospital clinicians,
n = 25

202

Author(s), year, study
design, country
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‘Treat and refer’ protocols did not increase the
number of patients left at home, but were
used by crews and were acceptable to patients

In 14.6% of cases, at least one member of the
review panel considered the patient to need
an ambulance in 14 minutes (35/231)

36% (194/534) were left at home; 86 patients
recontacted within 2 weeks of the fall;
2.3% fatality rate

Older patients (median age 60 years) were
more likely to be transported, whereas race,
frequency of call, mutual aid or time of day
did not significantly influence probability
of transport

Younger patients were significantly more likely
to require admission (p = 0.002). No paediatric
intensive care unit admission or deaths

15% (51/345) of non-conveyed children were
seen in an ED within 48 hours, of these 8%
(4/51) were admitted to hospital. Most
non-transported children did not require
immediate or urgent medical care. Both
parents and paramedics provided input into
the non-transport decision

The approach is to minimise risk and protect
selves by taking the patient to the hospital.
Ambulance service unsupportive in cases
of problems

Results

TABLE 4 Evidence table: non-conveyance including telephone advice, treat and discharge on scene and alternative pathways (continued )

Did increase the job cycle time,
some safety issues were identified.
Introduction is complex and the
content of protocols requires
further study

Decision support software may
be safe for managing some
category C calls

It is not safe to leave patients who
fall at home

Data suggest that EMS-initiated
non-transport is influenced only by
age and chief complaint and may
not result in insignificant mortality

Non-conveyance decision-making
was safe and efficient

Paramedic documentation for the
reasons for non-transport should
be improved

Non-conveyance is the individual’s
decision

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Transported patients with
completed data forms,
n = 825

Gratton et al. 2003,16
prospective observational
study, USA
Non-conveyance/decision-making

Treat and leave/hypoglycaemic
episode treated and patient left
at home

Patients aged > 15 years with
blood glucose levels < 4 mmol/l,
patients: repeat calls, n = 57;
total episodes, n = 220

Intervention/process or topic

Cain et al. 2003,196
prospective observational
study, Canada

Population, patient number
Non-conveyance/decision-making
and documentation

44

Patients aged 6 months to
98 years calling 911, for
whom a decision was made
not to convey them to
hospital, n = 732

Slattery and Heck 2004,
retrospective cohort
study, USA

Author(s), year, study
design, country

Emergency physicians: 30% (248/825)
transports were not necessary; paramedics:
29% (236/825) transports were not necessary.
Using blinded determination based on the
same criteria, paramedics and physicians had
agreement on medical necessity of patient
transport to ED in 76.2% of cases assessed;
11% (92/825) patients were undertriaged
by paramedics

66% (145/220) of episodes were not
transferred. Repeat episodes occurred after a
mean of 41 days (± 54 days). No significant
difference in incidence of repeat episodes
between transported and non-transported
patients

18% (131/732) had abnormal vital signs.
24% (172/732) were difficult, if not
impossible, to establish decision-making
capacity because of being a minor (n = 111),
being intoxicated (n = 45) or because of
communication barriers (n = 16). 19%
(142/732) had advanced care provided
(12-lead ECG, intravenous access, parenteral
medications) and were subsequently released.
Adequate medical history was recorded and
physical examination performed in 82%
(602/732) and 68% (495/732) of the cases,
respectively. Paramedics documented that they
had encouraged transport in 35% (258/732)
of the cases; 15% (112/732) explained the
risks of not being transported; 24% (173/732)
enlisted the help of others; 1% (8/732)
contacted medical control; 19% (140/732)
instructed patients to call 911 back if their
condition worsened or if they changed
their mind

Results

continued

Paramedics cannot reliably predict
which patients require transfer to
the ED

Hospital admission is rarely
required for hypoglycaemic
episodes and recurrences within
48 hours were uncommon. Advice
is important for follow-up care

Processes for non-conveyance
require improvement

Headline
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Non-conveyance/EMTs to reduce
ED use of non-urgent patients

Telephone advice/acceptability of
an EMD system

Non-conveyance/decision-making

Patients: intervention, n = 1016;
matched control, n = 2617

Patients contacting 911 who
did not require ED transfer,
n = 313

911 callers before EMD
system, n = 493; after EMD
system, n = 466

Chart review, n = 183

Patients with hypoglycaemia
signs and symptoms, n = 587
with 1148 hypoglycaemic
episodes

Schaefer et al. 2002,335
RCT, UK

Silvestri et al. 2002,203
prospective observational
study, USA

O’Cathain et al. 2002,219
before-and-after study, UK

Hauswald 2002,201 survey,
USA

Anderson et al. 2002,195
retrospective review,
Denmark

54
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Treat and leave/hypoglycaemic
episode treated by mobile intensive
care unit and patient left at home

Non-conveyance/decision-making

Treat and leave/hypoglycaemic
episode treated by paramedics
and patient left at home

Intervention/process or topic

Patients with hypoglycaemia
signs and symptoms, n = 36

Population, patient number

Lerner et al. 2003,
prospective observational
study, USA

208

Author(s), year, study
design, country

84% (964/1148) did not experience
hypoglycaemia recurrence in subsequent
72-hour period. Level of care and treatment
before arrival of pre-hospital care were
predictors of transfer to further care.
Poor compliance with leave at home advice
was seen in those with recurrence

Alternative transport was recommended for
97 patients and 23 needed ambulance
transport. Non-ED care was advocated for
71 patients and 32 needed ED care

The proportion of callers who were satisfied
increased from 78% (before) to 86% (after).
Two particular problems were identified: some
callers were advised to take actions that were
subsequently not needed and a small number
of callers felt that the ambulance crew did not
treat the situation as seriously as they would
have liked

Paramedic assessment was 81% sensitive
(95% CI 72% to 88%) and 34% specific
(95% CI 28% to 41%) at predicting
requirement for ED care. 32% of cases (27/85)
for which paramedics felt transfer was
unnecessary met criteria for ED treatment,
including 15 (18%) admissions and five (6%)
admissions to intensive care

Based on physician review and patient
interview, the alternate care intervention
appeared to be safe and satisfactory

91% (33/36) did not experience a recurrence
of the hypoglycaemic episode; 8% (3/36)
experienced a recurrence and, of these,
one patient was found unresponsive

Results

TABLE 4 Evidence table: non-conveyance including telephone advice, treat and discharge on scene and alternative pathways (continued )

It is safe to treat a hypoglycaemic
episode and leave the patient at
home in most instances

Paramedics cannot reliably predict
which patients require transfer to
the ED

Introducing EMD increases the
amount of first aid and general
advice given to callers and led to
an overall increase with the service

Paramedics cannot reliably predict
which patients require transfer to
the ED

An EMS-based programme may
represent one approach to limiting
non-urgent ED use

Paramedics can safely treat a
hypoglycaemic episode and leave
the patient at home

Headline

SCOPING SYSTEMATIC LITERATURE REVIEW

Telephone advice/transferring
non-urgent 911 calls to a
telephone consulting nurse

Non-conveyance/pre-hospital
evaluation of non-transported
paediatric patients by a large
emergency medical service system

Non-conveyance/decision on
conveyance by EMTs using protocol
with four levels

Callers phase 1, n = 38;
phase 2, n = 133

Patients with signs and
symptoms of convulsion,
n = 52

Paediatric patients, inclusion
group, n = 3057; control
group, n = 12,302

Patients, n = 1300

Patients who refused transfer
to ED, n = 321

Patients contacting 911 with
signs and symptoms of
poisoning, n = 258

Patients with hypoglycaemia
signs and symptoms, n = 103

Smith et al. 2001,84 RCT,
UK

Mechem et al. 2001,198
prospective observational
study, USA

Gerlacher et al. 2001,74
cross-sectional study, USA

Schmidt et al. 2000,61
retrospective review, USA

Burstein et al. 1996,212
prospective observational
study, USA

Anderson et al. 1998,336
prospective observational
study, USA

Mechem et al. 1998,211
retrospective review, USA

Non-conveyance/treatment of
hypoglycaemic episode, with
patient left at home on refusal
of transfer

Pathways/diverting 911 calls to a
poison centre

Non-conveyance/outcomes of
patients who refused medical
assistance

Treat and leave/treatment of
convulsion, patient left at home as
refused transfer

Intervention/process or topic

Population, patient number

Author(s), year, study
design, country

91% (94/103) did not experience recurrence;
9% (9/103) suffered a hypoglycaemia
recurrence and recontacted the ambulance
service

Home treatment recommended for 69%
(179/258) of patients. Two patients suffered
moderate effects, one major effects and
one died

Follow-up was successfully obtained for 199
out of 321 patients enrolled (62%), of these,
48% (95/199) sought care within 1 week for
the same complaint and, of these, 13 were
admitted. Six of these 13 had a cardiac or
respiratory complaint and one of the 13 died

From 3% to 11% of patients determined on
scene not to need an ambulance had a
critical event

Non-transport was less common in the first
2 years of life and during the hours of
midnight to 06.00. Among non-transported
patients, personnel of paramedic units had
significantly better documentation of contact
with OLMC than did personnel of
ambulance unites

94% (49/52) did not experience recurrence in
the subsequent 72-hour period. 38% (20/52)
contacted their GP; no deaths were reported

Transferring calls resulted in fewer basic life
support responses and no adverse patient
outcome, while maintaining high patient
satisfaction

Results

continued

It is safe to treat a hypoglycaemic
episode and leave the patient at
home with advice on the risk
of recurrence

Study supports poison centre
management of most calls

Focus on reducing refusal of
medical assistance for patients
with serious complaints

EMS systems need to determine
an acceptable rate of undertriage

Non-transport was less common in
children under 2 years of age and
during early morning hours

Most patients did not experience
hypoglycaemia recurrence. Advice
should be given on the risk
of recurrence

Major implications for
communities interested in efficient
use of emergency medical service
resources

Headline
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Treat and leave/hypoglycaemic
episode comparing those
transferred with further care with
those refusing transfer

Patients aged ≥ 18 years
with blood glucose levels
< 80 mg/dl, n = 374
(571 hypoglycaemic episodes)

Patients with hypoglycaemia
signs and symptoms, n = 28

Patients with severe
hypoglycaemia signs and
symptoms, n = 180

Non-conveyed patients
following ambulance
request, n = 158

Socransky et al. 1998,206
retrospective review,
Canada

Yaxley et al, 1993,205
retrospective review, UK

Sprehn et al. 1992,209
retrospective review,
Denmark

Zachariah et al. 1992,213
retrospective review, USA

59% (93/158) were followed up. Of these,
60/93 (64.5%) subsequently sought care from a
physician, 15/60 of whom (25%) were later
admitted, two to an intensive care unit and two
died. In 43 out of 93 (46%) cases, the patient
refused transport. Paramedics declined transport
or mutually agreed not to transport in 50 out of
93 cases (54%), the latter accounting for 11
of the 15 hospitalisations (73%)

69% (125/180) of patients avoided hospital
admission; 1% (2/180) experienced
secondary hypoglycaemia

25 patients avoided hospital admission. No
side effects or complications were reported

72% (412/571) refused transfer and 6% of
refusers (25/412) suffered recurrence. There was
no significant difference in recurrence rates
between transferred and non-transferred
patients

Results

Serious outcomes occurred for
some patients not transferred to
further care

Pre-hospital treatment is beneficial

It is safe to treat a hypoglycaemic
episode and leave the patient
at home

It is safe to treat a hypoglycaemic
episode and leave the patient
at home

Headline

CI, confidence interval; ECP, emergency care practitioner; EMD, emergency medical dispatch; EMT, emergency medical technician; GP, general practitioner; N/A, not applicable;
OLMC, online medical control.

Non-conveyance/outcomes
of patients

Treat and leave/treatment of
hypoglycaemic episode in mobile
intensive care unit and patient left
at home

Treat and leave/treatment of
hypoglycaemic episode and the
patient left at home

Intervention/process or topic

Population, patient number

Author(s), year, study
design, country

TABLE 4 Evidence table: non-conveyance including telephone advice, treat and discharge on scene and alternative pathways (continued )
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Safety culture has been described as ‘the way safety is done around here’.342 What people believe about
safety and the importance given to safety within an organisation will strongly influence their decisions, and
these beliefs and attitudes are shaped by individual experience and by interacting with and observing
peers.340 In the literature there is a distinction between safety culture and safety climate. Safety climate
commonly refers to more readily measurable aspects of safety culture343 and can be regarded as the
surface features of the underlying safety culture.344 Assessment of safety climate is becoming increasingly
popular and is conducted using quantitative safety climate questionnaires. A deeper understanding of
safety culture requires qualitative methods, as it is concerned with the more enduring underlying culture.340
In health care, the quantitative assessment of safety climate using questionnaires is an established
approach and recommended by bodies such as the Joint Commission.342 Such assessments can be used to:
l
l
l
l

identify areas for improvement and raise awareness about patient safety
evaluate patient safety interventions and track changes over time
conduct internal and external benchmarking
fulfil directives and regulatory requirements.337

There are a number of tools for measuring safety culture/safety climate in health care and a review about
their validity and reliability is provided in a study by Flin et al.344 A national survey on the adoption of
culture assessment tools within NHS England found that around one-third of NHS organisations are using
such tools.339 In England, the most commonly used tool is the Manchester Patient Safety Framework
(MaPSaF),338 reported to be used by 28% of organisations in the survey. MaPSaF is a method for
self-reflection about safety culture within a group setting rather than an assessment of climate based on
questionnaires. Another tool frequently used is the Safety Attitudes Questionnaire,343 which is reported to
be used by 7% of organisations in the survey. In the USA, the Hospital Survey on Patient Safety Culture
developed for the AHRQ345 is another prominent questionnaire-based instrument. For both Safety Attitudes
Questionnaire and the AHRQ surveys, there is increasing evidence available about the validity and reliability
of their dimensions.
The studies reported in the present review examine how the safety culture of the organisation affects
patient safety and the likelihood that AEs are reported and acted on (Table 5). Twenty-two studies were
identified with mixed results; some studies argued that reporting AEs is uncommon owing to not knowing
how to report these, or because of staff being concerned about the consequences, as the research
suggests that some organisations have a culture of blame. The wider aspects of safety culture and its
impact on minimising risk and reducing harm have not been well studied in ambulance services.
However, it is recognised that safety culture and human factors are relatively new research topics in
health care. It is important that organisations have a safety culture in which staff feel comfortable
reporting incidents, as some studies indicate a high level of incidents and near misses. One study found a
low likelihood of disclosing an error to a patient.228 Studies have also shown that it is unlikely that an AE
will be reported to the patient.42,347
There is a lack of research that directly measures aspects of safety culture using recognised tools and,
compared with research in secondary care, it appears that there is a lack of any tool specifically aimed at
assessing safety culture or safety climate in ambulance services. For this reason, most of the reviewed work
is either speculating on the impact of culture or extrapolating from poor incident reporting levels.

Dispatch
In February 2012, the ambulance services in England received 701,841 calls relating to 526,918 incidents
and 496,678 face-to-face responses. Central to the safe and effective delivery of health care it is important
that an appropriate and timely response is provided. In the UK, a number of policies and reports have been
issued by the governmental bodies (Taking Healthcare to the Patient;352 Changing Times: Sustaining Long
Term Performance Against Call Connect for NHS Ambulance Services;353 and A Vision for Emergency and
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Safety culture/frequency, type
and severity of AEs

Safety culture/measuring
dimensions of workplace safety
culture

Safety culture/EMS professional
opinion on issues associated
with patient safety

Patients, n = 5624

Surveys from three EMS
agencies, n = 77

EMS experts, n = 16

EMS providers managing
children, N = 51: event
reports, n = 11;
semistructured interviews,
n = 17; focus groups, n = 23

Alvarez-Ortiz 2010,191
case series study, Spain

Patterson et al. 2010,302
cross-sectional survey,
USA and Canada

Atack and Maher 2010,123
interview, Canada

Cushman et al, 2010,179
ethnography: event
reports/semistructured
interviews/focus group,
USA

Patient safety/perceptions of
factors related to AEs

Safety culture/safety attitudes
in EMS

Patient safety/categorisation of
AEs and near misses to
standardise terminology

Intervention/process or topic

EMTs from 61 organisations,
n = 1715

Experts in EMS and transport
medicine, n = 16

Population, patient number

Patterson et al. 2010,181
observational study, USA

MacDonald et al. 2011,
modified Delphi review,
Canada

Authors, year, study
design, country

TABLE 5 Evidence table: safety culture

61 AEs. Five factors were considered to impact on
safety culture: uncommon reporting, blaming others,
stress, errors of omission and limited training

Two key issues identified were clinical decision-making
(related to expanding role of EMS staff) and the focus
and relationship of EMS with health care (move from
public safety to health care)

78% response rate with a positive perception
reported for safety climate, job satisfaction,
perception of management; fewer than half of
respondents had positive perception of teamwork
climate, working conditions and stress recognition

2.3% (131/5624) experienced a pre-hospital AE,
40.5% of which were preventable. 44 AEs originated
in ambulatory care and 85 in non-ambulatory care;
AEs were mainly related to medication

Safety culture scores were higher for air medical
teams and organisations with fewer employees.
Safety culture scores were lowest for paramedics and
for pre-hospital nurses and employees with least
experience

Categories were: incident type, patient outcome,
patient characteristics, contributing factors and
hazards, event detection, organisational outcomes,
rectifying action, and interventions to reduce risk

Results

Under-reporting of AEs and lack
of training in children’s EMS

Developing and supporting
sound clinical judgement for
patient safety

EMS workplace culture varies
across agencies

High level of preventable AEs

No common AE classification
available

A taxonomy can be used to
classify adverse events and
near-misses in transport
medicine. Further evaluation of
the taxonomy is required

Headline
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Intervention/process or topic
Safety culture/pre-hospital
critical incident monitoring
system

Quality improvement/clinical
quality indicators for category
B calls

Safety culture/introduction of a
complementary patient safety
or pre-hospital care model
using injury prevention and
control principles
Safety culture/patient safety/
focus groups, interviews, event
reporting to examine the
perceptions of EMS providers
regarding near misses and AEs
in out-of-hospital care

Safety culture/incident
reporting

Incidents, n = 454 from
230 cases

N/A

N/A

Interviews, n = 15; focus
group participants, n = 23;
events, n = 61

Pre-hospital staff, n = 45

Stella et al. 2010, pilot
study, prospective
descriptive study,
Australia (related
Stella et al. 2008347)

Turner and Bjarkoy
2011,223 mixed methods
(data review, consensus
workshop, Delphi survey,
pilot studies), UK

Meisel et al. 2008,348
review, USA

Fairbanks et al. 2008,227
mixed methods, USA

Donald and Paterson
2007,91 questionnaire, UK

42

Population, patient number

Authors, year, study
design, country

34/45 questionnaires returned. Lack of understanding
on how to report critical incidents. Little opportunity
to discuss events and vocalise concern

44% (27/61) of events were near misses and
56% (34/61) were AEs. Error types included clinical
judgement (54%), skill performance (21%),
medication events (15%), destination choice (5%)
and others (3%). For the 21 cases for which the
provider discussed the event: 48% were reported to
a physician, 43% to a supervisor and 19% were
never reported. None was reported to the patient

Injury prevention and control principles comprised
retrospective chart review, direct observation and
self- and peer-reporting. Patient safety surveillance
was particularly challenging

Preliminary findings: 50% of category B calls are
within 5/32 dispatch categories, half of the patients
have some assessments, only 10% have intervention

Mean of 2.0 incidents per case. Incident types:
communication, n = 101; prolonged time, n = 93;
resources, n = 20; equipment, n = 15; resuscitation,
n = 41; other treatment problems, n = 41; guideline
deviation, n = 19; diagnostic error, n = 9; interference,
n = 9; injury, n = 1; and other, n = 42. Management
problems included prolonged time at the scene,
n = 56, and inadequate documentation, n = 47.
System inadequacies included communication with
other services, n = 18, and dispatch communication
problems, n = 12

Results

continued

More training on reporting AEs

High level of AEs

Pre-hospital AE surveillance may
uncover as yet unidentified
weaknesses

Project is ongoing. Preliminary
findings available

Good evidence for safety
reporting systems

Headline
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Intervention/process or topic
Patient safety/collaborative
practices and patient care

Safety culture/impact of
procedural checklist on
medical error

Safety culture/disclosure of
medical errors

Population, patient number

Observations of ECPs, n = 24;
interviews with ECPs and
stakeholders, n = 45; audit of
patients, n = 611

Volunteers, n = 20

EMTs, n = 283

Cooper et al. 2007,271
12-month mixed-methods
clinical case study, UK
(related study
Cooper et al. 2007231)

Stephenson 2007,34
mixed methods
(interviews, focus groups,
surveys), Canada

Hobgood et al. 2006,228
survey, USA

Authors, year, study
design, country

TABLE 5 Evidence table: safety culture (continued )
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55% (157/283) reported having made no medical
errors during the previous year, 35% (100/283)
reported one or two errors and 9% (26/283) reported
more than two errors. 89% (112/126) of those
reporting at least one error identified it themselves
with < 15% of errors identified by patients,
supervisors, nurses, fellow workers or physicians; 6%
(7/126) did not report the error. Reporting to the
receiving hospital was most common regardless of
error type or severity. In hypothetical cases, severe
errors were identified 93% of the time, but the ability
of providers to identify mild errors significantly varied.
Severe errors were more likely to be reported to the
supervisor or medical director. The threshold for
disclosure of an error to the patient was low

1. Only a few felt medical error was a problem in
the EMS. Definitions of medical error varied by
participant. Some did not report the error at all
and others did not report it formally but did tell
the receiving doctor at the hospital. The majority
of respondents felt the checklist would reduce
medical error
2. Stress and fatigue contribute to error
3. Procedural checklists would be of best use for the
rarely seen conditions including anaphylaxis,
bradycardias, cardiogenic shock, obstetric
emergencies and poisoning
4. Procedural checklists can be used to enhance
current training methodologies
5. Paramedic professionalism and pride might
prevent paramedics using checklists

Collaborative performance of ECPs varies with leadership
rating. Communication ability, teamwork and leadership
performance were greater for higher grade ECPs.
Collaboration influenced by the ECP role, education and
training and cultural perspectives. Appointment of ECP
clinical leads, training in communication skills, clinical
supervision and multiprofessional ECP appointment to
improve impact on patient care

Results

Providers can identify, report and
disclose errors hypothetically, but
may not apply skills in practice

Implement pre-hospital
procedural checklist with
non-punitive programmes to
track and assess medical error

Study suggests that collaborative
practice of ECPs has an impact
on patient care

Headline
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Safety culture/ad hoc safety
culture/self-learning

Quality improvement/
developing a mechanism
for conveying quality
improvement results to
paramedic to improve
chart documentation
Safety culture/data entry
compliance

Safety culture/field instructor
programme: orientation
and evaluation

Patient with convulsions, n = 1

Paramedics, n = N/A

Paramedics, n = N/A

Paramedics, n = 78

Anonymous 2001,26
personnel view, USA

O’Connor and Megargel
1994,351 before-and-after
study, USA

Spaite et al. 1990,97
audit, USA

Pons et al. 1985,96
observational study, USA

88% (69/78) completed the course, with 12% (9/78)
identified as poor and dismissed

Following introduction of new data collection tool,
25% of data were missing. After 3 months,
significant improvement in compliance with only
5% incomplete

The use of quality improvement feedback had little
effect on psychomotor skills, but had a dramatic
effect on chart documentation and behaviour. ETI
documentation rate 84% before and 98.8% after
quality improvement programme, unjustified trauma
scene times decreased from 24.8% to 1.4%

Misdiagnosis of seizure (confusion between seizure
and syncope). Medical director asked paramedic to
prepare a lecture for continuing education session,
which has been classed as most effective punishment

Barriers to error identification involve inadequate for
evaluating errors and a lack of accurate and reliable
measurement and analysis methods for errors, and
also the culture of blame and litigation prevailing in
our society

During 18 months, using 36 vehicles in a
metropolitan EMS group, with > 250 drivers and
> 1.9 million recorded miles, performance improved
from a baseline low of 0.018 miles between penalty
counts to a high of 15.8 miles between counts.
Seatbelt violations dropped from 13,500 to four

Results

ECP, emergency care practitioner; EMT, emergency medical technician; ETI, endotracheal tube intubation; N/A, not applicable.

Safety culture/errors occurring
during EMS care including
types of error, barriers,
identification and possible
solutions

N/A

O’Connor et al. 2002,350
review, USA

Safety culture/a real-time driver
performance monitoring and
feedback device

Intervention/process or topic

N/A

Population, patient number

Levick and Swanson
2005,349 prospective
observational study, USA

Authors, year, study
design, country

Field assessment for new staff

Non-completion decreased
because data completion
became a quality indicator

The use of quality improvement
feedback is recommended as a
means of correcting charting
deficiencies or modifying
behaviour

Self-learning improved
knowledge in this case – new
ways of learning lessons

Managers to identify target
areas by process mapping,
specifically focusing on areas in
which serious AEs may occur

Performance monitoring and
feedback can improve skill

Headline
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Urgent Care: The Role of Ambulance Services354), which set standards and provides guidance for call
handling in the provision of both clinical advice (hear and treat) and mobile health care (see and treat).
A number of researchers have looked at the development of computer-aided systems with decision-making
software that have assisted services in managing the growing number of pathways for the best care of
patients. There were 27 studies reporting on patient safety in relation to dispatch that looked at the
difficulties in introducing new technology (see Table 6), criteria-based protocols, the overtriage for
air ambulances, diverting to alternative care pathways and patient safety issues related to language
barriers and its effect on treatment delay. The argument for the need of dispatch systems has now been
accepted and the required research is about continuous improvement in the sensitivity and specificity
of the systems in detecting serious illness or injury and in detecting patients suitable for telephone advice
only. The system failures reported in these studies related to the introduction of computer-aided dispatch
systems in ambulance control centres have been largely overcome. The work on safety of the individual
protocols for dispatch systems is mostly old and much research relates to specific conditions rather than the
entirety of dispatch.
There is little published research on the safety and effectiveness of support systems used in dispatch that
looks at true outcomes rather than adherence to the system (Table 6). Much has been superseded by new
protocols and support systems. The new dispatch system being adopted across England, NHS Pathways,
does not yet have published peer reviewed research to support it, although in an interim evaluation,
Turner et al.64 evaluated outcomes for non-ambulance response calls and concluded that it was as safe
as the current system in use by ambulance services in England. Other research is limited on the degree to
which language barriers are an issue in delaying treatment. However, given that 2.8% (13,690/496,678) of
patients receiving either telephone advice or a face-to-face response contact the ambulance service again
within 24 hours following closure of the call or discharge of the patient, it is clear that research exploring
the safety of these systems for patients is required. This is in addition to gaining an understanding of the
saving in resources that might result.

Equipment
There was little evidence on issues of patient safety in relation to equipment with only 11 studies identified
(Table 7). There was some descriptive research on AEs related to stretcher incidents, but most such cases
related to stretcher collapse, although some reports were of patients being dropped. There was some
research on defibrillator use resulting in ignition and causing fires and patient injury; however, this is a
known hazard and necessary precautions are thoroughly described in guidelines and advanced life support
courses. The use of adhesive pads has also resulted in some research relating to defibrillators being
outdated for the UK.
There is little research on the effects of transported patients and equipment being exposed to abnormal
temperatures, vibration, shock and electromagnetic fields. However, there is also growing recognition of
the potential safety concerns associated with loss of balance that might result in injury and/or poor-quality
treatment en route; it is recognised that the rate and depth of compressions are important for quality
cardiopulmonary resuscitation (CPR) and off-balancing forces could affect the quality of such techniques to
an unknown extent.
Research has shown that equipment failure can have serious repercussions for patients’ safety and the use
of checklists, a process borrowed from the aviation industry, has shown some promise in helping avoid
such incidents.

Communication
Communication failures are a recognised threat to patient safety.361 The British Medical Association’s
Safe Handover denotes ‘the transfer of professional responsibility and accountability for some or all
aspects of care for a patient, or group of patients, to another person or professional group on a temporary
or permanent basis’ (quotation reproduced with permission from the British Medical Association).362
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Dispatch/relationship between
reported symptoms and
dispatch in cases of stroke

Dispatch/40 video emergency
dispatch scenarios

Dispatch/sensitivity of
telephone-based triage
software to identify stroke
patients

Dispatch/diagnostic accuracy of
the current national dispatch
protocol guiding cases
of stroke
Dispatch/MPDS predicting
cardiac arrest and high-acuity
chest pain patients

Calls to EMS, n = 592

Paramedics, n = 80

Patients having called
ambulance service and
admitted to hospital, n = 4810

Transported patients, n = 3474

Calls to EMS, n = 1,137,873

Patient cases identified with
dispatch determinant of
stroke, n = 882

Jones et al. (on behalf of the
ESCORTT group), 2012,355
retrospective chart review, UK

Zimmer et al. 2010,109
prospective observational
design, Germany

Deakin et al. 2009,69
retrospective call analysis, UK

Buck et al. 2009,65
retrospective review, USA

Clawson et al. 2008,133
retrospective observational
study, UK

Ramanujam et al. 2008,75
retrospective observational
study, USA

Dispatch/assessing the accuracy
of stroke identification in EMD
with high compliance to MPDS
protocol and paramedics
using CSS

Intervention/process or topic

Population, patient number

Authors, year, study
design, country

TABLE 6 Evidence table: dispatch

Of 882 patients with a dispatch determinant of
stroke using MPDS stroke protocol, 367 had a
final discharge diagnosis of stroke (42%). Of 477
patients with a paramedic assessment of stroke
using CSS, 193 had a final discharge diagnosis of
stroke (40%)

Chest pain-related priority levels were associated
with high-acuity illness

Dispatchers assigned a code of potential stroke
to 44.8% of patients with a final discharge
diagnosis of stroke of TIA

126/4810 patients were diagnosed as having a
stroke. The sensitivity of AMPDS version 11.1
software (Priority Dispatch Corporation, Salt Lake
City, UT, USA) was 47.62%, the specificity
98.68%. Fewer than one-quarter received
highest priority ambulance response

There were > 7 unsafe acts per scenario. The
number of unsafe acts per dispatch scenario
(mean ± SD) were: advanced life support
6.8 ± 3.9; bronchial asthma 8.1 ± 3.9; pulmonary
embolism 4.0 ± 1.6; multiple trauma 9.3 ± 3.2

Most frequently reported symptoms were
collapse or fall (26%) and stroke (25%). Callers
identifying patient with having a stroke were
correct in 89% of cases. Calls were dispatched as
stroke in 45% of cases. Of the first reported
signs, Face Arm Speech Test stroke symptoms
were mentioned in < 5% of the cases. However,
speech problems were the most commonly
reported signs

Results

continued

EMD using MPDS stroke protocol
with a high compliance has a
higher sensitivity than paramedics
using CSS in identifying stroke

Changes required to the MPDS

Dispatchers fail to recognise more
than 50% of potential stroke
calls, using MPDS

Classification and dispatch for
stroke needs strengthening

Considerable number of unsafe
acts and poor communication

Callers who contacted EMS for
suspected stroke were often
correct. Calls categorised as stroke
by the emergency medical
dispatcher were commonly
confirmed as stroke in the hospital

Headline
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Intervention/process or topic
Dispatch/evaluating the
accuracy and safety of
NHS Pathways

Dispatch/MPDS protocol to
distinguish acuity of patients
when little clinical information
is known

Dispatch/sensitivity/specificity of
MPDS to detect cardiac arrest

Dispatch/relationship between
MPDS dispatch priority and
out-of-hospital Canadian Triage
and Acuity Scale
Dispatch/appropriateness of
assigning alpha using MPDS

Dispatch/relationship between
dispatches of a cardiac nature
in a MPD system and the actual
clinical diagnosis
Dispatch/response time targets
as quality indicator

Population, patient number

Calls to EMS, n = 80,000

‘Unknown problem’
situations, n = 3947

Ambulance dispatch records
for suspected cardiac arrest,
n = N/A

EMS calls, n = 102,582

‘Alpha’-coded transports,
n = 2121

Cardiac-related EMS calls,
n = 104

Paramedics, n = 20

Turner et al. 2008,64 mixed
methods (interviews,
discussion and document
review), UK

Clawson et al. 2008,67
retrospective review, UK

Flynn et al. 2006,76
retrospective review, Australia

Feldman et al. 2006,70
retrospective review, Canada

Hinchey et al. 2007,66
retrospective review, USA

Reilly 2006,80 mixed methods:
survey and retrospective
review of medical records,
USA

Price 2006,229 semistructured
interviews, UK

Authors, year, study
design, country

TABLE 6 Evidence table: dispatch (continued )
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Response time targets are not evidence based.
Paramedics believe response time targets are
inadequate quality indicators, are vulnerable to
‘fiddling’ and dominate ambulance service
culture

28.6% of the patients were actually diagnosed
with a cardiac-related condition. In this suburban
community, the MPD system overtriages
emergency medical responses to cardiac
emergencies

Using standard MPDS protocols, dispatchers
accurately identified 99% of patients who did
not demonstrate high-acuity illness or injury

MPDS exhibits a moderate sensitivity and
specificity for detecting high acuity of illness or
injury. Cardiac arrest protocol was the
best-performing protocol

The results indicated that cardiac arrests are
correctly identified in 76.7% (95% CI 73.6% to
79.8%) of cases

Statistically significant association between
clinical dispatch determinant codes and case
outcomes was observed. Dispatch protocol for
unknown problems successfully differentiates
between low-acuity and non-cardiac arrest
patients when patient’s information on standing,
sitting, moving or talking can be determined

NHS pathways assign 10% fewer calls to
category A when compared with other
ambulance services. 10% of calls are assigned
to 1-hour delay or category C (no ambulance).
Only 3% are assigned to alternative responses.
Risk of undertriage is low at only 0.034%

Results

There is a need for less simplistic
quality indicators that recognise
that there are many stages
between a patient's call for help
and safe arrival in hospital

Overdispatch could result in the
only advanced life support
(paramedic) unit in the community
being unavailable in certain
situations

Using standard MPDS protocols to
accurately identify 99% of
patients who do not demonstrate
high-acuity illness or injury

This performance analysis may be
used to identify target protocols
for future improvements

Despite the positive results, room
for improvement exists to
maximise chances for survival in
out-of-hospital cardiac arrest

Additional information is needed
for MPDS to categorise ‘unknown
problem’ calls

NHS Pathways appears to be at
least as safe as the current
alternative call assessment and
prioritisation system used in
England. No judgement made
whether or not it is a better
service

Headline
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Calls with suspected cardiac
arrest, n = N/A

Command and control
dispatchers, n = 14

Patients in low-acuity triage,
n = 656

EMS calls: intervention,
n = 635; control, n = 611

N/A

Patients making a 911 call,
n = 1438

Hayes et al. 2004,126 mixed
methods, New Zealand

Schmidt 2003,146 prospective
cohort study, USA

Dale et al. 2003,129
retrospective review;
pragmatic controlled trial, UK

Wilson et al. 2002,11
systematic literature
review, UK

Holtermann 2002,128
prospective observational
study, USA

Population, patient number

Heward et al. 2004,
before-and-after study, UK

63

Authors, year, study
design, country

Dispatch-/criteria-based
dispatch guidelines

Dispatch/priority dispatch of
emergency ambulances and
clinical outcomes

Dispatch/telephone assessment
and triage for callers who
present with non-serious
problems

Dispatch/diverting 911 calls to
appropriate traditional or
alternative routes of care using
a decision tree

Dispatch/complex dispatch

Dispatch/identification of
cardiac arrest patients
with AMPDS

Intervention/process or topic

Dispatchers using the criteria-based dispatch
guidelines achieved a predictive value of 99%
determining who did not require an advanced
life support response (sensitivity 89% and
specificity 90%)

19.6% of the papers were related to the
prioritisation of emergency ambulances, only
6.1% contained original data. Two papers
support the concept that criteria-based dispatch
improves outcome. Two papers support
criteria-based dispatch in improving ambulance
utilisation

Findings indicate that the assessment of a
category C call identifies patients who are less
likely to require ED care. Nurses were more likely
than paramedics to assess calls as requiring an
alternative response to emergency ambulance
dispatch

The decision rule allowed 10% of patients to be
triaged to an alternative resource

Complex decision strategies were made by
command and control dispatchers

Implementation of AMPDS gave rise to an excess
of 200% in the accurate detection of patients
suffering from cardiac arrest by EMDs working in
emergency communication centre

Results

continued

Trained dispatchers can use
criteria-based dispatch guidelines
to identify non-urgent 911 callers

There is very little evidence to
support the effect of the
prioritisation of emergency
ambulances on patient outcome

Could have a significant impact
on emergency ambulance
dispatch rates

911 calls may be safely referred to
other agencies

Decision-making may be enhanced
by redesign of displays

Implementation of AMPDS
increased accurate identification
of patients in cardiac arrest

Headline

DOI: 10.3310/hsdr03210
HEALTH SERVICES AND DELIVERY RESEARCH 2015 VOL. 3 NO. 21

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

65

66

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Dispatch/prioritisation of
ambulance dispatch

Dispatch/ quantification of time
difference between the
multiagency responders and
the atomic clock

Dispatch/safety of priority
dispatch systems

Patients, n = 471

Ambulance, fire, police and
public safety answering
points, n = 25

EMS calls, n = 1126

Medical records of patients
treated for stroke or TIA,
n = 182

N/A

Thakore et al. 2002,88
retrospective review, UK

Lerner et al. 2000,274
prospective observational
study, USA

Nicholl et al. 1999,143
observational study, UK

Porteous et al. 1999,68
retrospective review of
medical records, USA

Beynon-Davies 1999,356
case history, UK

Dispatch/London ambulance
service computer-aided
dispatch system

Dispatch/abilities of dispatchers
in recognising the symptoms
of stroke

Intervention/process or topic

Population, patient number

Authors, year, study
design, country

TABLE 6 Evidence table: dispatch (continued )

System failure led to incorrect allocation of
resources, for example multiple vehicles
dispatched to the same incident or the nearest
vehicle not dispatched

Of the 182 patients, 53% used EMS. Dispatcher
coded 31% of their 911 calls as stroke. The word
‘stroke’ was used by 51% of callers; only 41% of
ambulances were sent at high priority

System failures are complex and
technical, cognitive and
organisational aspects need to be
considered. Similar finding by
Brooks et al. 2008147

EMS dispatch protocols should be
more sensible for identifying an
actual stroke to ensure a more
accurate and timely ambulance
dispatch

Low-priority C calls should be
responded to as soon as possible
rather than immediately

Discrepancies were not consistent
over time, with implications for
multiagency responses and
time-dependent review

Time difference ranged from –551 to 117 seconds
(mean difference 61.2 ± 120.3 seconds) in week 1
and from –103 to 79 seconds (mean difference
36.9 ± 33.4 seconds) in week 2; time deviations
between week 1 and 2: 0 seconds for one centre,
1–30 seconds for 12 centres, 31–60 for four
centres and > 60 seconds for five centres. The
time difference might be clinically significant for
quality improvement tasks and medical legal
reviews for which multiple centres are involved
Four cases of undertriage according to ‘expert’
panel (serious head injury, child with
meningococcal meningitis, cardiac arrest and
unconscious in street after hypoglycaemia).
Estimated risk of serious underprioritisation was 1
in 2200

Introduction of priority-based
dispatch system could reduce
response time and focus on the
seriously ill cases

Headline

Result shows that a system of directing the
ambulance service to true emergency cases
would lead to an increase in the number of such
patients to survive as well as reducing the risk to
ambulance crews and other road users. Hence,
response time could be reduced and resources
directed towards the true emergency cases

Results
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Dispatch/to evaluate the
frequency/accuracy in
diagnosing stroke by
pre-hospital care system
dispatcher, EMTs and
paramedics

Pre-hospital records, n = 4413

Patients with abdominal
pain, n = 788

Kothari et al. 1995,77
retrospective pre-hospital
records analysis, USA

Lammers et al. 1995,87
retrospective pre-hospital
and emergency ED chart
review, USA

Of the 788 patients included in the study, 7.8%
had conditions defined as emergencies. Four of
six protocols overtriaged between 10% and 51%
and undertriaged between 4% and 7%. None
was more effective than another

EMS dispatcher correctly identified 52% and
paramedic correctly identified 72% of cases for
which a patient actually suffered a stroke or TIA.
Pre-hospital personnel arrived at the scene to
examine potential stroke patients in a mean of
3 minutes after an emergency call was received
by the dispatcher

Computerisation of ambulance control room
operations was abandoned in London where
management was reported to be weak and
industrial relations poor. Manchester showed an
improvement in meeting the 8-minute target
(55.4% pre-ALERT to 64.4% post-ALERT) in a
period when the number of emergency incidents
increased from 14,300 to 16,500 per month.
Heart rate and systolic blood pressure were
recorded as higher when using the paper-based
system, statistically significant only for blood
pressure (p < 0.05)

Results

Dispatch protocols not validated

Pre-hospital evaluation of
potential stroke patients can be
accomplished promptly after the
EMS system is activated

Need to consider the effects on
staff of new working practices

Headline

AMPDS, Advanced Medical Priority Dispatch System; CI, confidence interval; CSS, Cincinnati Prehospital Stroke Scale; EMD, emergency medical dispatchers; EMT, emergency medical
technician; MPD, medical priority dispatch; MPDS, medical priority dispatch system; N/A, not applicable; SD, standard deviation; TIA, transient ischaemic attack.

Dispatch/rates of undertriage/
overtriage of six ambulance
dispatch protocols

Dispatch/psychophysiological
evaluation (work demand
and stress levels) pre- and
post-implementation of the
ALERT (MIS Emergency Systems
Ltd, Northwich, UK)
computerised dispatch system

Intervention/process or topic

Control room operational
staff, n = N/A

Population, patient number

Wastell and Newman
1996,144 observational
study, UK

Authors, year, study
design, country
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Equipment/electronic decision
support tools
Equipment/testing a carry chair
with wheels vs. the usual
carry chair
Equipment/ambulance
availability

Equipment/clothing ignited
after defibrillation

Equipment/portable
ultrasonography device in
obstetric care

AEs involving ambulance
stretchers, n = 671

Junior doctors undertaking
simulated resuscitation,
n = 72

EMS clinicians and paramedic
students, n = 39

Ambulance clinicians, n = 8

N/A

Adult female, n = 1

Pregnant women, n = 3

Wang et al. 2009,158
retrospective audit, USA

Høyer et al. 2008167,
case study, Denmark
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Saini 2007,127 survey, USA

Ferreira and Stanley 2005,357
mixed methods, UK

Eckstein and Chan 2004,163
prospective longitudinal
study, USA (related Eckstein
and Chan, 2003358)

Lindstrom 2004,289
case report, USA

Polk et al. 2004,359
case report, USA

Equipment/defibrillator design

Equipment/stretcher incidents

Equipment/on-board
monitoring of lateral and
axial acceleration during
transportation

Patients in cardiac arrest,
n = 50

Dante et al. 2009,32
observational study, USA

Intervention/process or topic

Population, patient number

Authors, year, study
design, country

TABLE 7 Evidence table: equipment

Improved feedback mechanisms
for the locking system are needed

AEs involved collapsed stretcher, n = 360
(54%, 95% CI 50% to 57%); broken, missing,
malfunctioning parts, n = 189 (28%, 95% CI 25%
to 32%); patient dropped or fell, n = 48 (7%, 95%
CI 5% to 9%); and fastening failure, n = 4 (1%,
95% CI 0% to 2%). Over half of incidents involved
stretcher collapse

Portable ultrasonography device was successfully
used to revise diagnosis during decision-making
of whether or not to transport and further
management

Patient was obese and in a Stokes basket.
Defibrillator use in the vicinity of oxygen has a
fire risk, and there may be problems if the patient
is hairy or wet

21,240 incidents in which ambulances were out
of service owing to ED crowding. Median waiting
time was 27 minutes

During descent and ascent a significantly lower
force was needed to carry the patient (p < 0.05)

Paper-based decision support tools rated low for
ease of use

A portable ultrasonography device
is beneficial in giving additional
information to air medical
personnel

Electrodes should be applied
properly

ED crowding has a great impact
on ambulance availability

During ascent, benefits were
fewer and the task of carrying
patients was physically demanding

Electronic decision support tools
are helpful, but some alerts need
to be modified

Redesign may prevent this
problem

Balance loss may result in injury or
poor-quality CPR

For 49% of journeys, acceleration was > 93 m/s2.
For 60% of journeys, there was significant risk of
loss of balance

In 5 of 192 of defibrillation attempts, the monitor
was powered off leading to a 24-second delay
in defibrillation

Headline

Results
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Equipment/evaluation of
checklists for critical equipment
on ambulances

Checklists, n = 3276

N/A

Chollet et al. 1999,155
prospective evaluation,
France

Dahlgren et al. 1997,360
observational study, USA

N/A, not applicable.

Equipment/laryngeal mask

Patients, n = 221

Vourvahakis et al. 2002,164
prospective observational
study, Crete

Equipment/performance in
helicopters, for example
exposure to abnormal
temperatures, vibration, shock
and electromagnetic fields

Intervention/process or topic

Population, patient number

Authors, year, study
design, country

Ventilators had problems with the driving gas
at subzero temperatures and with vibration.
Suctioning proved difficult at lower than –5 °C
owing to freezing of mucus. The aircraft motor
interfered with equipment motors. Plastic tubes
were affected by the cold and very sensitive to
vibration and shock

0.5% (16/3276) of checklists not filled out and
19.5% (639/3276) were incomplete. Tested the
efficacy of ambulance equipment checklist. After
1 year, there was 100% compliance in using the
checklist, mean completion time reduced from
52 ± 19 minutes to 28 ± 10 minutes after 1 year,
with 7.6% of incomplete equipment in the field.
7.6% of equipment abnormalities identified
could have had repercussions in the field;
compliance with checks was 76% at 1 month,
increasing to 100% by 1 year

Patients: 140 cardiorespiratory, 70 respiratory
arrest, nine multiple trauma, and two burn
episodes. Following a 12-hour training course,
paramedics placed the laryngeal mask at first
attempt in 94% (208/221) of cases

Results

Extreme cold can cause
equipment issues and, thus,
equipment needs to be protected
by storing it in appropriately warm
areas of the aircraft

Compliance can be improved with
the correct incentives

The laryngeal mask is a valuable
tool in the pre-hospital setting

Headline
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Handover may occur between members of the same profession, for example during nursing shift change
or between individuals belonging to different medical professions or even different organisations, such
as the ambulance service handover to the ED. Handover is a frequent and highly critical task in clinical
practice as it ensures continuity of care and provides clinicians with an opportunity to share information
and plan patient care.363 Ideally, handover should be thought of as a dialogue that creates shared
awareness and provides an opportunity for discussion and recovery as participants bring different
perspectives and experiences to this interaction.364,365
There is now a large body of evidence and a number of systematic reviews that suggest that inadequate
handover practices are putting patients at risk.366–370 Inadequate handover can create gaps in the continuity
of care and contribute to AEs.371 Some of the AEs associated with inadequate handover include increased
length of stay,372 treatment delays,364,373 repetition of assessments and confusion regarding care.374
In time-critical environments such as EDs, the additional burden put on already stretched resources owing
to inadequate handover poses a risk not only to the individual patients handed over but also to other
patients in need of urgent care.364
Handover practices show a lot of variability and frequently there are no agreed approaches to provide
structure and consistency to the handover process.107,374,375,376–383 This may lead to handovers of very
variable quality and it may make the handover process more difficult, in particular for junior staff who
need to adapt to different personal styles of their senior colleagues. Studies also found that there is little
formal training in handover provided within the curriculum of medical schools and within the organisations
themselves.377,378,380,384–386 Further barriers to effective handover that have been identified in the literature
include multitasking and lack of active listening,107 busy work environment and frequent interruptions,387
content omission388 and inconsistent and incomplete documentation.381,389
There were 20 studies exploring safety issues in relation to communication between health-care
professionals and organisations (Table 8). The majority of these were studies involving handover from
ambulance clinicians to ED staff. Research indicates that handovers can be stressful, chaotic, short and may
omit transfer of important information. In one study, > 60% of relevant data were not related to ED
staff.108 The data most likely to be conveyed included fluid administration, immobilisation details and drug
and oxygen administration, although the rates of reporting of these important facts varied markedly
between studies. Some studies reported that staff receiving the patient needed to ask for supplementary
information; however, it was also found that receiving staff could be inattentive and lack active listening
skills necessitating that information previously conveyed needed to be repeated. It is suggested that three
factors influence handover quality: information transfer, shared understanding and the working environment.
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Handover/health-care
professionals’ attitudes and
experiences

Communication/errors

Communication/transfer of
information from paramedic
to ED physician

Interviews, n = 47

29 EMS teams, each
consisting of one physician
and two paramedics

Emergency service personnel,
n = 93

Quality assurance reports
submitted in 2009 for
transport of adults, children
and neonates, n = 278

Surveys of ED physicians on
cases brought into ED by
paramedics. Phase 1
(usual triage), n = 163;
phase 2 (research assistant
referred handover
information), n = 116

Siemsen, et al. 2012,122
interview study
(semistructured), Denmark

Bergrath et al. 2011,98
prospective observational
study, Germany

Rehn et al. 2011,390
observational study,
Norway

Dalto et al. 2011,111
retrospective observational
study, USA

Waldron and Sixsmith
2011,108 survey, USA

Communication/the use of
Optimal Patient Evacuation
Norway (OPEN)

Documentation/standardised
simulated case scenarios (STEMI
and multiple trauma)

Intervention/process or topic

Population, patient number

Authors, year, study
design, country

TABLE 8 Evidence table: communication

Mode of arrival correctly identified by physician in
86% (140/163) of cases in phase 1 and 85%
(99/116) in phase 2; identified all procedures
performed in 16% (phase 1) vs. 47% (phase 2);
identified administration of any oral medication
in 83% (phase 1) vs. 91% (phase 2)

continued

Physicians remain unaware of most
out-of-hospital procedures and
medications given to their ED
patients. The addition of a verbal
report offers only a modest
improvement in overall accuracy

Recognition and classification of
communication errors need to
be improved

It is possible to improve patient
transportation

Improved interdisciplinary co-operation (p < 0.001)

64 communication errors were identified in
58 reports (21% of 278). Of the 64 identified
communication errors, only 28% (18/64) were
classified by the staff as communication errors;
66% (42/64) failure to establish a channel; 33%
(21/64) failure of having a shared mental model;
and 2% (1/64) level 2 error

Patient care documentation weak
even in optimal, stress-free
situations. Monitors storing vital
data could improve documentation

Study revealed that handovers
represent complex situations and
that the organisation did identify
patient handover as a critical
safety issue

Headline

Use of telemedicine resulted in no significant
difference in documentation. STEMI scenario: total
of 140 medications given – 22% (31/140)
incorrect documentation and 10% (14/140)
undocumented; multiple trauma: total of
138 medications given – 22% (31/138) incorrect
documentation and 12% (16/138) undocumented.
Blood pressure and ECG rhythm were mainly
complete and documented correctly; 12-lead ECG
diagnosis, onset of symptoms often incorrect
or undocumented

We identified eight particular factors having
an impact on patient safety in handover:
communication, information, organisation,
infrastructure, professionalism, responsibility,
team awareness and culture

Results
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Handover/discordance between
record and verbal report

Communication/investigating
EMS communication failure
Handover/development of a
rating tool

Communication/telephone CPR
for bystander CPR

Handovers, n = 60;
paramedics, 39%, emergency
medicine technicians, 61%;
hospital staff, 5%

Trauma patient during
interfacility transport, n = 1

Patient handovers, n = 126

Calls, n = 42

Patients transferred to
hospital receiving
medication, n = 42

Meisel et al. 2010,105
prospective observational
study, USA

Greenwood and Heninger
2010,103 retrospective case
report, USA

Manser et al, 2010,110
mixed-methods design
(observation and
questionnaire), Switzerland

Deakin et al., 2010,101
review of records, UK

Frakes et al. 2009,115
prospective review, N/A

Documentation/medication
documentation and reporting
intervention; a prompted
second verbal report

Handover/information loss
between scene and trauma
centre

Intervention/process or topic

Handovers of trauma patients,
n = 25

Population, patient number

Evans et al. 2010,
prospective study, Australia

102

Authors, year, study
design, country

TABLE 8 Evidence table: communication (continued )

A significant increase in documentation accuracy
(p < 0.05) was reported; 64% (27/42) of cases
had full details of medications administered
documented

45% (19/42) cases were confirmed as cardiac
arrest. Bystander CPR rate was 68% (13/19)
cases. Telephone CPR instructions increased the
number of children who received bystander CPR.
Effectiveness limited by delays delivering basic
life support

Problems remain with
communication regarding
medication

Efficacy of telephone resuscitation
scripts unknown

Interdisciplinary dynamics in
addition to information
transmission affect the quality
of handover

Structured forms of communication
are critical for limiting failure in
high-risk medical settings

Trauma patient during interfacility transport, n = 1

Three factors influenced handover quality:
information transfer (p ≤ 0.001), shared
understanding (p ≤ 0.001) and working
atmosphere (p ≤ 0.01)

Discordance was not associated
with patient or provider
characteristics, or any situational
variable

High level of information not
documented

Headline

Handover time was 5 seconds to 22 minutes
(median 1.79 minutes); 31% had ≥ 1 abnormal
vital sign on record, of these, 69% were reported
as normal or not reported at all

75% (171/228) of data items handed over by
paramedics were documented by trauma team.
Trauma team least likely to document treatment
provided in pre-hospital setting and signs and
symptoms in in-hospital setting. 9% of
information was not documented by either
paramedics or trauma team, resulting in
lost information

Results
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Handover/patient handover
at ED

Documentation/transferring
pre-hospital trip sheet data to
patient notes

All patients for whom
an ambulance was
dispatched, n = 629,738

ED staff and ambulance
clinicians, n = 80

n = 578 patients transferred
to the ED

Grow et al. 2008,104
retrospective observational
study, USA

Jenkin et al. 2007,119
survey, UK

Meisel et al. 2006,120
retrospective review, USA

Communication/treatment
delays resulting from
language barriers

Handovers/perceived problems

Paramedics and hospital
receiving staff, N = 50:
paramedics, n = 19; nurses,
n = 15; doctors, n = 16

Owen et al. 2009,107
interviews, Australia

Communication/frequency and
type of clinically important
information gaps

Intervention/process or topic

Patients transferred from
nursing home to ED, n = 384

Population, patient number

Cwinn et al. 2009,
retrospective review,
Canada

99

Authors, year, study
design, country

In 35% (203/578) of cases, important clinical
variables such as low blood glucose, abnormal
blood pressure, pulse rate, oximetry, drug allergy
or medications administered were not recorded
from the trip sheet to the patient’s notes

ED staff should demonstrate active listening as
handover information needed to be repeated

2.4% (15,620/629,738) experienced pre-hospital
delay with 0.3% (2052/629,738) experiencing
treatment delay secondary to language. The most
common reasons were weather (45.5%),
language barrier (13.1%) and prolonged
extrication (6.9%)

Problems perceived by staff: number of
handovers, stressful and chaotic ED, short
handover period, lack of training for giving
handover and difficulties in receiving staff
retaining verbal information. Recommendations
were made to ameliorate these deficiencies

Important information gaps occurred in 86% of
cases. Information gaps in reason for transfer,
baseline cognitive function, vital signs, advanced
directives, medication, activities of daily living,
and mobility. Use of standardised transfer
was associated with a limited reduction in
information gaps

Results

continued

Some important clinical information
was not transferred from the
pre-hospital record to the patient’s
notes

Handovers for critically ill patients
should be delivered in two stages,
with immediate information given
and then followed up after
initial treatment

Language can be a barrier to care
in the pre-hospital setting

Standardised approach needed
with multidisciplinary training

Standardised protocol improves
information transfer

Headline
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Handovers/from EMS to ED

Communication/ECG
transmission to cardiologist

Handover/at ED

Documentation/medication
documentation and reporting

Patient handovers, N = 296:
27% chest pain; 26% motor
vehicle crash; 16% dyspnoea;
15% fall; 11% seizure; 5%
stroke; 1% assault

Patients with clinical signs of
acute myocardial infarction,
N = 107; n = 17 received
primary PCI

Ambulance clinicians to
medical staff, n = 97

Reports of trauma patients
transferred via helicopter
emergency medical service,
n = 48

Brady et al. 2004,117
prospective observational
study, USA

Sillesen et al. 2004,391
observational study with
historic control group,
Denmark

Thakore and Morrison
2001,177 survey, UK

Strong and Thompson
2000,114 retrospective
review, USA

1012 decisions in 48 reports, grouped to yield 48
unique decisions, top 10 most frequent decisions
were analysed. Adequate documentation was
found to support decision-making of top 10
problems (fluids, immobilisation, ventilation,
oxygen, safety, monitor, intubation, i.v. access,
hot/cold load, neuromuscular blockage)

Medical staff: handovers were variable between
crews and radio reports were not well structured
(especially in the context of self-poisoning,
paediatric emergencies and chest pain). Medical
staff were generally less satisfied with the
reporting of vital signs than the history provided.
Ambulance crews: medical staff did not pay
attention. Ambulance crews were satisfied with
handover quality

86% of ECGs were transmitted successfully. No
difference in pre-hospital time between groups.
Significant difference of 68 minutes for door to
intervention for the intervention group (p < 0.05)

296 handovers: 44% (1947/4425) of possible
data were transferred; 37% (1649/4425) of
transferred information was offered by
emergency services; 7% (298/4425) were
requested by ED personnel. No significant
difference was seen between participant
satisfaction and the amount of information
transferred (p = 0.85)

Results

i.v., intravenous; N/A, not applicable; PCI, percutaneous coronary intervention; STEMI, ST segment elevation myocardial infarction.

Intervention/process or topic

Population, patient number

Authors, year, study
design, country

TABLE 8 Evidence table: communication (continued )

Documentation supports
decision-making, but rationale is
not usually documented

Need a consistent approach and
training

Transmission of pre-hospital ECG
can reduce time to treatment for
patients with STEMI

Incomplete information given to ED
personnel. Physician satisfaction
was not related to the number of
data relayed

Headline
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Many studies argued the need for a standardised approach to handovers combined with training in order
to improve patient safety and ensure important information concerning the patient’s illness, medical
history and treatment received is related to the receiving staff. It has also been suggested that training in
this area would be beneficial.
The findings and suggestions for improvement are largely consistent with the general literature on
handover (see Communication and Table 8). More recently, the use of the age, time, mechanisms, injury,
signs, treatments (ATMIST) protocol has been recommended for use for the handover of trauma patients.
As with other standardisation attempts of handover [e.g. the use of situation, background, assessment,
recommendation (SBAR)], the aim is to provide structure to the communication process, thereby ensuring
greater reliability and potentially also speeding up the handover. ATMIST is an example of a tool developed
specifically for a particular context (trauma patients), as opposed to generic tools, such as SBAR. ATMIST
can also be used for handover of medical patients (note that ‘M’ changes its meaning to medical
complaint and ‘I’ to investigations in this context). There is a need for studies that investigate the impact of
the use of tools such as ATMIST.375
There is a lack of research on the systems aspects of communication, for example the performance-influencing
factors that impact on the quality of handover. There is a current research project looking at emergency care
handover including the handover from ambulance service to ED,392 which addresses these issues and
summarises the existing literature.

Discussion
The scoping systematic review identified a total of 330 studies covering a wide range of topics that
explored different aspects of safety in the pre-hospital health-care setting. The majority of the evidence
was directed towards assessment, management and treatment. Although there was evidence exploring
ambulance dispatch systems at the time of their introduction, there is little evidence to support
improvements. The large numbers of papers, the low quality of much of the research and the lack of
uniformity of methodologies has made synthesis of the evidence complex. A narrative approach has been
utilised because data could not be combined and the resources for a scoping exercise prevented more
in-depth analysis.
In line with the remit to map the evidence, a research grid identifying 25 topic areas was developed
(see Figure 2). This enabled the evidence to be presented by primary and secondary topics and highlight
areas in which research has been undertaken. It should be noted that topic areas are not mutually
exclusive and individual publications may be listed under multiple areas.
The key findings of the scoping literature review were:
1. conflicting evidence on the clinical effectiveness of helicopter transfer, but recognised as
more expensive
2. transmission of patient data from scene may be useful if it adds to the skills of a paramedic
3. lack of evidence regarding transfer of critically ill children
4. delay in offloading patients at the ED is recognised as a significant risk
5. mixed evidence on endotracheal intubation; further studies are already in progress
6. direct transfer (bypassing local units) shown to be clinically effective for some conditions
7. paucity of evidence on safety of intravenous fluids
8. lack of specific evidence regarding medication safety in pre-hospital care
9. evidence supports non-conveyance of some specific conditions, for example epileptic fits
and hypoglycaemia
10. training requirements to support non-conveyance are not well described and, therefore,
limit implementation
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11.
12.
13.
14.
15.
16.
17.

research on non-conveyance is generally poor quality
culture is blamed for poor reporting, but a causal link is poorly demonstrated
lack of any direct measurement of aspects of safety culture
most evidence on dispatch systems is historical from the time of introduction
lack of evidence of safety of developments of ambulance dispatch using patient outcome measures
research on ambulance handover has shown use of various tools may improve quality
lack of research on systems factors influencing quality of handover.
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Chapter 4 Document review and analysis

I

n response to changes in out-of-hours cover and the national pressure to reduce hospital admissions, the
scope of ambulance service activity has changed dramatically in both volume and breadth over the last
10 years. The principles of ‘see and treat’ (ambulance staff assessing and completing relevant treatment
without onward transport) have evolved so that ambulance services increasingly take responsibility for an
entire patient health-care episode. As a result, there is an increasing need for a strong patient safety
culture in ambulance services that should include positive leadership and an environment that promotes
quality and patient safety.
This chapter seeks to identify the prominence of patient safety activity reported in publicly available
documents produced by ambulance services. The first element of the review concentrates on the views of
ambulance services and perceptions of patient safety. The second element examines issues identified by
agencies such as the NPSA, the NHS Litigation Authority (NHSLA) and coroners’ reports under rule 43.

Annual reports and quality accounts
Introduction
Annual reports
NHS foundation trusts are required by law (NHS Act 2006)393 to produce an annual report. Such reports
are laid before parliament each year and then published to the wider community. Reports follow a defined
structure394 that specifies a directors’ report including a management commentary, a remuneration report,
the disclosures set out in the NHS foundation trust code of governance, a quality report, staff survey,
regulatory ratings, other disclosures in the public interest, a statement of the accounting officer’s
responsibilities and an annual governance statement.
NHS organisations can highlight information such as:
l
l

l
l
l
l

patient care activities
descriptions of how an NHS trust uses its foundation trust status to develop services and improve
patient care (note that at the time of this research, no ambulance trusts had achieved foundation
trust status)
performance against key health-care targets
procedures for monitoring health-care improvements and progress towards national and local targets
information concerning Care Quality Commission (CQC) assessments
the response of the NHS foundation trust to recommendations, progress towards targets, key quality
improvements, new or revised services, service improvements, improvements in patient/carer
information and information on complaint handling.

Quality accounts
Quality accounts are annual reports generated to describe service quality to the public.395 The primary
purpose of quality accounts is to ‘encourage boards and leaders of healthcare organisations to assess
quality across all healthcare services they offer. They allow leaders, clinicians, governors and staff to
demonstrate their commitment to continuous, evidence-based quality improvement, and to explain their
progress to the public.’ [© Crown copyright 2010, Contains public sector information licensed under the
Open Government Licence v2.0 (URL: www.nationalarchives.gov.uk/doc/open-government-licence/version/
2/)].395 The first statutory quality accounts were published in 2011, covering activity for 2009/10.
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The content of quality accounts is less stringently regulated than that of annual reports. Although some
parts of a quality account are mandatory, most content can be determined locally. Mandatory
elements are:
1. review of ambulance services
2. decisions on areas of improvement (at least three priorities) that the service commits to for the next year
and is required to report on at the end of that year
3. national and local audits
4. clinical research
5. Commissioning for Quality and Innovation goals
6. a CQC statement
7. data accuracy.

Aim
The aim of this study was to identify, characterise and compare patient safety issues, activities and
priorities in English ambulance services by analysing annual reports and quality accounts.

Methods
A document review of ambulance trust annual reports and quality accounts was conducted. Annual
reports for the period 2010/11 and quality accounts for the period 2010/11 were retrieved for all English
ambulance trusts from their respective websites.

Annual reports
Annual reports were read in their entirety by one researcher. Subsequently, two annual reports were
coded using descriptive coding. The researcher applied codes to describe the topic of data items that had a
relevance to patient safety using the definition of patient safety and the inclusion criteria predefined for
the systematic review. Unrelated data were discarded. The coding for these two annual reports was
reviewed by a second researcher during meetings. Disagreements were resolved in discussion. The
remaining annual reports were then coded by one researcher independently (these can be viewed in
Appendix 6 or at www.warwick.ac.uk/ambulancesafety). Main categories of topic areas were identified
in a project meeting through clustering of the codes.

Quality accounts
Quality accounts were read in their entirety by one researcher. Data items that described trust priority
areas for 2010/11 relating to aspects of patient safety were coded using descriptive codes. Owing to
the structured nature of quality accounts, no review by a second researcher was deemed necessary.
Main categories of trust priorities relating to patient safety were identified in a project meeting through
clustering of codes.

Results
Annual reports
Annual reports for all English ambulance services (n = 11) were identified and reviewed. All reports
followed the prescribed structure in terms of director and finance reporting; they ranged in length from
35 to 173 pages with considerable variation, for example in style and the number of illustrations.
Searching the annual reports for the free-text term ‘patient safety’ produced a range of hits (Figure 3); one
service did not mention ‘patient safety’, whereas three ambulance services dedicated a whole chapter to
the topic. The absence of the identifying phrase ‘patient safety’ does not necessarily mean that an annual
report failed to discuss safety concerns or activities; the ambulance service (service 2) that did not use the
phrase provided considerable data concerning improved turnaround times that had been identified as a
system issue with a detrimental effect on patient care; the use of control centres providing senior-level
clinical advice to address hear and treat/referral demands; and public engagement to collect feedback and
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FIGURE 3 Number of times ‘patient safety’ was mentioned in annual reports and quality accounts by 11 English
ambulance services.

patient experiences while promoting an open and fair culture. Furthermore, ambulance service 2
mentioned ‘patient safety’ eight times in its quality account for the same year. As such, the search for
the term ‘patient safety’ was not a rigorous identifier of such activities.
The detailed review of the text of each report identified the following categories of topic areas:
1. reported patient safety issues: cleanliness and infection control, safeguarding, response time targets,
other (including patient falls, handover delay, dementia and pain management)
2. improved care: NHS and alternative pathways, patient record forms, see/hear and treat/refer, other
(including medicine management, computer-aided dispatch, new equipment and training and
skill enhancement)
3. incident reporting and complaints
4. CQC compliance status
5. NHSLA level
6. recognition of new clinical indicators
7. public involvement: patient experience, end-of-life care
8. patient safety activities: campaigns, research, other (patient questionnaires)
9. safety culture including non-punitive reporting systems and being open
10. internal control
11. foundation trust status.
These categories of safety topics included methods of performance measures (numbers 4–6 and 11 above)
and issues/activities concerning patient safety (numbers 1–3 and 7–10 above). Topic areas in both types
of categories show that annual reports tended to focus on service performance and compliance with
national standards.

Quality accounts
The consistent structure used for quality accounts enabled analyses to focus on safety priorities identified
by ambulance services for 2010/11. Five of 11 English ambulance services did not group priorities under
the areas of patient safety, clinical effectiveness and patient experience while the other six did; only two
ambulance services clearly stated whether their 2010/11 priorities had been met.
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Review of the areas prioritised by 11 English ambulance services in 2010/11 identified activities grouped
under the six categories (Figure 4). Infection prevention and control was prioritised by seven ambulance
services; safeguarding was prioritised by four ambulance services; patient safety incidents and culture were
prioritised by four ambulance services; use and development of care pathways was prioritised by four
ambulance services; the improvement of operational effectiveness was prioritised by five ambulance
services; and public involvement and response to public needs was prioritised by four ambulance services.
Operational effectiveness and public engagement are usually associated with patient experience rather
than patient safety; only two such activities were clearly stated as patient safety priorities.
Activities to promote or prioritise patient safety that were reported by ambulance services in annual reports
and quality accounts comprised:
Infection prevention and control
1. review and standardisation of cleaning products
2. training and audit
3. appointment of an infection control nurse specialist/lead for infection prevention and control/
hygiene assistants
4. infection prevention and control notice boards
5. job descriptions obliging new staff to comply with infection prevention and control policies
and procedures
6. improved availability of hand-washing materials
7. provision of spill kits and sanitary wipes
8. issuing regular letters to staff to remind them of the importance of training
9. roll-out of the ‘cleaner care’ initiative.
Safeguarding
partnership work with other trusts
job descriptions obliging staff to make safeguarding a priority
education and awareness
advice and information provision on the staff intranet
revision of a referral system
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6. communication with relevant agencies across the region
7. increasing the number of safeguarding referrals
8. introduction of a single point of access to which crews refer.
Patient safety incidents and culture
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

improved reporting of patient safety incidents
development of patient safety strategy through four work streams
education and awareness
use of the SBAR technique as a structured communication tool
introduction of patient safety visits
commissioning of programmes with the NHS institute for innovation and improvement
cultural and safety surveys of staff
monitoring of medication errors to ensure mitigation before trends develop
introduction of a ‘managing medicines’ group
employment of ambulance pharmaceutical advisor
referral of patient experiences to the board.

Care pathways and clinical decision-making
1.
2.
3.
4.
5.
6.

introduction of new care pathways for stroke, heart attack and major trauma
facilitating continuous accessibility to stroke thrombolysis
public engagement
partnerships across different NHS bodies
introduction of pre-hospital therapeutic hypothermia
reinforcement of the ‘see and treat’ procedure.

Operational effectiveness
1. optimising patient handover by increasing the rate of patient care record submission, posting patient
care record submission audit findings on the staff intranet, reintroduction of security wallets and use of
an archiving company
2. improving availability of vehicles and equipment for staff
3. new care triage system for NHS pathways
4. identification of frequent callers and supporting nursing homes to prevent unnecessary calls
5. increasing the number of registered paramedics
6. electronically linking the patient care record to the initial emergency call to ensure completeness of
health-care records and improved care quality
7. use of electronic patient care records
8. initiation of a learning academy for new call takers and protocol review for existing call handlers.
Public involvement/identifying patient needs
1.
2.
3.
4.
5.
6.

partnership with other health-care providers to reduce the number of calls and admissions
establishment of systems for entering end-of-life management plans into call centres
education of staff in regional hospices
development of a clinical dashboard to inform the public about care quality
recruitment of an end-of-life project lead
development of rapid transfer procedures to enable end-of-life patients to die in a setting of
their choice
7. development of the ‘chain of survival’ partnership
8. recruitment of additional community-first responders, staff responders and introduction of
public-access defibrillators.
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We mapped the themes identified in the literature review to the themes that were identified in the review
of ambulance performance documents, Figure 5. There were matches between fifteen (green boxes on
Figure 5) domains out of the 25 domains identified during the literature review. Reporting in the
ambulance documents universally followed a fairly standard pattern of (1) description of problem,
(2) description of proposed/implemented solution and (3) effect of solution. Although there was modest
agreement between the topics identified through the literature search, we found no references that the
patient safety literature had been consulted in scoping the solutions to the patient safety issues identified.

Discussion
Exploring the published annual reports and quality accounts of ambulance services provided evidence
that issues related to patient safety were frequently reported in these documents. There was a lack of
concise or consistent terminology used when describing patient safety issues. This meant that at times it was
difficult to clearly identify issues as patient safety as opposed to delivery of clinical care. It was noted that
most reporting occurred in relation to reporting performance against external targets such as EMS response
time, infection prevention and control, etc. Although this provides some reassurance that performance
targets are identifying issues about patient safety, the apparent lack of a systematic approach from a patient
safety perspective in most services raises uncertainty about the comprehensiveness or thoroughness by
which patient safety issues are addressed. It further suggests that performance measurement drives safety
initiatives and that a culture of meeting targets is deeply engrained. For example, infection prevention
and control was the area that more than half of ambulance services prioritised in 2010/11. Activities in this
area focused on staffing, training and raising staff awareness; however, no reports of infection due to
uncleanliness were described to explain why these activities were initiated.
Activities grouped under care pathways included the prioritisation of alternative pathways for stroke and
trauma patients in order to reduce hospital admission, reflecting a response to national priorities. Patient
safety activities also reflected the uptake of ideas relating to the Patient Safety First campaign, although
only five ambulance services signed up. The review did identify examples of best practice and these are
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FIGURE 5 Mapping domains identified in the literature review and review of ambulance service documents.
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highlighted particularly in category 2 above (see Results, Annual reports) and included attempts to improve
reporting of patient safety incidents through staff engagement. The SBAR was adopted by one service to
improve communication, particularly around handover.
There was a degree of commonality between the categories identified in these reports and the high-level
themes identified during the literature review (15 out of 25 matches). We found no evidence that the
contemporary literature had been consulted by ambulance services in scoping solutions to the problems
identified. However, as reported in Chapter 3, the bulk of the literature focused on assessment,
management and treatment, which may explain the lack of drawing on published evidence to scope
solutions to patient safety problems.
This review aimed to understand ambulance service perceptions concerning patient safety but is based on
what the ambulance services report in official documents, the format and subheadings of which are
centrally prescribed. It is therefore possible that patient safety activities may not be fully reflected in the
content of these reports. From these reports, the extent to which ambulance services prioritise patient
safety cannot be determined and the question remains whether or not the way ambulance services think
about safety and the way in which it is reported should be addressed.

Conclusions
There is little consistency regarding the information on attitudes and approaches to patient safety as
presented in the official reports produced by ambulance services. The apparent lack of a common
language and terminology makes it difficult to determine the extent to which patient safety is being
addressed within ambulance services. This hinders the ability to draw conclusions whether or not the safety
issues perceived as priorities for ambulance services meet the patient safety needs identified by organisations
such as the NPSA, NHSLA and by coroners’ reports.

National Patient Safety Agency patient incident report data
Introduction
In 2000, the Department of Health published four requirements to be met by the NHS to facilitate learning
from AEs, comprising:
1.
2.
3.
4.

unified mechanisms for AE reporting and analysis
a more open culture in which errors or service failures can be reported and discussed
mechanisms to ensure that when lessons are identified, the necessary changes are put into practice
a wider appreciation of the value of the system approach to preventing, analysing and learning
from errors.1

The NPSA was established in 2001 to identify patient safety issues nationally, collate confidential incident
reports and find appropriate solutions to the causal event, and provide feedback to enable organisations to
improve patient safety.2 The resulting patient safety incident report data are published on a 6-monthly
basis for every health-care trust. They present statistics on reported patient safety incident types according
to NPSA categories, publish a comparison of the statistics for individual organisations and assess reports of
incidents and near misses by looking at the frequency of reporting and degree of harm. Trusts receiving
the reports are encouraged to act on them to improve patient safety. The first NPSA Patient Safety Incident
Report data were published in March 2009.396

Aim
The aim of this study was to review NPSA incident report data for English ambulance services to consider
the occurrence of patient safety incidents and the main incident types.
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Methods
Incident report data for English ambulance services were accessed and downloaded from the Organisation
Patient Safety Incident Reports on the NPSA website397 for the reporting periods from:
1. April 2010 to September 2010
2. October 2010 to March 2011
3. April 2011 to September 2011.
Data for the individual ambulance services were collated in a single database and displayed comparatively
using descriptive statistics and a summary of trends was reported. It was initially hoped that some
secondary analysis of data might be possible. Unfortunately, because of the reorganisation of the NPSA,
it was not possible to obtain this level of data in the required timescale.

Results
Figure 6 shows AEs reported by the 10 English ambulance services during the 6-month assessment periods
from April 2010 to September 2011. Ambulance services are presented in order of decreasing size
(resident population served in 2010/11). When considering the data for April to September 2011, there is
a trend for ambulance services serving greater numbers of people to report more incidents. For four
ambulance services (East of England, West Midlands, London and North East) AE reporting increased
from April 2010 to September 2011 and, in contrast, the numbers of AEs reported decreased for the
North West, Yorkshire and South Western. In London and the North East the number of events reported
increased dramatically by three and eight times, respectively, for April to September 2011 as compared
with the previous 6-month period. For the other trust areas the number of AEs reported fluctuated over
the assessment period.
The percentage of reported incidents per 999 call is highly variable between ambulance services, with a
range from 0.042 to 0.165 (Table 9). It is recognised that the variation in reporting rates has two main
influences: a low rate may be caused by a failure to report incidents within the organisation, which may
be related to organisational culture; however, a low rate may, more rarely, also be due to few incidents.
In most scenarios, it is generally accepted that a high rate of reporting of low-level incidents is a positive
sign and indicates a culture open to learning from such reports. Without more detailed analysis, including
looking at the ratio of severe to minor incidents reported, no further judgement can be made on the
significance of this variation.
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Delays in reporting AEs to the NPSA are summarised in Figure 7. In the reporting period from April 2011 to
September 2011 the mean time to reporting incidents to the NPSA was 36 days.

FIGURE 6 Incidents reported to the NPSA by ambulance trusts in 2010–11. a, Ambulance services that joined the
Patient Safety First campaign.
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TABLE 9 Percentage of incidents reported to NPSA per 999 calls, by ambulance trust (April 2010 to
September 2011)

Ambulance trust

Number of incidents
reported to NPSA

Number of 999 calls

% incidents per 999 call

East Midlands

531

893,067

0.059

625

1,040,073

0.060

Great Western

166

394,251

0.042

London

935

1,587,198

0.059

North East

253

542,226

0.047

1152

1,351,995

0.085

261

585,111

0.045

South East Coast

242

871,551

0.028

South Westerna

986

596,870

0.165

a

706

1,095,653

0.064

832

923,840

0.090

East of England

a

North West
South Central

a
a

West Midlands
Yorkshire

a Ambulance services that joined the Patient Safety First campaign.

200
180
160

Days

140
120
April–September 2010
October 2010–March 2011
April–September 2011

100
80
60
40
20
W
es
t
fE
ng
la
W
nd
es
a
tM
id
la
nd
sa
Yo
rk
sh
Ea
ire
st
M
id
So
la
ut
nd
h
s
Ea
st
Co
So
as
ut
ta
h
Ce
nt
So
ra
ut
la
h
W
es
te
rn a
N
or
th
Ea
st
to

Ea
s

N

or

th

Lo

nd
on

0

FIGURE 7 The time delay in reporting incidents to the NPSA by English ambulance services in 2010–11
(the line indicates the mean reporting delay of 36 days).

Figure 8 shows the proportion of incidents reported by ambulance services in comparison with other care
environments and suggests that ambulance services may be less likely to report than other hospital
settings. However, it is possible that differences may relate to the sizes of the different care settings and
the duration of care (ambulance services care for patients for a very short period of time compared with
other NHS organisations).
Reporting of AEs to the NPSA by ambulance services classified by incident type is presented in Figure 9;
the data suggest that ambulance services most frequently report patient safety issues concerning access,
admission, transfer and discharge, and patient accidents (any incident resulting in avoidable harm).
Self-harming behaviour and infection control were reported at lower frequencies.
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Discussion
The NPSA has developed a system to collate and review confidential patient safety incident reports on a
national basis from all care settings. The data are publicly available and a rich source of summary data on
AE reporting. This evaluation found that relative to other health-care sectors (e.g. acute hospital trusts,
community services and mental health services) ambulance services report small numbers of incidents
annually. There is variation in the frequency with which ambulance services reported incidents. This did not
seem to be related to the size of ambulance service and may reflect different thresholds for reporting.
Consequently, analysis of data reported to the NPSA is likely to miss a number of unreported incidents.
There was consistency over time in the themes that prompted reports. Access, admission, transfer,
discharge (including missing patients) were reported most frequently and patient accidents were the next
most common incidents; however, the absence of accident reduction activity in the quality accounts and
annual reports suggests that ambulance service activity regarding patient safety is not focused on those
events that occur most frequently. Therefore, published literature examining incident reports probably also
lacks a focus on events that occur with a high degree of frequency.
These categories map to 9 of the 25 topic areas highlighted in the literature review (assessment/
management, communication, decision-making, dispatch, equipment, medication, non-conveyance,
transfers, and treatment/procedure). This analysis was limited by restricting it to the publicly available
material that has been analysed by the NPSA. The reason for this was the abolishment of the NPSA in
April 2012, which meant that we were unable to receive the data as we needed them. Overall, the
analysis of the National Reporting and Learning System (NRLS) data may help to understand the present
safety issues. However, any analysis will be limited because of the classification system of reported
incidents, which is designed for secondary care and not ambulance services.

NHS litigation authority data
Introduction
There is an increasing trend towards litigation in health services both nationally6 and internationally.
Litigation incurs costs for the NHS health-care budget and finances used would be better spent on patient
care.6 The causes of litigation are varied and include communication errors,103 road traffic collisions,398
negligence, treatment delays,399 and inadequate assessment and/or treatment. It is important to
understand the nature of incidents to enable lessons to be learnt by ambulance services.

Aims
The aims of the study were to assess the pattern of litigation claims against ambulance services in England;
to consider whether or not the number of cases increases over time; what the causes, outcomes, and
costs of litigation are; and what lessons can be learnt.

Methods
This study retrospectively reviewed claims reported to the NHSLA by ambulance service trusts in England
over the period 1995/96 to 2010/11. Reports were assessed if they related to the pre-hospital care
(including health-care settings allied to pre-hospital care) and litigation arising from emergency and
transport services. Incidents could involve adults or children receiving pre-hospital care. As the data set
was anonymised, details of the claimant’s age, sex and presenting condition were not provided; sex was
sometimes indicated, but was not systematically reported. The anonymised data were collated and
analysed using IBM Statistical Product and Service Solutions (SPSS) version 19.0 software (IBM Corporation,
Armonk, NY, USA) and the data set comprised 733 cases. One case was input as a negative value and,
as the NHSLA was unable to provide an explanation, the case was excluded from analyses.
The main outcome measure assessed was the number of claims that resulted from mistakes and/or poor
service and the cost of such claims.
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Results
Open compared with closed cases
Of the assessed cases, 20.6% (151/732) were open, 78.6% (575/732) closed and 0.8% (6/732) were
classified as ‘incident’ at the time of this study; the definition for incident cases could not be clarified.
For all six incident cases, no damages were awarded but all other data points for the claimants were
available. Therefore, for the purposes of these analyses, incident cases were treated as open.

Specialties involved
Although the primary specialty involved in the litigation incident was pre-hospital care, 15 other specialties
were also involved including accident and emergency (A&E), primary care, mental health services and
obstetrics, and dual-specialty involvement accounted for 14.2% of cases (104/732).

Trends in litigation
The number of litigation claims increased over the time period from 1995/6 to 2005/6 and thereafter
numbers plateaued. In 1995/6, there were three claims compared with 77 in 2005/6 (Figure 10).
Data for 2010/11 were incomplete at the time of this study.

Litigation causes
Litigation resulted from a wide variety of causes, and in 8.2% (60/732) of cases was due to multiple
factors. The primary cause of incidents is presented in Table 10. Of the 32 categories identified, the most
common causes of litigation were lack of assistance (26.1%, 191/732), failed or delayed treatment
(18.4%, 135/732), failed or delayed admission to hospital (12.0%, 88/732) and failed or delayed diagnosis
(10.8%, 79/732).
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© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

89

DOCUMENT REVIEW AND ANALYSIS

TABLE 10 Cause of the incident (n = 732)
Cause of incident

% (n/all incidents)

Lack of assistance/care

26.1% (191/732)

Failed/delayed treatment

18.4% (135/732)

Failed/delayed admission to hospital

12.0% (88/732)

Failed/delayed diagnosis

10.8% (79/732)

Failed/delayed referral to hospital

6.4% (47/732)

Inappropriate treatment

4.5% (33/732)

Failure to recognise a complication

3.1% (23/732)

Failure to supervise

3.1% (23/732)

Inadequate nursing care

2.6% (19/732)

Equipment malfunction

1.6% (12/732)

Operator error

1.5% (11/732)

Lack of facilities/equipment

1.4% (10/732)

Other/unknown/not specified

2.5% (18/732)

Error with agent/dose/route, etc.

0.8% (6/732)

Application of excess force

0.7% (5/732)

Wrong diagnosis

0.5% (4/732)

Assault, etc., by hospital staff

0.4% (3/732)

Failure to act on abnormal test results

0.4% (3/732)

Incorrect injection site

0.4% (3/732)

Slip or trip

0.4% (3/732)

Failure to warn/informed consent

0.3% (2/732)

Fell into/from an object

0.3% (2/732)

Infusion problems

0.3% (2/732)

Medical errors

0.3% (2/732)

Defective tools/equipment

0.1% (1/732)

Inappropriate discharge

0.1% (1/732)

Injuries to others by patient

0.1% (1/732)

Intraoperative problems

0.1% (1/732)

Intubation problems

0.1% (1/732)

Manual handling

0.1% (1/732)

Self-harm

0.1% (1/732)

Failure to carry out observations

0.1% (1/732)
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The outcome of litigation incidents
A total of 47 outcomes were reported for litigation incidents and 10.1% (74/732) of cases had multiple
outcomes. In 25.7% (188/732) of cases, the incident led to death of the patient. Other serious outcomes
are described in Table 11. In some cases, the incident outcome had serious and permanent consequences
for both the patient and their family in terms of lifestyle and well-being: in 5.5% (40/732) of cases
the patient suffered brain damage; other life-limiting conditions included paraplegia (1.5%; 11/732),
amputation (1.2%; 9/732), cerebral palsy (1.1%; 8/732), tetraplegia/quadriplegia (1.1%; 8/732),
stroke (0.8%; 6/732), partial paralysis (0.3%; 2/732) and incontinence (0.1%; 1/732).

Location of the incident
Litigation incidents arose at a number of different locations, but most took place in the patient’s home
(42.6%; 312/732) or in the ambulance/during transfer to further care (14.8%; 108/732). The remaining
locations where the incident occurred are listed in order of frequency: public place, ambulatory care/
diagnostic treatment centre, clinical area, A&E, non-clinical area, unknown, call/control centre,
support services, general practitioner (GP) surgery, health centre/out-of-hours centre, nursing home,
day care services, outpatient department, prison/remand centre, residential care home, dental surgery, or
intermediate care setting.

Costs of litigation
For most closed litigation claims (60.2%; 346/575) no damages were paid. The highest amount awarded
was £2.8M, with an average cost per settlement of £10,591.57. The highest settlements (≥ £500,000)
were for cases of brain damage. Costs were incurred by claimants undertaking litigation and the highest
cost reported was £200,000. The average cost for claimants was £4526.88 [standard deviation (SD)
£16,296.28]. Costs for defending claims were also reported, with the highest being £122,160.06 and the
average cost of defence being £2482.65 (SD £8584.45).
TABLE 11 Outcomes resulting from the incident (n = 732)
Outcome of incident

% (n/all incidents)

Fatality

25.7% (188/732)

Unnecessary pain

24.0% (176/732)

Fracture

9.4% (69/732)

Brain damage

5.5% (40/732)

Psychiatric/psychological damage

3.3% (24/732)

Poor outcome: fractures, etc.

3.0% (22/732)

Bruising/extravasation

2.6% (19/732)

Spinal damage

2.6% (19/732)

Cardiac arrest

2.3% (17/732)

Additional/unnecessary operation(s)

1.6% (12/732)

Paraplegia

1.5% (11/732)

Amputation (lower)

1.2% (9/732)

Joint damage

1.2% (9/732)

Tissue damage

1.2% (9/732)

Cerebral palsy

1.1% (8/732)

Nerve damage

1.1% (8/732)

Tetraplegia/quadriplegia

1.1% (8/732)
continued
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TABLE 11 Outcomes resulting from the incident (n = 732) (continued )
Outcome of incident

% (n/all incidents)

Loss of baby

0.8% (6/732)

Other

0.8% (6/732)

Scarring

0.8% (6/732)

Stroke

0.8% (6/732)

Unknown

0.7% (5/732)

Meningitis

0.5% (4/732)

Other visual problems

0.5% (4/732)

Burn(s)

0.4% (3/732)

Cardiovascular condition

0.4% (3/732)

Dislocation

0.4% (3/732)

Multiple injuries

0.4% (3/732)

Not specified

0.4% (3/732)

Orthopaedic injuries

0.4% (3/732)

Respiratory disorder/failure

0.4% (3/732)

Bladder damage

0.3% (2/732)

Other infection

0.3% (2/732)

Partial paralysis

0.3% (2/732)

Perforation

0.3% (2/732)

Rupture

0.3% (2/732)

Stillborn

0.3% (2/732)

Anaphylactic shock/allergic shock/allergy

0.1% (1/732)

Bowel damage/dysfunction

0.1% (1/732)

Developmental delay

0.1% (1/732)

Facial injuries

0.1% (1/732)

Head injuries

0.1% (1/732)

Incontinence

0.1% (1/732)

Liver damage

0.1% (1/732)

Loss of lung

0.1% (1/732)

Lung disease

0.1% (1/732)

Multiple disabilities

0.1% (1/732)

Oedema

0.1% (1/732)

Reduced life expectancy

0.1% (1/732)

Removal of testicle

0.1% (1/732)

Tendon damage

0.1% (1/732)
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The total cost of claims per year was highest in 2001/2 when settlements reached £3.5M, after which
there was a decline with £105,997 paid in damages to 30 claimants in 2009/10 (Table 12). However, the
total amount paid in 2001/2 was skewed by one large payment of £2.8M and, if this is excluded from the
analyses, there was a gradual reduction in the amount paid out from 2004/5.
The gradual reduction in the amount paid to claimants is mirrored by a reduction in the cost of defending
these actions since the peak in 2001/2. Details of the 15 most costly litigation claims are presented in
Appendix 7.

Discussion
Although the number of litigation claims has plateaued since 2006/7 and the amount of compensation
claimants receive has decreased, claims are still made against the ambulance service. The most common
reasons for claims include lack of assistance or care, failed or delayed treatment, failed or delayed transfer
and failed or delayed diagnosis. The exact cause of litigation incidents was generally unclear and the level
of detail provided in the source data set was insufficient for detailed analysis.
Most damages were awarded when the incident resulted in a fatality but the highest levels were awarded
when the incident led to brain damage, in recognition of the need for lifetime care. The decrease in the
amount of damages paid over time does not appear to be owing to the ambulance service mounting a
fierce defence of the action, as the cost of defending cases also fell since the peak in 2001/2.

TABLE 12 Costs of damages per year for closed cases (n = 575)
Year

Number of cases

Total cost per year (£)

Mean (£)

SD

1995/6

3

8000.00

2666.67

4618.80

1996/7

1

0

N/A

N/A

1997/8

6

85,000.00

14,166.67

34,701.10

1998/9

20

241,500.00

12,075.00

33,823.18

1999/00

35

28,875.00

825.00

2213.39

2000/1

41

69,795.25

1702.32

4600.23

2001/2

51

3,549,916.66

69,606.21

3.94

2002/3

54

966,648.87

17,900.91

70,335.40

2003/4

53

144,609.00

2728.47

5207.76

2004/5

60

1,162,000.70

19,366.68

43,847.97

2005/6

70

435,938.60

6227.69

13,352.60

2006/7

62

353,858.25

5707.39

19,665.68

2007/8

37

300,622.18

8124.92

25,280.65

2008/9

45

291,549.55

6478.8789

16,108.54

2009/10

30

105,997.00

3533.2333

6767.04

2010/11

7

8719.00

1245.57

1937.90

N/A, not applicable.
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A number of limitations seriously impact the interpretations that can be drawn from the litigation data
presented here. Certain anomalies in the data set could not be explained by the NHSLA, such as the
inclusion of minus values for damages and the ‘incident’ category included in the closed and open
variable, and no data were provided on patient age, sex, presenting condition or the discipline and level
of experience of the ambulance clinician. Incident descriptions were poor, there were no data on the
ambulance services involved and it was therefore unclear whether or not some services are subject to more
litigation than others. The data from the litigation agency are limited, as not all safety incidents will
be reported.
There is also concern regarding the validity of the data provided by the NHSLA. In 2008, Dobbie and
Cooke6 published an analysis of litigation claims from 1995 to 2005 and reported 17 cases for which the
damages exceeded £1M; however, only one settlement for damages exceeded £1M in our data set for
1995 to 2011. It is difficult to explain this discrepancy, which has not been clarified by the NHSLA.
As a result, definitive conclusions cannot be drawn concerning the number of litigations cases brought
over time.
The top 10 causes of incidents (see Table 10) resulting in litigation have been mapped against the 25 topic
areas and found to encompass eight of these: assessment/management, diagnosis, equipment/resources,
individual factors, non-conveyance, observation/monitoring, skill set and treatment/procedures. However,
it is recognised that the ability to detect all categories is limited by the coding system used, hence some
underlying causes may be omitted.

Conclusions
This analysis provides a snapshot of patient safety incidents over a 15-year period, providing limited data
on the nature, cause and costs incurred. Although the data suggest a plateau in the number of litigation
claims against the ambulance service and a decrease in the cost of damages paid over recent years,
limitations in incident description and data set quality preclude in-depth analysis of the cause. However,
given the inadequacies in the data set it is difficult to draw definitive conclusions, one area that ambulance
services should examine and aim to reduce is the number of incidences of failed or delayed treatment.
The NHSLA should consider the limitations in the quality of its data and aim to develop a more consistent,
detailed and reliable reporting system.

Coroners’ reports
Introduction
Her Majesty’s Coroner is responsible for investigating sudden, unnatural or unexplained deaths as well as
sudden deaths in the community and deaths for which the cause is uncertain; therefore, situations when
there are concerns about the care received prior to death are referred to the coroner. The coroner (or their
officer) will investigate the circumstances surrounding the death and will decide whether or not an inquest
is to be held. When an inquest is held, witnesses are called (e.g. clinical staff, pathologist, relatives) to
present evidence relevant to the cause of death. If inquest evidence suggests that there might be a risk of
future deaths and action is needed to prevent recurrence, the coroner prepares a report under rule 43,
which suggests actions to prevent future deaths. These reports can be served to all involved or with an
interest in an incident and require a response by the recipients stating whether or not the suggested
actions will be taken and, if they are not going to be taken, indicating the reason why.

Aim
The aim was to summarise the issues that caused the coroner to send a report to an ambulance service
under rule 43 in order to identify patient safety incidents with ambulance service involvement.
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Methods
Summaries of the coroners’ reports were accessed at www.justice.gov.uk/publications/policy/moj/summaryof-reports-and-responses-under-rule-43-of-the-coroners-rules.400 The summaries of coroners’ reports issued
from 2008 to 2011 were screened for ambulance service involvement and relevant documents were then
downloaded for review. This period was chosen because 2008 is the time when the letters became
publicly available in one location. To obtain letters before this time would have required contacting every
coroner and this was not considered feasible.
A thematic analysis was undertaken to identify patient safety issues that triggered coroners’ reports. For
consistency, the categories identified for use in the prioritisation exercise (see Chapter 6) were used for
classification of the summaries of the coroners’ reports. The summaries were analysed with a view to
identifying potential patterns in incident types and the receiving ambulance service.
The decision to issue a rule 43 letter is personal to the coroner when he or she believes that it may prevent
a similar future death. The number undertaken by each coroner is highly variable. The information
recorded on this database has been abstracted by a non-researcher at the Ministry of Justice and it is,
therefore, their opinion of the key issues that are analysed. Although this study adds information about
some cases, it cannot be considered a representative sample of coroners’ cases when safety issues
were present.

Results
The search identified 25 reports sent to ambulance services between July 2008 and March 2011. Of these,
22 involved nine English ambulance services. Figure 11 illustrates the number of reports sent to each
ambulance service, taking into account the number of people served. Given the small number issued, the
findings suggest an even spread of coroners’ reports across the majority of English ambulance services.

Number of coroners’ reports per million
people served

Table 13 details the actions required by rule 43 notices. The patient safety issues that triggered more than
half of coroners’ reports related to communication issues and patient assessment skills. Communication
was the main focus of seven notices and, of these, four related to communication between the ambulance
service and hospitals, two related to internal communication issues and one related to interagency (police)
communication. Assessment was relevant to eight notices (four relating to assessment/treatment of specific
conditions, three to clinical assessment skills and one to record keeping). Other notices were grouped
under the headings of training (one), treatment (four), organisation/culture (three) and equipment (two).
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FIGURE 11 Number of coroners’ reports received by English ambulance services between July 2008 and
March 2011.
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

95

DOCUMENT REVIEW AND ANALYSIS

TABLE 13 Summary of actions issued to English ambulance services under rule 43, by category
Category

Rule 43 ruling

Communication

Hospital and ambulance service to consider improving communication between health professionals
To consider the relationship between the ambulance service and hospital staff and the process of
transmitting ambulance records to A&E staff to enable continuity of care
Ambulance service to consider a review of transmission of ambulance records to hospital staff to enable
continuity of care
To consider sending notification of road closures by e-mail rather than post, or consider if such
information could be integrated with central control/ambulance navigation systems
To consider disseminating guidance to all ambulance trusts about best practice for communications
between call centres and ambulance crews
To consider a review of the police airwave system and communication between police and ambulance
services when ambulance personnel attend the scene of a violent incident
To consider a review of policy to enable the communication of important patient medical information
to the ambulance area responding to the request

Assessment

Ambulance service to include a pain score on their record sheet
Ambulance service to consider reminding technicians to conduct their own medical assessments
Ambulance service to consider a review of guidelines for assessment of patients who appear drunk
Ambulance service to consider a review of guidance when an ambulance is called to a police station
To consider provision of ambulances to people advised to contact the emergency services if their
condition deteriorates after discharge from hospital following major surgery
To consider incorporating other sources of information at initial diagnosis, particularly the ambulance
service’s patient report form; reviewing procedures for assessment of fitness for discharge and
reviewing policy on initiating serious untoward incident procedures
To consider issuing guidance to operators to ask callers what drugs the patient has taken (if any)
To consider a review of how information provided to the ambulance service and NHS Direct is assessed
and to ensure that a diagnosis of metabolic ketoacidosis is considered when symptoms could indicate
this condition

Training

To consider a review of training on excited delirium and risk assessment both at the scene of arrest and
the police station; the use of police vehicles to transport prisoners to hospital; guidance on monitoring
and observing prisoners; guidance for forensic medical examiners at the police station; guidance on
calls to the ambulance service and how they should be handled

Treatment

To consider a review of protocols and guidance on prescribing antibiotics in A&E when a patient
displays possible symptoms of meningitis; to consider guidance to ambulance staff on keeping possible
items of evidence and accurate recording of observations
To consider providing adrenaline, amiodarone and atropine to ambulance services in different coloured
boxes to avoid confusion
To continue efforts to provide places of safety for people with mental health concerns
To consider allowing patients to use walking aids with which they are familiar, including when
travelling by ambulance

Organisation/
culture

To consider evidence from the inquest in carrying out the critical incident review
Ambulance service to consider a review of its policy on solo responders attending emergencies and
crew meal break arrangements
To consider disseminating the action plan arising from their serious untoward incident investigation to
all ambulance services throughout England

Equipment

To consider providing equipping ambulance crews with equipment to effect forcible entry and training
in its use
To consider rigorous servicing of all defibrillator equipment in accordance with service schedules;
decommissioning and replacing all defibrillator batteries and improving ambulance staff training in the
use of defibrillators
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Discussion
This study of coroners’ rule 43 reports identified 25 notices that were issued over a 3-year period (2008–11).
The main reason for serving a rule 43 coroners’ report to ambulance services involved communication
issues. Ambulance services often represent the first point of contact for a patient with acute, potentially
life-threatening events. Communication plays a key role in ensuring effective dispatch (from the control centre
to the scene), liaison with relevant agencies (e.g. police, carers) at the scene and ensuring that information
obtained at the first contact is recorded and communicated effectively to hospital staff (in the event the
patient is transferred to hospital) or those responsible for follow-up care (e.g. social services, GPs). Successful
communication requires a systems approach to ensure that information is passed effectively within and
between organisations. The seven rule 43 notices identified by this study provide examples of where
communication may have failed and contributed to the death of a patient. Ensuring that ambulance services
have effective communication systems in place is an important priority.
The second key theme of the coroners’ reports related to weaknesses in patient assessment and identified
areas such as deficiencies in record keeping, and assessment and management of specific clinical
conditions. Some, but not all, issues arose in the context of patients assessed on scene and when a
decision was made to leave the patient at the scene rather than transfer them to hospital for further
assessment and treatment. Such a see-and-treat approach has the potential to be resource effective, but
requires careful evaluation to ensure that patient outcomes are improved rather than a delay being
experienced in provision of necessary care; ensuring that the see-and-treat approach retains a focus on
patient outcome is key to the provision of safe and effective care. The inclusion of recontact rates in
national quality indicators represents a useful starting point for this process.
It is recognised that the information from this study may not be representative, as it covers only cases
for which a coroner issues a rule 43 notice. The decision to do this is at the personal discretion of
each coroner.
The review of rule 43 notices was useful in highlighting examples of lapses in patient care pathways that
resulted in death. However, shortcomings in this evidence must be acknowledged: 25 reports is a small
number and is an insufficient basis for development of firm conclusions; the reports are associated with
individual patient cases and generalisation of the results is not necessarily appropriate; summary reports
provide little information that is suitable for analysis or to facilitate identification of underlying safety
issues; and, finally, the number of reports received by an ambulance service should not be used to reflect
the quality of services offered, as the number of reports also relates to the number of people served
and the coroner’s perception of the incident.
All the rulings were mapped to three topic areas of the 25 highlighted in the literature review, namely
assessment/management, communication and non-conveyance.
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Chapter 5 Staff and user perception in
ambulance services
Introduction
Although ambulance services have traditionally responded to targets and requirements placed on them,
little is known concerning staff and user perceptions of areas of concern for patient safety. Three
approaches were used to inform aspects of staff and user perceptions of ambulance services. The first
involved the development of an ambulance service questionnaire, which was distributed to ambulance
service medical directors, and focused on potential safety concerns; the second involved a questionnaire
based on the London Protocol that was distributed to a patient and public forum of an NHS ambulance
service addressing a broad spectrum of ambulance service provision; and the third involved assessing the
perceptions of ambulance service staff regarding patient safety by analysing data from the ambulance
service safety prioritisation event.

The ambulance service medical directors’ questionnaire
Aims
The aim of this component was to understand how different groups perceived safety issues in ambulance
services. The first group to be surveyed was the medical directors of the ambulance services.

Developing the survey measure
Preliminary interviews: in order to identify patient safety issues of potential concern to ambulance services
and their users, a series of face-to-face interviews to identify themes were conducted to inform the
development of a broader questionnaire. A small sample of ambulance services was approached for
permission to interview the medical director, the clinical governance lead and the risk management lead or
their equivalent; these individuals were considered key to establishing and maintaining safety culture
within the ambulance service.
Three ambulance services agreed to participate as pilot sites and the eight interviews occurred between
December 2011 and May 2012. This period was protracted as a result of increased winter pressures within
the ambulance service. The interviews were based on three open questions, each with a distinct objective.
Question 1: ‘What in your opinion are the most important issues facing the ambulance service with respect
to patient safety?’ The objective of this question was to identify those areas that stakeholders within the
ambulance service perceived to be key in maintaining safe and effective services.
Question 2: ‘What sort of documentation exists within the trust around patient safety and can we access
it?’ The objective of this question was to determine how ambulance service trusts communicate their
patient safety message to operational staff and the level of priority associated with this message.
Question 3: ‘Are you aware of any literature at national or local level that addresses patient safety issues
(reports, guidance, etc.)?’ The objective of this question was to identify the literature utilised by the
ambulance service to guide policy-making. It also served to ensure that all patient safety documentation of
importance to ambulance services was identified by the research team and included in the systematic review.
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The interviews were quite open-ended and notes were made by one member of the team, while another
team member undertook questioning and exploration of the issues raised. A list of topics mentioned by
each interviewee was produced and the lists were compared to identify areas of agreement and overlap;
the degree of overlap was high and it was not felt necessary to conduct further exploratory interviews.

Questionnaire
In order to extend coverage and obtain the perceptions of all medical directors of the ambulance service,
a questionnaire was constructed based on the open interviews (see Appendix 8 or www.warwick.ac.uk/
ambulancesafety). All points mentioned by at least two respondents in the pilot interviews were included
resulting in a list of 10 topic areas that were perceived as potentially impacting on patient safety.
The 10 areas were:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

delay in gaining access to hospital
equipment failure/shortage
call handling triage/categorisation
decision to leave at home
medication errors
skill mix of available staff
increased clinical intervention
handover process at hospital
resources available to respond
allocation of patients at colocated sites (A&E/minor injury units).

The questionnaire was distributed to the medical directors of all English ambulance services (n = 11) and a
response was received from seven. Medical directors were asked to rate each item in terms of importance
on a scale of 1 to 10, with 10 being most important.

Results
The scores for each participant on the ambulance service questionnaire were collated and analysed using
IBM SPSS version 19.0. The mean scores for each item were calculated and are presented in Table 14;
a higher score representing a perceived greater safety risk.
Although any cut-off from these sets of scores would be arbitrary, it would appear that ‘delay in gaining
access to hospital’ at 8.6 is by some margin seen as a key safety issue (see Table 14). If we view overall

TABLE 14 The mean rating for each factor from the ambulance service questionnaire
Factor

Mean rating

Delay in gaining access to hospital

8.6

Handover process at A&E

6.6

Call handling triage/categorisation

6.0

Decision to leave at home

5.6

Resources available to respond

5.3

Equipment failure/shortage

4.6

Increased clinical intervention

4.5

Skill mix of staff available

4.1

Allocation of patients at colocated sites

4.0

Medication errors

3.6
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ratings above five as suggesting importance then the next groups are relatively similar, with perhaps
‘handover process at A&E’ (6.6) and ‘call handling triage/categorisation’ (6.0) as of slightly more concern.
Although this was a small sample (n = 7), it does represent the views of over half of the most senior clinical
staff in ambulance services.
The areas scoring a mean score greater than five represented four areas of the 25 topics from the
literature review, namely dispatch, handover, non-conveyance and time factor/delay.

The patient and public forum questionnaire
Aims
The aim of the study was to establish the opinions and perceptions of potential users of ambulance
services as related to patient safety in ambulance services and the factors that have an impact on it. It was
felt that useful insights might be gained from non-ambulance staff who had an understanding of how
ambulance services function and are organised, and an awareness of some of the challenges faced
by ambulance services.

Methods
In order to engage with members of the public and potential ambulance service users who had an
understanding of how ambulance services operate, a meeting was arranged with the patient and public
forum of a large metropolitan ambulance service. A short presentation relating to the purpose of the
meeting and collection of data were provided, following which meeting attendees were asked to complete
a questionnaire. Attendees were not obliged to participate and had the option of completing the
questionnaire anonymously.
The questionnaire comprised two sections, the first of which contained 49 questions and the respondent
was asked to rate, using a 10-point Likert scale, how important they felt each issue was for ambulance
services. A score of 1 rated the area as being of little concern with respect to patient safety, whereas a
score of 10 rated the area as being of major concern with respect to patient safety. The questions were
derived from work initially undertaken by the study team and the expert review group to develop a
framework to categorise findings from the systematic literature review (see Chapter 3). This initial work
analysed and compared the existing AHRQ conceptual framework, the London Protocol, the National
Reporting and Learning Service framework, the Patient Safety First Safety Domains and the Yorkshire
Contributory Factors Framework. All items identified from each of the frameworks were collated into a
table and then each item was recorded on a card. Duplicate cards were removed. Each of the elements
identified on the remaining cards was incorporated into section one of the patient and public
forum questionnaire.
The second section asked respondents to identify what they believed to be the five most important factors
affecting patient safety in ambulance services (not in order of importance). Additionally, a free-text area
was provided for respondents to add any additional information that they felt was important.

Results
Nine attendees of the patient and public forum meeting agreed to participate and completed
questionnaires. The scores for each participant on the ambulance service questionnaire were collated and
analysed using IBM SPSS version 19.0. The mean scores for each element were calculated and are
presented in Table 15; a higher score representing a perceived greater safety risk.
In section 2, attendees were also invited to identify what they perceived to be the five most important
safety concerns (not in any particular order) and a free-text area was provided to allow attendees the
freedom to raise any other issues they felt were important considerations that may not have been included
within the questionnaire. There was considerable variation in these elements and it was not possible to
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TABLE 15 The mean score for each element from the patient and public forum questionnaire (1 being of little
concern and 10 being a major concern)
Dimension

Element

Mean score

Patient factors

Patient language and communication

7.8

Personality and social factors

5.7

Patient factors, e.g. mobility

6.8

Patient condition or illness

8.3

Education and training (level of)

8.2

Clinical knowledge (level of)

8.7

Clinical assessment skills (level of)

8.5

Critical thinking or clinical decision-making abilities (level of)

8.3

Active individual failure

8.0

Staff physical and mental health

7.4

Staff individual factors, e.g. personality/human factors

7.0

Safety knowledge

8.3

Supervision

8.0

Leadership and line management

8.1

Team structure (congruence, consistency, leadership, etc.)

7.8

Team communication

8.3

Care setting/physical environment/weather

6.5

Staffing levels and skills mix

8.4

Correct skills deployment

7.9

Operational efficiency

7.8

Shift patterns

8.7

Staff workload

8.4

Communication systems (information technology)

7.9

Infection prevention and control

8.6

Decision-making aids

7.7

Availability and use of protocols/guidelines

8.1

Design, availability and maintenance of equipment

8.1

Availability and accuracy of test results

7.9

Vehicles

8.0

Policies, standards and goals

7.0

Safety culture and priorities

8.3

Organisational culture

8.0

Implementation of care, review, monitoring

8.0

Documentation (records and identification)

7.6

Financial resources and constraints

7.2

Organisational structure

7.3

Staff factors

Team factors

Work environment

Task and technology factors

Organisational and
management
factors
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TABLE 15 The mean score for each element from the patient and public forum questionnaire (1 being of little
concern and 10 being a major concern) (continued )
Dimension

Element

Mean score

Institutional context factors

Organisational performance (target mentality)

6.8

NHS executive

6.6

Consent, communication, confidentiality

7.4

Support from central functions

7.9

Links with external organisations

6.8

External policy

7.1

Economic and regulatory context

7.2

Care pathways, including non-transport

8.0

Access, admission, transfer, discharge

7.2

Public involvement and expectation (end of life;
destination alternatives)

7.1

Safeguarding

8.1

Medication errors

7.9

Falls

8.0

Outcomes

summarise these data without losing a considerable number of viewpoints; however, it would not be
unreasonable to draw the conclusion that the primary areas of concern relating to patient safety in
ambulance services, from the perspective of participant feedback in the free-text section, could be broadly
categorised as falling within the domains of clinical capability of individual ambulance clinicians and
communication skills. Pressures placed on ambulance staff regarding workload were also identified as an
area of concern by participants. Responses to section two are included in Appendix 9.

Discussion
There was a high level of consistency in responses to specific questions when comparing services that
returned questionnaires. However, the overall ratings showed a degree of discrepancy when comparing
services (one service had an average overall rating of 6.9 and another of 4.1). This suggested that
different services applied the rating scales differently or they perceived different levels of risk to be
associated with the different areas surveyed in the questionnaire. The most obvious area in which there
were differences in ratings for different services was ‘call handling triage/categorisation’ (for which scores
ranged from two to nine) and ‘decision to leave at home’ (for which scores ranged from two to nine). The
observation that the most discrepant scores were associated with three services indicates differential
experiences of these safety concerns. The additional ad hoc data given by participants of the prioritisation
event were remarkably consistent with the main questionnaire findings.
There is considerable agreement among those involved in delivering ambulance services that operational
delivery of services is key, with the highest safety risks cited by ambulance service medical directors being
delays in gaining access to hospital and the patient handover process on reaching EDs. These findings
indicate a pressing need for interorganisational research and the development of interventions spanning
the link between ambulance services and emergency care.
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The patient forum exercise provides limited insight into the perceptions of the wider public with respect to
what is important in terms of patient safety in ambulance services. Although the number of participants
was low, it is apparent that perceptions of the patient and public forum are different from those of the
ambulance service medical directors. Members of the patient and public forum had an excellent
understanding of the issues facing ambulance services, yet their perceptions of what is important in
relation to patient safety were not directly aligned with ambulance service perspectives. Those areas
scoring a mean score greater than eight represented nine of the 25 topic areas from the literature review,
namely assessment/management, communication, equipment/resources, individual factors, infection
control, non-conveyance, safety culture, skill set and training.
Results of the patient and public forum exercise suggest that patients believe factors influencing the initial
assessment undertaken by the responding ambulance clinician have the most significant impact on their
safety, with operational issues being less important.

Care Quality Commission National Health Service staff survey data
Aim
The aim of this reanalysis of the NHS staff survey data was to analyse data specifically related to staff
perceptions of patient safety within the ambulance services in England.

Methods
The postal questionnaire (www.nhsstaffsurveys.com)401 was sent by the Picker Institute on behalf of the
Department of Health to 366 NHS organisations in England encompassing 250,000 NHS staff.
The questionnaire comprised 167 questions, as detailed in Appendix 10. This study includes secondary
analysis of data from the NHS Staff Survey 2011, which was obtained from the UK Data Archive and
used with permission. The 2011 NHS Staff Survey was managed by the Picker Institute on behalf of the
Department of Health. The survey was originally developed and run by Aston Business School on behalf
of the CQC (and predecessor organisations) from 2003 to 2010. From 2013, the Picker Institute manages
the survey on behalf of NHS England and copyright for the survey is held with NHS England. Further details
about the survey programme are available at www.nhsstaffsurveys.com.401
All full- and part-time salaried staff who were employed by the NHS on 1 September 2011 were eligible to
take part. The sample size per trust was based on workforce size and participants were randomly selected
from all staff groups in the trust. The questionnaire process was managed by a company external to the
trust in order to maintain confidentiality.
This analysis considered data from participants in paid employment in ambulance services including
health-care settings allied to pre-hospital care. This analysis considered data only from the 12 ambulance
services in England.
Outcome measures included:
l

l

l

Patient safety: reporting errors that affect patients or staff; fairness for staff involved in an error, near
miss or incident; being encouraged to report an error, near miss or incident; reports being treated as
confidential; trust blame/punishment for in an error, near miss or incident; information given about an
error, near miss or incident; lessons learnt; and hand cleansing available.
Training and supervision/education: taught courses, supervised on-the-job training, mentoring,
shadowing, appraisal, equality and diversity, health and safety, violence and aggression, infection
control, handling confidential data, and information provision to patients.
Continuing professional development: keeping up to date, personal development plans, computer
skills and suggesting improvements to patient care.
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Culture: involved and consulted on workplace changes, recognition of good work, managerial
support, effective top-down communication, patient care as a trust priority, trust manager commitment
to patient care, staff informed about important changes, whistle-blowing, raising concerns and
managers acting on staff feedback.
Organisational demands/processes: work demands/pressures (time, staff, maintaining standards),
availability of supplies, vehicles in good repair, safe working environment and quality of care.

Results
Anonymised data were collated by the Picker Institute (on behalf of the Department of Health) and made
available on the website in a number of formats. The data provided by ambulance services were
downloaded and analysed using IBM SPSS version 19.0. The data set comprised 3823 returns from the
London, Great Western, North East, North West, Yorkshire, East Midlands, West Midlands, East of
England, South East, South Central and South West ambulance services.
The overall response rate was 45%, with the highest response from the East of England ambulance
service, from which 65% of staff approached completed the survey; however, in East Midlands and North
West ambulance services, only just over one-third of those approached completed the survey.
Items relating to the perception of respondents considering ‘patient safety’ a priority for their ambulance
service are shown in Table 16. The data show that a high proportion of respondents had witnessed an
incident (error or near miss) that had affected a patient and 17.5% (670/3823) had reported an error/near
miss that had caused harm to a patient. The majority of respondents (69.2%, 2644/3823) perceived that
their service encourages incident reporting. Over 25% (977/3823) of respondents perceived that their
service blamed or punished staff for incidents (errors and near misses) and 29.7% (1134/3823) stated that
staff were not treated fairly following an incident. A total of 22.3% (854/3823) of respondents perceived
that their trust takes action to ensure they do not happen again.
A wide variety of training was provided by ambulance services (Table 17). The majority of services (69.9%,
2674/3823) provided training in the form of taught courses, with over 40% (1536/3823) providing
e-learning. Fewer than 30% reported one-to-one training such as supervised training on the job (28.2%,
1079/3823) or shadowing (14.4%, 550/3823). Almost 70% (2527/3823) of respondents reported
receiving an appraisal.
Table 18 shows responses for questions related to organisational safety culture. A total of 84.5% (3231/
3823) of respondents indicated that they knew the procedures for reporting concerns about negligence or
wrongdoing by staff, 57.4% (2193/3823) perceived that their trust provides feedback concerning changes

TABLE 16 Perception of patient safety as a priority for ambulance services
Item

%

n/N

Missinga

Saw error/near miss that affected patients

21.1

806/3823

71

Fairness for staff involved in an error

29.7

1134/3823

53

Encouraged to report an error/near miss

69.2

2644/3823

50

Reported an error/near miss that hurt patient

17.5

670/3823

3022

Incident treated as confidential

41.5

1585/3823

1

Trust blamed/punished staff for an error/near miss

25.6

977/3823

60

Staff informed about an error/near miss

19.3

738/3823

60

Lessons learnt from an error/near miss or incident

22.3

854/3823

58

a Questions not answered.
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TABLE 17 Training, supervision and education provided to ambulance services
Item

%

n/N

Missinga

N/A

E-learning

40.2

1536/3823

32

–

Information provision to patients (within the last 12 months)

16.8

643/3823

118

744

Handling confidential data (within the last 12 months)

34.9

1334/3823

83

127

Infection control (within the last 12 months)

54.3

2077/3823

77

222

Major incident

29.7

1134/3823

110

149

Violence and aggression

34.5

1318/3823

80

245

Health and safety (within the last 12 months)

54.5

2085/3823

55

32

Equality and diversity

44.0

1683/3823

78

–

Appraisal

66.1

2527/3823

129

–

Shadowing

14.4

550/3823

33

–

Supervised on-the-job training

28.2

1079/3823

31

–

Taught courses

69.9

2674/3823

34

–

Suggest improvements to patient care

42.6

1629/3823

27

–

Computer skills

10.9

416/3823

116

252

Personal development plan

48.7

1861/3823

1493

–

Continuing professional development

N/A, not applicable.
a Questions not answered.

TABLE 18 Organisational culture
Item

%

n/N

Missinga

Involved in workplace changes

23.8

909/3823

41

Managerial support

47.6

1819/3823

17

Effective top-down communication

34.1

1305/3823

44

Sections of organisation communicate effectively

9.2

352/3823

37

Patient care is a trust priority

37.0

1414/3823

54

Trust managers committed to patient care

29.7

1136/3823

0

Staff kept informed about important changes

57.4

2193/3823

0

Know how to report wrongdoing

84.5

3231/3823

52

Raising concerns

55.4

2117/3823

1

Mangers act on staff feedback

14.5

553/3823

39

a Questions not answered.
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made in response to incidents and < 40% (1414/3823) perceived their service considered patient care a
trust priority.
Table 19 explores the organisational demands placed on staff. Almost 62% (2360/3823) of staff perceived
that their service was maintaining standards and 77.7% (2970/3823) were providing quality of care.
A total of 34.1% (1304/3823) of participants perceived that their service provided a safe working
environment and 18.2% (696/3823) of respondents indicated that vehicles were kept in a good state
of repair.

Discussion
This CQC survey showed that a high proportion of respondents had witnessed an incident, although
fewer had actually reported it. The exact reasons for non-reporting are unclear, although the majority of
respondents perceived that their ambulance service encouraged reporting. Over one-quarter stated that
their trust blamed or punished staff involved in incidents and almost one-third perceived that staff are not
treated fairly following incidents. It is of concern that respondents perceived that, in the majority of cases,
no action is taken to ensure that incidents do not happen again.
Although the majority of respondents perceived that they were delivering quality of care and that
standards were maintained, a large proportion of staff felt they could not meet work demands and
pressures on their time and almost one-third reported insufficient staff. It is of concern that over one-third
of respondents felt that their service was not a safe working environment.
In terms of patient safety culture, the majority of respondents perceived that their trust encourages
incident reporting; however, this could be higher if services consider how they could address the perceived
lack of confidentiality and the perception that staff involved in an incident are not treated fairly and
blamed or punished.
Given the poor response rate and the level of missing data, this survey may under-report incidents.
The CQC should work to improve the response rate to this important survey to improve the utility of these
data in improving patient safety for ambulance services.

TABLE 19 Organisational demands/processes
Item

%

n/N

Missinga

N/A

Cannot meet work demands/pressures on time

35.0

1339/3823

49

–

Sufficient staff

29.5

1127/3823

36

–

Maintaining standards

61.7

2360/3823

43

–

Availability of supplies/equipment

46.2

1765/3823

41

–

Vehicles in good repair

18.2

696/3823

42

486

Safe working environment

34.1

1304/3823

41

524

Quality of care

77.7

2970/3823

28

499

N/A, not applicable.
a Questions not answered.
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Conclusions
There was considerable agreement among those involved regarding which issues they believe are central
to delivering safe ambulance services, with operational delivery of services being key. Patients, on the other
hand, perceive technical/knowledge aspects of the patient–clinician interaction to be most important in
optimising service safety and effectiveness.
The overall findings from the CQC indicate some areas of concern, especially regarding the number of
incidents occurring, the low incident reporting and the perception that lessons are not being learnt.
An additional concern is that over one-third of staff reported work demands that they could not meet.
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Chapter 6 Prioritisation exercise
Introduction
In order to make valid recommendations for future research directions for UK ambulance services, the data
collected and collated from the three work streams, the systematic review (see Chapter 3), the document
and database review (see Chapter 4) and ambulance service staff interviews (see Chapter 5), needed to be
collated and prioritised. The prioritisation exercise used a modified Delphi method. This technique is
particularly useful when there is a wide range of views and opinions. Undertaking it as a conference
ensured that all participants were fully aware of the research findings and also allowed for more discussion
of areas of differing opinion, while maintaining individual anonymous voting.

Aim
The aim of the prioritisation exercise was to provide an evidence-based ranked list of research priorities for
ambulance services in England and Wales.

Methods
A modified three-stage Delphi process was used to prioritise the data generated during this project.
The Delphi process is a means of obtaining expert consensus by taking into account all participants’
opinions. Voting is anonymous and participants are less influenced by group pressures that are known to
affect decision-making. Therefore, opinions are more likely to be based on the participant’s knowledge
and real-world experience than on the official position of the organisation. We ensured participant
knowledge by presenting the findings of all components of this research, which was followed by question
and answer sessions and group discussions; the discussion groups were pre-allocated by the research team
to ensure a spread of ambulance services, professional groups and lay people in each.
An invitation to participate was sent to the medical directors of all UK ambulance services, with each able
to send up to four representatives, including lay members. Of the 60 potential attendees, 20 (33%)
participated and participants included paramedics, clinical advisors, quality managers, risk and governance
managers, lay individuals and medicine and research managers. Two external researchers attended the
prioritisation exercise as observers, but were not eligible to vote (because of the potential for bias as their
research is in a related field).

Identification of research categories (Delphi step 1)
Research topics were identified from the systematic review, the document and database review, and
ambulance service staff interviews. At the meeting of the expert advisory group, research topics were
collated and presented on individual cards. The group were asked to review the research topics and
consider whether or not there were any other topics they would like to add. A card-sort task402 was then
undertaken for which group members were asked whether or not each research topic could be considered
under one of five frameworks: the AHRQ conceptual framework, the NRLS, London Protocol,403 Patient
Safety First domains and the Yorkshire Contributory Factors Framework.404 Although the London Protocol
was applicable to nearly all data, some topics could not be categorised and, after discussion, it was agreed
that nine superordinate categories best accounted for the data.

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

109

PRIORITISATION EXERCISE

Prioritisation of superordinate categories (Delphi step 2)
Having heard the presentations on each part of this research project, participants were allowed time for
discussion. Participants were asked to vote on how important they felt it was for ambulance services to
address each superordinate category in terms of patient safety, using a 10-point Likert scale, where 1 was
not important and 10 was extremely important. Electronic voting was used to ensure individual anonymity
and the data were analysed immediately, displayed graphically and then discussed.

Prioritisation of subcategories (Delphi step 3)
The highest ranking superordinate categories were divided into subcategories and participants were asked
to vote on how important they felt it was for ambulance services to address each in terms of patient
safety, using a 10-point Likert scale, where 1 was not important and 10 was extremely important.
Electronic voting was used and the data were analysed immediately, displayed graphically and
then discussed.

Open questionnaire
After voting, participants were asked to complete an open questionnaire to identify additional
research priorities.

Data analysis
Voting was anonymous and undertaken electronically using the Turn Point System. Responses were
not weighted and the median score for each superordinate category or subcategory was calculated,
ranked and tabulated.

Results
Data from the systematic review, document and database review, the ambulance service medical directors’
interviews and the expert advisory group identified 89 research subcategories. These were collapsed into
nine superordinate categories (Table 20). Categories receiving the highest rankings and considered priority
research topics for ambulance services comprised patient treatment and clinical procedures, and training
and knowledge management; the lowest ranking topics were equipment and information technology
support and timeliness of care.
The subcategories of the two highest ranking topics (patient treatment and clinical procedures, and
training and knowledge management) were also scored. Table 21 shows that the highest ranking was
TABLE 20 Prioritisation of the superordinate research categories (n = 20)
Rank order

Research topic

Median score

7.5

Patient treatment and clinical procedures

9

7.5

Training and knowledge management

9

6.5

Patient assessment skills

8

6.5

The culture of the organisation

8

4.5

Staff factors

7

4.5

The processes and procedures of the organisation

7

3

Communication issues

6

1.5

Equipment and IT support

5

1.5

Timeliness of care

5

IT, information technology.
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TABLE 21 Prioritisation of the subcategories for patient treatment and clinical procedures and training and
knowledge management (n = 20)
Rank order

Research topics

Median score

Patient treatment and clinical procedures
4

Decisions on non-conveyance

9

3

Recognition of serious illness

8

3

Undertaking observations

8

3

Clinical decision-making

8

1

Patient monitoring

6

Training and knowledge management
5

Knowledge transfer

9

4

Treatment errors

8

3.5

Training implementation

7

3.5

Changing roles

7

2

Safeguarding

6

1

Infection prevention and control issues

5

afforded to decision-making for non-conveyance; recognition of serious illness, undertaking observations
and clinical decision-making also received high rankings. The highest ranking subcategories for training
and knowledge management were afforded to knowledge transfer and treatment error.
Participants listed 29 additional research priority areas using the open questionnaire. Only 4 of the 29 were
considered new and these were patient/public expectation to be conveyed, public expectation/patient
choice, staff selection and referral to other services (Box 1).
BOX 1 Other important research areas highlighted by participants (no priority is inferred by the order of topics)

Additional research priorities
Ability to challenge.
Activation times – do they help or hinder?
Appropriateness of activation.
Appropriateness of early warning scores.
Assessment.
Behaviour and attitude.
Clinical integration of services.
Clinical supervision.
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PRIORITISATION EXERCISE

BOX 1 Other important research areas highlighted by participants (no priority is inferred by the order of
topics) (continued)

Communication at handover to other services, e.g. GP.
Culture.
Delay at hospital.
Education/training.
Effective patient feedback on care.
Feedback on referrals to other services.
Feedback/assurance – how do we know what we are doing is right?
Hear and treat.
Human factors.
Leadership (clinical).
Leaving people at home.
Non-conveyance.
Perceptions of patients and public (expectation to be conveyed).
Public expectation/patient choice.
Public health.
See and treat.
Selection/education of clinical staff.
Selection/education of control staff.
Skill mix – planning for future.
Treatment.
What is appropriate clinical supervision and how to monitor competence.

112
NIHR Journals Library www.journalslibrary.nihr.ac.uk

DOI: 10.3310/hsdr03210

HEALTH SERVICES AND DELIVERY RESEARCH 2015 VOL. 3 NO. 21

Discussion
Decision-making for non-conveyance, recognition of serious illness, undertaking observations and
clinical decision-making, knowledge transfer, and treatment errors were identified by the expert group as
the most important for ambulance services to address to improve patient safety.
It is important to note that, during voting, the differences between the categories being ranked was not
great, indicating that all research areas were considered important. This may reflect the paucity of
pre-hospital care research compared with other urgent care disciplines, such as emergency and critical care
medicine. The emphasis on topics such as non-conveyance and assessment/recognition of serious illness
may reflect organisational pressures and the increasing numbers of calls and incidents that the ambulance
service is required to manage.
Communication and organisational culture have been common themes in the various components of
research. In the prioritisation exercise, these two topics may have been hidden under other titles and may
be a component of many of the areas prioritised.
This study does have limitations. Any Delphi-type process is dependent on the audience and the numbers
participating were small; however, it was decided that the benefits of a face-to-face meeting (presentation
of the research in depth, ability to question the researchers and the opportunity to discuss with other
stakeholders) meant the opinion would relate more directly to this research and that this outweighed the
disadvantages of sample size. A Delphi process relies on each person giving a view that is independent of
others and, although all participants were in the same room, the use of electronic voting should have
removed any peer pressure or group bias in voting. The invitation list was deliberately wide and, therefore,
the low response rate may be expected but could lead to some bias. Despite the limitations listed above,
86% of participants represented the service under consideration and, therefore, results could be
considered to be relevant to that service.
The methodology of voting on the superordinate categories, and the selection of the subcategories from
within these, could lead to a single important subcategory from a lower prioritised superordinate category
being omitted. The potential for this causing bias was considered less than the risks of fatigue from voting
for all subcategories.

Conclusions
This prioritisation exercise clearly indicates the need for high-quality research across many areas of
pre-hospital practice to improve patient safety, particularly focusing on clinical skills, alternative pathways
enabling discharge of patients by the ambulance service and methods of ensuring effective
knowledge transfer.
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Chapter 7 Discussion

T

his scoping exercise has used a multimethods approach, consulting a wide range of patients and
professionals, and has highlighted the paucity of good evidence to support patient safety initiatives
relating to ambulance services. The existing data sources do not enable ambulance services to study
the causation of AEs or to understand the clinical risks. Equally, there is a lack of evidence concerning the
effectiveness of specific interventions.

Summary of the main findings
The scoping systematic review identified a wide range of papers, but they were mostly small studies of
poor quality with variable outcome measures. We do not believe it would be possible to combine studies
using meta-analysis to create more meaningful results.
The literature review highlighted a paucity of high-quality literature: most studies were small and
undertaken at single locations. They often did not give sufficient detail for the reader to understand the
generalisability or applicability of the findings. Ambulance transfer to some specific specialist centres has
been shown to be safe and effective, but the bypassing of local EDs for many conditions has not been
conclusively proven as safe. Equally the safety of ‘hear and treat’ has some evidence to support its
operational effectiveness, but there are few studies to demonstrate clinical safety. ‘See and treat’ at the
scene has less supporting evidence, except for a few pilot trials involving intensive training and specific
patient groups. Equipment failure mainly relates to stretcher collapse causing injury or the well-recognised
hazards of defibrillators. The search found only one study related to the appointment of staff96 and the
issue of competency and appointing new staff was raised as a concern by members of the Delphi panel.
The overarching impact of the organisational culture and context in safety in ambulance services has not
been studied and is mainly limited to studies detailing an impact on incident reporting.
Official reports from ambulance services were highly variable in their patient safety content; their lack of
standardisation makes it difficult to draw conclusions about safety priorities or concerns. However, the
reports did describe some common topics including infection control, safeguarding, alternative care
pathways and safety culture. It appeared that these may result from national priorities and targets rather
than from the analysis of an individual ambulance service of its own safety issues.
The NPSA data for ambulance services were difficult to interpret as they are presented in a framework
designed for all providers; for example, falls may include safety issues unique to the ambulance service
such as falls from stretchers and carrying patients down stairs. Ambulance services appear to be relatively
slow at reporting incidents. Four categories accounted for the majority of cases: access/admission/
discharge, patient accidents, devices and equipment, and treatment. These may link to the alternative
pathways mentioned in official reports but otherwise appear to address different aspects.
Litigation data were recognised to be of poor quality for the purpose of this scoping exercise, which
identified the key causes of litigation incidents as associated with lack of care, failed or delayed treatment,
failed or delayed admission, failed or delayed diagnosis, and failed or delayed referral. Once again, this
highlights the skills and competencies needed for introduction of alternative pathways, particularly those
enabling ambulance services to effect discharge.
Coroners’ reports also reflect a tip of the iceberg, relating only to unexpected deaths and having variable
thresholds of usability. A high proportion of the reports highlighted communication or patient assessment
skills as the main issue, while others commented on training, treatment, culture and equipment. Once
again, the issues around alternative pathways have been highlighted as a major safety concern. It is
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acknowledged that there are aspects including communication and culture that may not have been
explicitly mentioned in other data sources but may be underlying root causes.
Interviews with medical directors and senior staff highlighted 10 main issues of concern: three related
directly to alternative care pathways (call handling triage/categorisation, decision to leave at home,
allocation of patients at colocated sites), two indirectly to clinical skills (medication errors, increased clinical
intervention) and two to handover at the ED (delay in gaining access to hospital, handover process at the
hospital) along with equipment failure/shortage, skill mix of available staff and resources available to
respond. The handover rated most highly as an area of concern. The patient forum tended to highlight the
areas of clinical skills and decision-making, as well as communication.
The CQC staff survey had a low response rate, but some clear trends highlighted issues around the culture
inhibiting safe practices and lack of feedback mechanisms. They were also critical of the level of training,
which may be particularly important for the new skills required in alternative pathway design.
This scoping exercise clearly illustrates the lack of quality information available regarding ambulance service
patient safety in the UK. The findings confirm a consensus of opinion and are supported by evidence, or
lack of it, that key areas for future work in patient safety in ambulance services are alternative pathways
(including the relevant clinical training), knowledge transfer, communications (including dispatch systems
and handover at EDs) and safety culture. In particular, there is a paucity of evidence around human
factors and organisational culture. This is now being increasingly recognised as a key area for improvement
to minimise risk and reduce harm across a wide range of topic areas. Most improvement appears to take a
single intervention approach rather than a systems-thinking approach.
The findings are relevant to commissioners, and non-conveyance and the research in assessment/
recognition of serious illness (including the appropriateness of using early warning scores) are areas that
should be prioritised. Ambulance services should look further into aspects of communication and culture to
further understand how they impact on the quality of the care being offered.

Overarching themes of the combined results
The matrix of 25 topic areas developed in the literature review has been used to illustrate the issues
detected by the various components and demonstrate the recurring themes. This is illustrated in Figure 12.
Four areas were highlighted by five of the eight studies:
1.
2.
3.
4.

assessment/management
communication
equipment/resources
non-conveyance.

These are all topics with a large amount of literature to inform initial decision-making, although, as
highlighted in the scoping review, the quality is poor. Other topics in order of the number of methods that
detected them as an issue are shown in Figure 12.
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Handover
L, M, A

Non-conveyance
N, C, P, O, L, M

Equipment / resources
N, P, O, L, A, D

Medication
administration/
incidents / errors
O, A

Public involvement
L, A

Time factors /delays
L, M, A, D

Dispatch
O, L, M, A

Information technology
L

Organisation process
P, L, D

Skill set / mix /
competencies /
knowledge/creep
N, P, L, A, D

Transfers (interhospital)
O, L

Safety culture
P, L, A, D

Observation /monitoring
N, L

Individual factors
N, P, L

Decision-making
O, L, A

Treatments / procedures
N, O, L, A, D

Scene management
L

Pathways
L, A

Infection control
P, L, A

Diagnosis
N, L

FIGURE 12 Mapping domains identified by different components of the scoping review. Topics are colour coded by frequency of detection by different components of this
scoping review. Dark green, detected by six components; light blue, detected by five components; dark blue, detected by four components; light green, detected by three
components; mid green, detected by two components; mid blue, detected by one component. A, annual reports; C, coroners; D, Delphi; L, literature; M, medical directors;
N, NHS LA; O, NPSA; P, public engagement.

Training /
education / research
P, L, A, D

Quality improvement
L, A

Communication (clinician–
patient / interprofessional /
documentation)
C, P, O, L, A

Audit /clinical governance
A, L

Assessment / management
N, C, P, O, L, D
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Throughout this work, two major cross-cutting themes also emerged:
1. The information was not recorded in a consistent manner in various databases, nor in their descriptions
in the literature. This lack of definition and consistency of use makes information difficult to interpret
and implement change based on the data. Therefore, we recommend that this is addressed in
future work.
2. The information from organisations and individuals revealed that there was little systematic use of
the literature or databases. This may be cultural, or may be because of the difficulty of obtaining or
utilising the information. We hope this report will aid this, but also encourage more evidence-based
decision-making in patient safety in ambulance services.

Strengths and limitations of the scoping exercise
This scoping exercise used multiple methods to obtain information of patient safety in ambulance services.
By using a wide variety of sources, we have been able to look at the issue from a range of perspectives
and have used numerous experts with differing areas of interest to obtain our information. This was a
scoping exercise with limited resources and, therefore, we were unable to go into depth in some areas.
Quality assessment in the literature was limited and we were not able to undertake secondary analysis
of databases.
However, all the methods also have specific limitations:
1. Literature review – there may be some relevant papers that do not include safety-type terms that are
not included here. This may be particularly true for specific clinical procedures for which the paper
considered a number of care providers and not just ambulance services.
2. Review of annual reports and quality reports – these reports do not have a detailed specification for
inclusion and exclusion. The absence of a specific requirement for reporting on patient safety may mean
it is a lower priority for the organisation, that it is hidden under another title or simply omitted because
there is no direct mandate to report it.
3. NPSA incident reporting data – the limitations of this type of data have been widely studied. Most
importantly, high reporting rates can indicate a good reporting culture rather than poor care.405 There is
equally no benchmarking for ambulance services as the nature of their work means they can only be
compared with each other (a small sample) and not other NHS providers.
4. NHSLA data – these are not designed to be used to support safety improvement. As such, the reliability
of the data for this purpose is poor and can only be used as indicative and not as quantitative data.
5. Interviews and questionnaires to staff – the interviews appeared to reach saturation, but this could
reflect the small group of staff who often meet together having a unified view rather than signalling
true agreement of views.
6. The CQC staff survey – this achieved a poor response and may be susceptible to completion bias, with
those most dissatisfied being more likely to complete the survey.
7. The prioritisation exercise – this attempted to unify the diverse evidence sources but there may
have been a selection bias in those who attended. The general seniority of staff may have led to
overemphasis on operational issues and less attention to factors such as strategy and culture,
for which they may be partly responsible.
By using multiple methods and cross-tabulating the results, the impact of the limitations associated with
the specific tools on the overall results of the scoping exercise should be reduced.
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Chapter 8 Conclusions
Implications for health care
Important strategic decisions have to be made by ambulance services, but there is no high-quality evidence
to inform these decisions or to indicate that current models of care are safe. There are no data on the level
of clinical risk in the system, nor how such risks can be mitigated. It appears that patient safety needs to
become a more prominent consideration for ambulance services. This study identified many reports of
cases for which operational pressures, including targets, were perceived to be more important than patient
safety in ambulance services. The culture of the organisation needs to be understood and with
consideration being given to the influence this can have on patient safety.
As ambulance services develop, new models of working need to ensure that staff are adequately trained
and have means of monitoring clinical risks and intervening if required. Feedback mechanisms are often
an important step in this process and the complexity of training staff who work in a mobile workforce
and are often isolated from colleagues appears to be a recurring issue in safety reports. Providers and
commissioners need a full understanding of the safety implications of introducing new models of care,
which is currently undertaken with little supportive evidence; however, this also needs an inherent culture
of critical evaluation.
Clinical studies undertaken in secondary care are often applied to ambulance service practice because of
lack of specific evidence, although it is often difficult to extrapolate the findings. Therefore, current
national guidelines often rely on consensus opinion regarding applicability in the pre-hospital environment.
Ambulance services could be helped by a review of national databases to determine whether or not they
can respond to the specific needs of this small, but important, group of users.
We recommend that ambulance services review patient safety in the four key areas that consistently
appeared as concerns and for which evidence exists, namely:
1.
2.
3.
4.

patient assessment and management
communications
equipment and resources
non-conveyance.

Implications for research
Most of the research identified during this study is of poor quality and often relates to small studies in
individual ambulance services. This suggests that future research needs to implement larger studies that
are adequately powered to demonstrate an effect. Ambulance services are relatively new to clinical
research and the absence of quality data that is specific to the pre-hospital care environment may reflect
that immaturity. Research support for ambulance services and encouraging increased links with academic
institutions may be appropriate. The areas of greatest concern and for which there is a need for major
research projects are:
1. understanding the clinical effectiveness and safety of alternative pathways
2. understanding how knowledge transfer is best achieved in ambulance services with their dispersed and
mobile workforce
3. understanding how communication in ambulance services can be improved; this covers a range of topic
areas including 999 call handling, patient communication and handover to EDs
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4. understanding the influence of the organisational culture on patient safety and how this can be
continuously improved. The historical background of ambulance services may mean different
approaches are required from those in other parts of the NHS.
Pre-hospital care research is required in many areas related to patient safety including basic safety science,
looking at how best to measure and analyse safety to give reliable data to enable good monitoring and
detection mechanisms.
Dissemination of the findings of the evidence synthesis and prioritisation exercise concerning
patient safety when using ambulance services and relevant emergency services will involve
presentation of the work described in this report in academic peer-reviewed publications, policy
briefings and at methodological- and content-based seminars, conferences and meetings. The website
www.warwick.ac.uk/ambulancesafety will provide a project summary, access to this report, newsletters
and links to publications; newsletters will be produced and sent for wide distribution, for example to
The Joint Royal Colleges Ambulance Committee, Faculty of Pre-hospital Care, Directors of Clinical Care
and to the British Paramedic Association/College of Paramedics. In addition, the findings will be reported
at national and international conferences.
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Appendix 1 Rapid evidence synthesis
A preliminary search of the evidence on patient safety in the
ambulance service
Introduction
The costs of medical errors are considerable at both a personal and an institutional level.1 It is estimated
that 1 in 10 patients in UK hospitals suffers an AE1 yet 50% of such incidents could be avoided if lessons
had been learnt from previous incidents.2
The publication of two seminal reports, To Err is Human: Building a Safer Health System3 and An
Organisation with a Memory,4 10 years ago highlighted the fact that there was an urgent need to
understand systematically the extent and nature of harm that patients suffer during their contact with
health-care services. This gave rise to a surge in research papers in the following years that aimed to
quantify the incidence of harm, predominantly in hospital-based care. This was followed by more
qualitative studies that tried to understand the mechanisms for failure that give rise to patient harm.
Soon it was realised that the underlying attitudes and assumptions about failures and safety within the
NHS and health-care in general were a serious obstacle to sustainable improvements in patient safety.
The quantification of the safety culture (i.e. the safety-related attitudes, values and beliefs of staff) of an
organisation and the development of a systems-oriented safety culture became a second major aim with
an increasing number of both quantitative and qualitative papers in the field. We are now at the stage
when there is a growing focus on patient safety interventions themselves, with some literature describing
interventions qualitatively, but the majority of papers attempting to quantify the benefit to patient
outcomes of certain interventions.
The Department of Health introduced the NRLS in 2004. The NRLS, designed to sit alongside local
reporting systems, enables NHS staff in England and Wales to anonymously record patient safety incidents
and near misses (when patient safety incidents were avoided). These reports are analysed to discover
patterns in the data that may suggest measures to improve patient safety and prevent further patients
being exposed to the same risk. Reporting across health-care sectors is variable; in 2009 EDs reported
more than 600 serious/fatal events compared with only 14 reported by ambulance services in England
(NPSA, personal communication); therefore, the extent of harm and risk in the ambulance service remains
unknown. The reason for the disparity in reporting is unclear, but suggests failure to report, as there are
indications that some systems within the ambulance service may be a threat to patient safety; for example,
the lack of consistency in equipment, consumables and vehicle layout (NPSA).
Although some ambulance services are focusing on safety, < 50% of ambulance services and none of
their related professional bodies signed up to the Patient Safety First campaign. Given that safety is a
national priority, and there is an increase in litigation rates, it is unclear why ambulance services are not
prioritising this issue. One reason may be that ambulance services are prioritising meeting targets;2 the
culture in the ambulance service may not be conducive to disclosure of AEs. A further reason may be a
lack of evidence of the impact of AEs within the ambulance service upon patient safety.
In order to explore the extent and quality of evidence available to ambulance services and to determine
whether or not a systematic review and synthesis of the evidence on patient safety in pre-hospital
care would be an important step in focusing attention on patient safety and guiding initiatives,
a preliminary search of the evidence was undertaken.
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Methods
We searched for all study designs and no language restrictions on patient safety in pre-hospital care in the
MEDLINE database using the strategy detailed in Table 22. Additional studies were identified from
the reference lists and experts on the team.

Results
Studies were selected by one reviewer (JDF) and were included if they reported data on any aspect of
patient safety in the ambulance service. Studies focusing on vehicle accidents were excluded.
The search revealed 185 studies of which 24 were identified as relevant and included in the review
(Figure 13). Excluded studies and the reasons for exclusion are listed in Table 23.
The review revealed a small number of studies that explored safety in health care that focused on a
number of broad topic areas: assessment and treatment,13,39,40,547,548–551 moving and transporting
patients,552–558 patient/staff well-being,559 education228,286,560–562 and planning.563–565 Of the eligible studies,
11 were reviews of the evidence39,547,548,549,552–554,566–568 (Table 24); however, no overall systematic review of
the evidence for safety in pre-hospital care was found. Although no formal evaluation of the evidence was
undertaken, the quality of the retrieved evidence varied markedly.
The literature formed two categories, one that explored issues related to patient safety and the other
relating to staff safety and well-being. The eligible literature was mapped based on the above framework
(Figure 14).

TABLE 22 Preliminary search: Ovid MEDLINE® 1950 to June week 5 2010
#

Searches

Results

1

(pre hospital or pre-hospital or prehospital).mp. [mp=title, original title, abstract, name of
substance word, subject heading word, unique identifier]

6642

2

ambulance.mp. or exp Ambulances/

8018

3

emergency.mp. or exp Emergencies/

160,983

4

emergency medicine.mp. or exp Emergency Medicine/

10,926

5

paramedic.mp. or exp Allied Health Personnel/

37,185

6

emergency medical services.mp. or exp Emergency Medical Services/

74,593

7

emergency medical technicians.mp. or exp Emergency Medical Technicians/

4384

8

1 or 2 or 3 or 4 or 5 or 6 or 7

206,583

9

exp Safety/ed, lj, st, sn, td [Education, Legislation & Jurisprudence, Standards, Statistics &
Numerical Data, Trends]

3270

10

8 and 9

201

11

limit 10 to humans

157
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Records identified
through database
searching
(n = 157)

Additional records
identified through other
searching
(n = 44)

Records after
duplicates removed
(n = 185)

Included

Eligibility

Screening

Identification

DOI: 10.3310/hsdr03210

Titles and abstracts
screened
(n = 185)

Records excluded
(n = 55)

Articles assessed for
eligibility
(n = 130)

Articles excluded with
reason
(n = 106)

Studies included for
analysis
(n = 24)

FIGURE 13 Evidence selection process for the preliminary search of MEDLINE based on PRISMA.

TABLE 23 Exclusions
Study
406

Stymiest, 2003
Stoop, 2004407

408

Topic

Reason

Major incident

Not relevant

Interagency major incident planning

Not relevant

Hazardous waste

Not relevant

409

Public and staff safety in ED using metal detectors

In ED

410

Thompson, 2003

Fire safety in departments

Not relevant

Hawkins and National Flight Nurses
Association, 2000411

Staff air safety of nurses

Not relevant

Bottle and Aylin, 2009412

Application of AHRQ to hospital data

Not relevant

Van De Velde et al., 2009413

Risk and safety of anaesthesia outside the operating
room: NORA

Not relevant

Lundstrom et al., 2002414

Safety and culture

Not relevant

Danielson, 1998

McNamara, 1997

continued
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TABLE 23 Exclusions (continued )
Study

Topic

Reason

Rall and Dieckmann, 2005415

High reliability organisation principles to airway
management: routine airway

Not relevant

Vaast and Puech, 2001416

Safety and transportation

Not relevant

Cosby and Croskerry, 2004417

Authority gradients in medicine

Not relevant

Anonymous, 2005418

Handling

Not relevant

Violence in health-care settings

Not relevant

Disaster planning

In secondary care

Safety and air transportation

Not relevant

Cosby and Croskerry, 2003

Teaching patient safety and in training and
certification requirements

Not relevant

Valentin and International
Commission on Radiation
Protection, 2005423

High-dose-rate brachytherapy

Not relevant

Khan, 2004424

CBRN

Not relevant

Balonov and International Atomic
Energy Agency, 2008425

CBRN

Not relevant

Cosby and Croskerry, 2004417

Authority gradient

Not relevant

Co-ordination design

Not relevant

419

Flannery, 2004

420

McDaniel, 2005

McLaughlin, 2008421
422

426

Burkle and Hayden, 2001
427

Anonymous, 2002

Not relevant

Jessup, 2008428

Not relevant

Sudakin and Trevathan, 2003429
430

Osimitz and Grothaus, 1995

Safety regarding DEET

Not relevant

Safety regarding DEET

Not relevant

431

Excluded: transport

Garcia, 2002

Benson et al., 1994432
432

Benson et al., 1994
MacDonald, 2009
Wiwanitkit, 2010

433

434

Air transport safety

Excluded: transport

Flight following in-air medical transport

Excluded: transport

Air medical transport

Excluded: transport

Transport nurse safety practice: requirement in
developing countries

Excluded: transport

Shanaberger, 1993435

Excluded: transport

436

Transport safety

Zigmond, 2008

Slattery and Silver, 2009437

Excluded: transport
Excluded: transport

McLaughlin, 2008421

Excluded: transport
438

Excluded: transport

MacDonald and Heffernan, 2002
439

Excluded: transport

Jagim and Wylie, 1997
Waller, 2002440

Safer vehicles, improved traffic records, more
effective enforcement, enormously improved EMS

Excluded: transport

Simsic et al., 2008441

Safer vehicles

Excluded: transport

Nordberg, 2006442

Safer vehicles

Excluded: transport

443

Safer vehicles

Excluded: transport

Safer vehicles

Excluded: transport

Safer vehicles

Excluded: transport

Batchelor, 2009
444

Erich, 2002

445

Levick, 2008
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TABLE 23 Exclusions (continued )
Study

Topic

Reason

Lutz, 1987446

Safer vehicles

Excluded: transport

Amintabish, 1997447

Fire safety in health care
448

Mortality associated with SSRI overdose

Harm reduction/drugs

Kroesen, 1996

Air safety crashes

Human error more
frequent cause of
helicopter accidents than
technical failure

Errando and Blasco, 2006450

Medication errors

In critical care

Harm to patients and staff

In dental office

Discharge from ED

In ED

Barbey and Roose, 1998
449

451

Goupil, 1995

McCusker et al., 2009452
453

Sklar et al., 2010

In ED

454

In ED

Hohenhaus, 2009

455

In ED

Hicks et al., 2008

Barata et al., 2007456

Medication errors

In ED

Medication errors

In ED

Medication errors

In ED

O’Neill et al., 2004

Medication errors: misidentification

In ED

Ferns et al., 2005460

Staff safety

In ED

Nelstrop et al., 2006461

Restraint and seclusion as interventions

In ED

Preventable AE

In ED

Error-producing conditions in ED

In ED

Safety in ED

In ED

Safety in ED-reducing delays and attendances

In ED

Safety of neurological patient

In ED

Taylor, 2001

Health-care safety net in the USA

In ED

Ternov and Akselsson, 2005468

Study of the causes of accidents leading to death
in ED

In ED

457

Brown, 2005

458

Cadwell, 2008

459

Schenkel, 2000

462

Campbell et al., 2007

463

Chamberlain et al., 2004464
Ciesielski and Clark, 2007

465

466

Manno, 2008

467

Adams and Biros, 2001469

In ED

Anonymous, 2005470
Anonymous, 2009471
Cone and Davidson, 1997

Medication errors

In ED

Medication errors, overcome those barriers

In ED

472

In ED

473

In ED

Friedland, 1991

Anonymous, 2005474

Overcrowding

475

In ED

Anonymous, 2006

In ED

Australasian College for Emergency
Medicine, 2004476

In ED

Shaw et al., 2009477

In ED

478

In ED

McKinley, 2004

479

Casteel et al., 2009

Staff safety

In ED/mental health
continued
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TABLE 23 Exclusions (continued )
Study

Topic

Reason

Dixon-Woods, 2010480

Patient safety narrative review of four reports of
ethnographic studies

In ED/OR

Griffin, 1995481

Equipment safety

In health care

Kennedy et al., 2009482

Medical trainees and asking for help

In hospital

Sebastian et al., 2004483

Surgery

In hospital

484

In hospital

Leonidas, 2004

Singer et al., 2009

485

In hospital

Oakley, 1997486

In hospital

487

Lucus, 2004

488

McCarthy and Gaucher, 2004
489

Farah et al., 1998

Medication errors

In ICU

Fire prevention

In OR

Safety of delivering total body irradiation

In outpatient setting

Maggiore and Palmer, 2002490
Takada, 2003491

In pre-hospital care
Drug errors in chemotherapy

In secondary care

Staff safety: assault

In secondary care

Brasic and Fogelman, 1999

Staff safety: assault

In secondary care

Johnston et al., 2009494

Intraoperative MRI: safety

In secondary care

Obstetrics and breech delivery

In secondary care

Surgery: the safety net hospital model

In secondary care

Asplin, 2001

Uninsured and underinsured residents in the USA

In secondary care

Bremner et al., 1999498

Overdose and mirtazapine

In secondary care

Cheng et al., 2004431

Coronary artery bypass graft surgery

In secondary care

Overcrowding

In ED

492

Benveniste et al., 2005

493

495

Mohammed et al., 2001
496

Moore, 2007

497

474

Anonymous, 2005
499

In ED

Krug, 2008

Scalise, 2003500

Six-sigma
501

Weller et al., 2009

In hospital
In hospital

502

Goldmann and Kaushal 2002
503

Garnerin et al., 2007

Medication errors

In hospital

Data modelling for drug safety

In hospital

Stahel et al., 2010504

In hospital

Stahel and Mehler, 2009

505
506

Moldenhauer et al., 2009
507

Lamont et al., 2010

In hospital
Resuscitation

In hospital

Oxygen safety

In hospital

Ma et al., 2007508

In ICU

Benjamin, 2003509

Medication errors
510

Marken and Pies, 2006
511

Basch et al., 2005

Exadaktylos et al., 2005512
513

Ciarlet and Schodel, 2009

Safety and tolerability of new drugs

Mental health

Use of dietary supplements: adverse effects and
interactions lead to increased emergency
attendances

No data

Providing flying doctor service

No safety

Vaccine development: pentavalent rotavirus
vaccine RotaTeq

Not pre-hospital
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TABLE 23 Exclusions (continued )
Study

Topic

Reason

Novoa et al., 2009514

Road safety interventions in reducing road
traffic collisions

Not pre-hospital

Wan et al., 2009515

Operating theatre safety

Not pre-hospital

Overcrowding in ED

Not pre-hospital

Overcrowding in ED

Not pre-hospital

Hypertension and children

Not relevant

Snake identification

Not relevant

Woudenberg and van der
Torn, 1992520

Chemical exposure limits

Not relevant

Woolf, 2006521

AEs for herbs and dietary supplements

Not relevant

Hazardous substance release

Not relevant

Snowboarding safety

Not relevant

Therapeutic plasma exchange

Not relevant

Effectiveness of paediatric rehabilitation

Not relevant

Biodefence

Not relevant

Schizophrenia and safety

Not relevant

Platelet aggregation and coronary thrombosis

Not relevant

Kleindorfer et al., 2004

Accident frequency and accident severity at
covered facilities

Not relevant

Kopaladze, 2000529

Euthanasia of vertebrate animals

Not relevant

Antimicrobial safety and RTI

Not relevant

Fire safety interventions

Not relevant

Safety of pralidoxime

Not relevant

Handling patients

Nurses

Velianoff, 2002516
517

Trzeciak and Rivers, 2003
518

Miller, 1994

Wozniak et al., 2006

519

Welles et al., 2004522
Van Tilburg, 1996

523

524

Isbister, 1990
Jaffe, 2008

525

Kahn, 2004424
526

Kelly et al., 2005
527

Kleiman, 1997

528

Lode, 2010

530

Ta et al., 2006531
532

Quail and Shannon, 2007
533

Pellatt, 2005

534

Read and Newell, 2005

Obstetrics and gynaecology

Guise et al., 2008535

Obstetrics and gynaecology

Saizonou, 2006

536

Obstetrics and gynaecology

537

Dart et al., 2005

Sustained release paracetamol (acetaminophen)
and overdose

Overdose

Novoa et al., 2009514

Prevention of RTCs

Prevention

Travel advice and primary care

Primary care

Safety and research

Safety and research

Safety reviews in hospitals

Secondary care

The Royal North Shore Hospital inquiry

Secondary care

Safety and surgery

Secondary care

Retropubic catheters and radical prostatectomy

Secondary care

538

Bratton, 1999

539

Conwit et al., 2005
Jones, 1973540

541

Joseph and Hunyor, 2008
542

Pringle, 1991

543

Tiguert et al., 2004

Nadzam and Westergaard, 2008544
Sorra and Dyer, 2010
546

Barer, 2008

545

Secondary care
AHRQ and hospital survey on patient safety culture

Secondary care: in hospital

Landings

Space travel

CBRN, Chemical-Biological-Radiological-Nuclear; OR, odds ratio.

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

163

APPENDIX 1

TABLE 24 Reviews evaluating safety processes in pre-hospital care (n = 24)
Indicative categories: patient safety,
staff safety and well-being

Study and country

Topic

Fitzpatrick and Duncan,
2009,39 UK

Repeat hypoglycaemic events

Patient safety: extent and nature of
harm/intervention(s) to improve patient safety

Timmermann,
2009,547 Germany

Airway management training

Patient safety: intervention(s) to improve
patient safety

Dale et al., 2004,40 UK

Safety of telephone advice for patients
requesting an ambulance

Patient safety: intervention(s) to improve
patient safety

Barry, 2006,552 USA

HoverMatt system: transferring patients

Patient safety: intervention(s) to improve
patient safety

Manser,
2009,566 Switzerland

Teamwork and patient safety

Patient safety: safety-related culture, attitudes
and behaviour

Schneider et al.,
1992,553 USA

Safety and transportation

Patient safety: intervention(s) to improve
patient safety, also including staff safety

Tice, 2007,548 USA

Advanced directives as reportable
medical errors

Patient safety: extent and nature of harm

Wilson, 2007,554 UK

Restraint of children in ambulance and
thus safety of all occupants

Patient safety: intervention(s) to improve
patient safety

Cox, 2002,555 USA

Air safety

Patient safety: intervention(s) to improve
patient safety

Frakes and Kelly,
2007,560 USA

Adherence to safe
practice recommendations

Patient safety: safety-related culture, attitudes
and behaviour

O’Neil et al., 2009,556 USA

Safe transport of patients

Patient safety: extent and nature of
harm/intervention(s) to improve patient safety

Davis, 2010,561 USA

Medication errors

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety

Hobgood et al.,
2006,228 USA

Reporting errors: culture

Patient safety: safety-related culture, attitudes
and behaviour

Hearns and Shirley,
2006,557 UK

Safety in retrieval

Patient safety: intervention(s) to improve
patient safety

Faddy and Garlick,
2005,549 Australia

Pain relief

Patient safety: intervention(s) to improve
patient safety

Limmer, 2000,563 USA

Emergency planning

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety

McClincy, 1999,564 USA

Emergency planning

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety

McLaughlin, 2007,565 USA

Emergency planning

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety

Schwaab et al.,
2005,550 Germany

Pre-hospital diagnosis of myocardial
ischaemia by telecardiology

Patient safety: intervention(s) to improve
patient safety

Burns et al., 1992,13 USA

The safety of patients receiving morphine
sulphate in pre-hospital

Patient safety: intervention(s) to improve
patient safety

Batchelder et al.,
2009,286 UK

Teaching anaesthesia to
doctor–paramedic teams using simulation

Patient safety: intervention(s) to improve
patient safety

Oemrawsingh et al.,
1989,551 Netherlands

Thrombolysis during ambulance transfer

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety

Semonin-Holleran,
2008,562 USA

Orientation of equipment and resources
for nurses accompanying patients

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety

Vidacovich, 2008,558 USA

Engineering and safety, comfort and
communications in ambulances

Patient safety: extent and nature of harm/
intervention(s) to improve patient safety
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Ambulance
service

Health-care sector

Research area

Patient
safety

Staff safety
and well-being

Safety element

Extent and
nature of
harm

Safety-related
culture,
attitudes and
behaviour

Intervention(s)
to improve
patient / staff
safety

Research design

Quantitative
approach

Qualitative
approach

Mixed design

FIGURE 14 Evidence framework for mapping ambulance service safety literature.

Discussion
The majority of these studies focus on aspects of patient safety, with fewer than one-third exploring safety
issues related to staff. Overall, the studies were interventional with few exploring safety-related culture,
attitudes and behaviour. There was a paucity of literature reporting methodological approaches to
analysing patient and staff safety and well-being in ambulance services. No relevant methodological papers
were found; two studies were identified that explored the application of tools designed by the AHRQ for
patient safety but these reported data in other health-care sectors.412,545

Conclusion
Overall, the review found a paucity of literature. It is clear that the evidence base on safety in ambulance
services is lagging behind other health-care sectors, with patchy literature on patient safety interventions;
thus, the extent of harm and risk is unknown. With no systematic review there is no evidence on which to
base policy and direct future research.
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Appendix 2 Compliance with the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses checklist
Section/topic

Checklist item

How fulfilled in this report

Title

1. Identify the report as a systematic review,
meta-analysis, or both

Yes – we identify the report as a systematic
review (contents page and Chapter 3)

Abstract

2. Provide a structured summary including, as
applicable: background; objectives; data sources;
study eligibility criteria, participants, and
interventions; study appraisal and synthesis
methods; results; limitations; conclusions and
implications of key findings; systematic review
registration number

Yes – the systematic review is summarised in the
report abstract

Introduction

3. Describe the rationale for the review in the
context of what is already known

Yes – the rationale for the systematic review is
described (see Chapters 1 and 3)

4. Provide an explicit statement of questions being
addressed with reference to participants,
interventions, comparisons, outcomes, and study
design (PICOS)

Yes – an explicit statement of the questions being
addressed is given (see Chapter 3, Aims and
clinical questions)

5. Indicate if a review protocol exists, if and where
it can be accessed (e.g. web address), and, if
available, provide registration information
including registration number

Yes – the protocol is available at: www.warwick.
ac.uk/ambulancesafety

6. Specify study characteristics (e.g. PICOS, length
of follow-up) and report characteristics (e.g.
years considered, language, publication status)
used as criteria for eligibility, giving rationale

Yes – study characteristics including type,
participants, intervention, and outcome measures
are described (see Chapter 3, Methods)

7. Describe all information sources (e.g. databases
with dates of coverage, contact with study
authors to identify additional studies) in the
search and date last searched

Yes – the information sources are described
(see Chapter 3, Methods)

8. Present full electronic search strategy for at least
one database, including any limits used, such
that it could be repeated

Yes – the search strategy for MEDLINE is
presented (see Chapter 3, Methods) and the
search strategies for the remaining databases are
presented in Appendix 3

9. State the process for selecting studies
(i.e. screening, eligibility, included in systematic
review, and, if applicable, included in the
meta-analysis)

Yes – the process for selecting studies is given
(see Chapter 3, Methods)

Methods

10. Describe method of data extraction from reports
(e.g. piloted forms, independently, in duplicate)
and any processes for obtaining and confirming
data from investigators

Yes – the following data were extracted into
tables by one of four reviewers: citation, design,
intervention, duration of the intervention, sample
size, inclusion criteria, setting, outcomes,
follow-up (if applicable), and study findings

11. List and define all variables for which data were
sought (e.g. PICOS, funding sources) and any
assumptions and simplifications made

Yes – the variables for which data were sought
are listed (see Chapter 3, Methods)

12. Describe methods used for assessing risk of bias
of individual studies (including specification of
whether or not this was done at the study or
outcome level) and how this information is to be
used in any data synthesis

N/A – risk of bias of individual studies was not
assessed as a narrative synthesis of the data has
been performed

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

167

APPENDIX 2

Section/topic

Results

Discussion

Funding

Checklist item

How fulfilled in this report

13. State the principal summary measures (e.g. risk
ratio, difference in means)

N/A – summary measures have not been reported
as a narrative synthesis of the data has been
performed

14. Describe the methods of handling data and
combining results of studies, if done, including
measures of consistency (e.g. I2) for each
meta-analysis

N/A – data were not combined as a narrative
synthesis of the data has been performed

15. Specify any assessment of risk of bias that may
affect the cumulative evidence (e.g. publication
bias, selective reporting within studies)

N/A – risk of bias across studies was not assessed
as a narrative synthesis of the data has been
performed

16. Describe methods of additional analyses (e.g.
sensitivity or subgroup analyses, metaregression),
if done, indicating those that were pre-specified

N/A – additional analyses, for example sensitivity
or subgroup analyses, metaregression, have not
been done as a narrative synthesis of the data has
been performed

17. Give numbers of studies screened, assessed for
eligibility, and included in the review, with
reasons for exclusions at each stage, ideally with
a flow diagram

Yes – the number of studies screened, assessed
for eligibility, and included in the systematic
review, with reasons for exclusions at each stage,
are presented (see Chapter 3, Results and
Figure 1)

18. For each study, present characteristics for which
data were extracted (e.g. study size, PICOS,
follow-up period) and provide the citations

Yes – characteristics for each study are presented
(see Chapter 3, Tables 2–8)

19. Present data on risk of bias of each study and,
if available, any outcome-level assessment
(see Item 12)

Yes – risk of bias of individual studies was not
assessed as a narrative synthesis of the data has
been performed

20. For all outcomes considered (benefits or harms),
present, for each study (1) simple summary data
for each intervention group and (2) effect
estimates and CIs, ideally with a forest plot

Yes – summary data are presented in the
evidence tables

21. Present results of each meta-analysis done,
including CIs and measures of consistency

N/A – meta-analysis was not performed

23. Present results of any assessment of risk of bias
across studies (see Item 15)

N/A – risk of bias across studies was not assessed
as a narrative synthesis of the data has been
performed

24. Give results of additional analyses, if done [e.g.
sensitivity or subgroup analyses, metaregression
(see Item 16)]

N/A – additional analyses, for example sensitivity
or subgroup analyses, metaregression, have not
been done as a narrative synthesis of the data has
been performed

25. Summarise the main findings including the
strength of evidence for each main outcome,
consider their relevance to key groups (e.g.
health-care providers, users, and policy makers).

Yes – the main findings and key recommendations
are provided for health-care providers, and policy
makers (see Abstract and Chapters 7 and 8)

26. Discuss limitations at study and outcome level
(e.g. risk of bias) and at review level (e.g.
incomplete retrieval of identified research,
reporting bias)

Yes – as this is a scoping review the limitations
are discussed in terms of the review process and
narrative analysis

27. Provide a general interpretation of the results in
the context of other evidence and implications
for future research

Yes – interpretation of the results in the context
of other evidence, and implications and
recommendations for future research, is
presented (see Chapter 3, Discussion and
Chapter 7)

29. Describe sources of funding for the systematic
review and other support (e.g. supply of data),
role of funders for the systematic review

Yes – explicit reference is made to the source of
funding for this scoping review (see Abstract)

CI, confidence interval; N/A, not applicable; PICOS, participants, interventions, comparisons, outcomes and study design.
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Appendix 3 Search strategies
EMBASE
Searched:1 January 1980 to 12 October 2011.

Search strategy
1. safety management.mp.
2. safety indicator*.mp.
3. patient safety.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]
4. prehospital.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]
5. pre-hospital.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]
6. pre hospital.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]
7. 4 or 5 or 6
8. Ambulance*.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]
9. transportation of patient*.mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer, device trade name, keyword]
10. (Emergency medical service* or EMS).mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer, device trade name, keyword]
11. paramedic*.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer, device trade name, keyword]
12. exp patient transport/
13. emergency care assistant*.mp.
14. emergency medical technician*.mp.
15. advanced practitioner*.mp.
16. community first responder*.mp.
17. exp emergency health service/
18. exp ambulance/
19. paramedical personnel/ or exp paramedical profession/
20. 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19
21. exp patient safety/
22. safety.mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name, keyword]
23. 21 or 22
24. 1 or 2 or 3 or 23
25. 20 and 24
26. limit 25 to yr=“1980 –Current”
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Cumulative Index to Nursing and Allied Health
Literature (CINAHL)
Searched: 1 January 1980 to 12 October 2011.

Search strategy
#

Query

Limiters/Expanders

S18

(S12 or S13 or S14 or S15 or S16) and (S11 and S17)

Limiters - published date from:
19800101-20111012

S17

S12 or S13 or S14 or S15 or S16

S16

TX patient safety

S15

TX safety indicator*

S14

TX safety

S13

“safety management”

S12

(MH “Patient Safety+”)

S11

S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10

S10

TX advanced practitioner*

S9

TX transportation of patient*

S8

TX community first responder*

S7

TX emergency care assistant*

S6

TX “allied health personnel” OR paramedic*

S5

TX emergency medical service* OR EMS

S4

TX ambulance* OR prehospital OR “pre hospital” OR “pre-hospital”

S3

(MH “Allied Health Personnel”)

S2

(MH “Emergency Medical Technicians”) OR (MH “Prehospital Care”)

S1

(MH “Emergency Medical Services+”) OR (MH “Transportation of Patients+”)
OR (MH “Ambulances”)
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Web of Science
Searched: 1 January 1980 to 18 October 2011.

Search strategy
#6

#5 AND #4
DocType=All document types; Language=All languages;

#5

Topic=(patient safety) OR Topic=(“safety management”) OR Topic=(“safety indicator*”)
DocType=All document types; Language=All languages;

#4

#3 OR #2 OR #1
DocType=All document types; Language=All languages;

#3

Topic=(“advanced practitioner*”) OR Topic=(“community first responder*”) OR Topic=(“transportation of patient*”)
DocType=All document types; Language=All languages;

#2

Topic=(“allied health personnel”) OR Topic=(paramedic*) OR Topic=(“emergency care assistant” OR “emergency
medical technician*”)
DocType=All document types; Language=All languages;

#1

Topic=(pre-hospital OR prehospital OR “pre hospital”) OR Topic=(ambulance*) OR Topic=(“emergency medical
service*” OR EMS)
DocType=All document types; Language=All languages;
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The Cochrane Library
Searched: 1 January 1980 to 2 November 2011.

Search strategy
ID Search
#1 MeSH descriptor: [Ambulances] explode all trees
#2 MeSH descriptor: [Transportation of Patients] explode all trees
#3 MeSH descriptor: [Emergency Medical Technicians] explode all trees
#4 MeSH descriptor: [Emergency Medical Services] explode all trees
#5 prehospital or “pre hospital” or pre-hospital OR ambulance*OR paramedic* OR patient near/3
transportation OR “emergency medical services” or “emergency medical service” or EMS OR “emergency
care assistant” or “emergency care assistants"
#6 “emeregncy medical technician” or “ emergency medical technician” OR “advacned pratitioner” or
“advanced practitioners” OR “community first responder” or “community first responders"
#7 #1 or #2 or #3 or #4 or #5 or #6
#8 MeSH descriptor: [Safety Management] explode all trees
#9 MeSH descriptor: [Safety] explode all trees
#10 “patient safety” or “safety management” or “safety indicator” or “safety indicators”
#11 #8 or #9 or #10
#12 #7 and #11

Science Direct
Searched: 1 January 1980 to 17 October 2011.

Search strategy
((“transportation of patient*”) OR ((“allied health personnel” or “emergency care assistant*”) OR
(“community first responder*”) OR (“emergency medical technician*” or “advanced practitioner”) OR
(EMS OR “emergency medical service*” or paramedic*) OR ({pre-hospital} OR “pre hospital” OR
prehospital or ambulance*))) AND (“safety management” or “patient safety” OR “safety indicator”)
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Education Resources Information Center (ERIC)
Searched: 1 January 1980 to 1 November 2011.

Search strategy
((cabs(safety) or cabs(“safety management”) or cabs(“patient safety”) or cabs(“safety indicator”) or cabs
(“safety indicators”)) OR su.EXACT(“Risk Management” or “Safety”)) AND ((cabs(prehospital) or
cabs(“pre-hospital”) or cabs(“pre hospital”) or cabs(ambulance*) or cabs(transportation near/3 patient*)
or cabs(“emergency medical service”) or cabs(“emergency medical services”) or cabs(EMS) or cabs
(paramedic*) or cabs(“emergency care assistant”) or cabs(“emergency care assistants”)
or cabs(“emergency medical technician”) or cabs(“emergency medical technicians”) or cabs(“advanced
practitioner”) or cabs(“advanced practitioners”) or cabs(“community first responder”) or cabs(“community
first responders”)) OR su.EXACT(“Emergency Medical Technicians” or “Allied Health Personnel” or “First
Aid”)) AND (su.EXACT “Safety regulations” or su.EXACT “Personal safety” or su.EXACT “Public safety” or
su.EXACT “Road safety” or su.EXACT “Safety” or safety or “safety management” or “patient safety” or
“safety indicator” or “safety indicators”)

Social Services Abstracts and Sociological Abstracts
Searched: 1 January 1980 to 31 October 2011.

Search strategy
(((prehospital or “pre hospital” or “pre-hospital”) OR (ambulance* or “transportation of patients” or
“patient transportation”) OR (“emergency medical services” or “emergency medical service” or EMS or
paramedic*) OR (“emergency care assistant” or “emeregncy care assistants” or “emergency medical
technician” or “emergency medical technicians”) OR (“advanced practitioner” or “ advanced
practitioners” or “community first responder” or “community first responders”)) OR su.EXACT(“Emergency
Medical Services” or “Paramedical Personnel”)) AND (su.EXACT(“Safety”) OR (safety or “patient safety”)
OR (“safety management” or “safety indicator” or “safety indicators”))

Emerald
Searched: 1 January 1980 to 12 October 2011.

Search strategy
Content = All content, (ambulance* OR pre hospital OR prehospital OR paramedic OR emergency medical
service* OR EMS in All fields) AND (patient safety in All fields), between 1980 & 2012

Centre for Reviews and Dissemination, York
Searched: 1 January 1980 to 2 November 2011.

Search strategy
(Exp all trees ambulances/ OR exp all trees transportation of patients/ OR exp all trees emergency medical
services/ OR exp all trees emergency medical technicians/ OR prehospital OR pre hospital OR pre-hospital
OR ambulance* OR transportation of patient* OR emergency medical service* OR EMS OR paramedic OR
emergency care assistant* OR emergency medical technician* OR advanced practitioner* Or community
first responder*) AND (exp all trees safety management/ OR safety management OR safety OR patient
safety OR safety indicator*)

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

173

APPENDIX 3

PsycINFO and PsycARTICLES
Searched: 1 January 1980 to 1 November 2011.

Search strategy
(su.EXACT((“Emergency Management”) OR (“Risk Management”) ) OR su((EXACT(“Safety” ) OR safety))
OR (“patient safety” OR “safety management”)) OR ((“safety indicator” OR “safety indicators”)) AND
(((((“pre-hospital” OR “pre hospital” OR prehospital ) OR (ambulance* OR paramedic*)) OR (transportation
NEAR/3 patient* OR “emergency medical service” OR “emergency medical services” OR EMS)) OR
(“emergency care assistant” OR “emergency care assistants” OR “emergency medical technician” OR
“emergency medical technicians”)) OR ((“advanced practitioner” OR “advanced practitioners” OR
“community first responder” OR “community first responders”)) OR su.EXACT((“Emergency Services”) ) OR
su.EXACT(“CPR” OR “Life Sustaining Treatment” ) OR su.EXACT((“Allied Health Personnel” OR “Fire
Fighters” OR “Rescue Workers” ) ))

Applied Social Sciences Index and Abstracts (ASSIA)
Searched: 1 January 1980 to 1 November 2011.

Search strategy
(prehospital OR “pre-hospital” OR “pre hospital” OR ambulance* OR paramedic* OR transportation
NEAR/3 patient* OR “Emergency medical service” OR “Emergency medical services” OR EMS OR
“Emergency care assistant” OR “Emergency are assistants” OR “Emergency medical technician”
OR “Emergency medical technicians” OR “Advanced practitioner” OR “Advanced practitioners” OR
“Community first responder” OR “Community first responders” OR su.EXACT “Ambulance services”
OR su.EXACT “Emergency services” OR su.EXACT “Fire services” OR su.EXACT “Rescue services” OR
su.EXACT “Emergency transport”) AND (su.EXACT “Safety regulations” OR su.EXACT “Personal safety”
OR su.EXACT “Public safety” OR su.EXACT “Road safety” OR su.EXACT “Safety” OR safety OR “safety
management” OR “patient safety” OR “safety indicator” OR “safety indicators”)

International Bibliography of the Social Sciences (IBSS)
Searched: 1 January 1980 to 31 October 2011.

Search strategy
(safety OR “safety management” OR “patient safety” OR “safety indicator” OR “safety indicators”) AND
(prehospital OR “pre hospital” OR “pre-hospital” OR ambulance* OR paramedic* OR transportation
NEAR/3 patient* OR “emergency medical service” OR “emergency medical services” OR EMS OR
“emergency care assistant” OR “emergency care assistants” OR “emergency medical technician”
OR “emergency medical technicians” OR “advanced practitioner” OR “advanced practitioners” OR
“community first responder” OR “community first responders”)
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Dissertation and theses
Searched: 1 January 1980 to 31 October 2011.

Search strategy
(safety OR “safety management” OR “patient safety” OR “safety indicator” OR “safety indicators”) AND
(prehospital OR “pre hospital” OR “pre-hospital” OR ambulance* OR paramedic* OR transportation
NEAR/3 patient* OR “emergency medical service” OR “emergency medical services” OR EMS OR
“emergency care assistant” OR “emergency care assistants” OR “emergency medical technician”
OR “emergency medical technicians” OR “advanced practitioner” OR “advanced practitioners” OR
“community first responder” OR “community first responders”)
Subjects included:
nursing OR public health OR health care management OR management OR health education OR public
policy OR studies OR mental health OR organizational behavior OR medicine OR communication OR
economics OR health care OR transportation planning OR information technology OR pharmacology

NHS Evidence
Searched: 1 January 1980 to 14 November 2011.

Search strategy
(prehospital OR pre-hospital OR ambulance) AND “patient safety”
NHS confederation (1 January 1980 to 15 November 2011)
All of these: ambulance
The exact phrase: patient safety

OpenDOAR (Directory of Open Access Repositories)
Searched: 1 January 1980 to 15 November 2011.

Search strategy
Ambulance AND patient safety
Pre-hospital AND patient safety

Open System for Information on Grey Literature in
Europe (OpenSIGLE)
Searched: 1 January 1980 to 15 November 2011.

Search strategy
Ambulance* OR paramedic* OR prehospital OR pre-hospital
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Zetoc
Searched: 1 January 1980 to 14 November 2011.

Search strategy
Ambulance
Prehospital
Pre-hospital

The FADE Library
Searched: 1 January 1980 to 23 November 2011.

Search strategy
Search anywhere: (safety OR “patient safety” OR “health and safety”) AND (“ambulance services” OR
paramedic OR “emergency medical services” OR transport))

Current Awareness Service for Health (CASH)
Searched: 1 January 1980 to 14 November 2011.

Search strategy
ambulance
Pre-hospital
Prehospital
Paramedic

Google
Searched: 1 January 1980 to 22 November 2011.

Search strategy
The exact phrase: patient safety
Any of these: ambulance OR prehospital OR pre-hospital OR paramedic OR EMS
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Appendix 4 Table of excluded studies
Key to reason numbers in table
Number

Reason

1

Off topic, for example road traffic collisions

2

Considered the wrong setting

3

Considered the wrong population, for example related to the safety of staff rather than patients

4

Did not provide research methods: overviews, opinion, letters, comments, etc.

5

Research was reported elsewhere

6

Study was in progress or planned with no preliminary findings reported

7

Not specific to ambulance services – general care/guidance

8

English abstract was not available

9

Research had been superseded

10

Disaster or military context

Study reference

Reason

Abbadi SM. Pre-hospital emergency care in remote areas in Jordan. Crit Care 2001;5:171

4

Abbas HAE, Bassiuni NA, Baddar FM. Perception of front-line healthcare providers toward patient safety:
a preliminary study in a university hospital in Egypt. Top Adv Pract Nurs 2008;8:11

2

Abercrombie D. Critical patients, critical choices. Emerg Med Serv 1993;22:40–5

4

Adams CA. Basic knowledge. Emerg Med Serv 2001;30:17

1

Agarwal S, Swanson S, Murphy A, Yaeger K, Sharek P, Halamek LP. Comparing the utility of a standard
pediatric resuscitation cart with a pediatric resuscitation cart based on the Broselow tape: a randomized,
controlled, crossover trial involving simulated resuscitation scenarios. Pediatrics 2005;116:e326–33

2

Alakeson V. Quality, Innovation, Productivity and Prevention (QIPP) and Personal Health Budgets. SCIE Social
Care Online. Wythall: In Control; 2010

7

Alam HB, Velmahos GC. New trends in resuscitation. Curr Probl Surg 2011;48:531–64

4

Alam HB. Advances in resuscitation strategies. Int J Surg 2011;9:5–12

3

Alexander-Bratcher KM. Spotlight on the safety net. Mecklenburg Emergency Medical Services Agency.
N C Med J 2007;68:286–7

4

Allison K, Porter K. Consensus on the pre-hospital approach to burns patient management. Accid Emerg
Nurs 2004;12:53–7

7

Al-Shaqsi SZK. Response time as a sole performance indicator in EMS: pitfalls and solutions. Open Access
Emerg Med 2010;2:1–6

4

Alvarez G, Coiera E. Interdisciplinary communication: an uncharted source of medical error? J Crit Care
2006;21:236–42

2

Ammar A. Advanced technology does not work by itself. Prehosp Disaster Med 2002;17:S9

10

Amnis A. Safe and Effective Service Improvement Using a ‘Lean’ Approach. National Electronic Library for
Medicines. London: NICE; 2011

4

Anderson PB. A comparative analysis of the emergency medical services and rescue responses to eight
airliner crashes in the United States, 1987–1991. Prehosp Disaster Med 1995;10:142–53

1

Anderson B. Being in the right place at the right time. Occup Health Saf 2000;69:64–6

4
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Study reference

Reason

Anderton D. Rationalising the Use of Dipyridamole Suspension. National Electronic Library for Medicines.
London: NICE; 2009

2

Andrus CH, Villasenor EG, Kettelle JB, Roth R, Sweeney AM, Matolo NM. ‘To err is human’: uniformly reporting
medical errors and near misses, a naïve, costly, and misdirected goal. J Am Coll Surg 2003;196:911–18

4

Department of Health. How to Use Essence of Care 2010. SCIE Social Care Online. Wythall: In Control; 2010

7

Department of Health and Health Protection Agency. Clostridium difficile Infection: How to Deal with the
Problem. National Electronic Library for Medicines. London: NICE; 2008

7

Department of Health, NHS. Developing the NHS Performance Regime. London: Department of
Health; 2008

7

Department of Health. Overview and Scrutiny of Health – Guidance. London: Department of Health, 2003

7

Department of Health. Raising Standards: Improving Performance in the NHS. London: Department of
Health; 2003

7

Department of Health. NHS Knowledge and Skills Framework. London: Department of Health; 2004

7

Taylor JRA. Improvement partnership for ambulance services: what we do and how we do it. In Rawlins MD,
Littlejohns P, editors. Clinical Excellence; Delivering Quality in the NHS 2005. Oxford: Radcliffe Publishing;
2005. pp. 95–8

1

Department of Health. High Quality Care for all: NHS Next Stage Review Final Report. London: Department
of Health; 2008

7

Department of Health. Framing the Contribution of Allied Health Professionals. London: Department of
Health; 2008

7

Department of Health. Religion or Belief: A Practical Guide for the NHS. National Electronic Library for
Medicines. London: NICE; 2009

1

Merkur S, McDaid D, Mladovsky P. Chronic Disease Management and Remote Patient Monitoring: European
Observatory on Health Systems and Policies. Brussels: European Observatory on Health Systems and Policies,
WHO European Centre for Health Policy; 2010

7

Department of Health Quality Framework Programme. Quality Accounts Toolkit: Advisory Guidance for Providers
of NHS Services Producing Quality Accounts for the Year 2009/2010. London: Department of Health; 2010

7

Department of Health, NHS Flu Resilience. Learning the Lessons from the H1N1 Vaccination Campaign for
Health Care. London: Department of Health; 2010

1

Department of Health. Essence of Care 2010. London: Department of Health; 2010

7

Department of Health, NHS Finance, Perfomance and Operations Directorate. The NHS Performance
Framework: Implementation Guidance: April 2010. London: Department of Health; 2010

7

Department of Health, NHS Medical Directorate. The Framework for Quality Accounts: Response to
Consultation. London: Department of Health; 2010

7

Department of Health. Using the Commissioning for Quality and Innovation (CQUIN) Payment Framework.
London: Department of Health; 2010

7

Department of Health, NHS Finance, Performance and Operations Directorate. NHS Performance
Framework: Implementation Guidance – April 2011. London: Department of Health; 2011

7

Department of Health. Guidance and Competences for the Provision of Services using Practitioners with
Special Interests: Urgent and Emergency Care. London: Department of Health; 2009

7

NHS Plus, Royal College of Physicians, Faculty of Occupational Medicine. Varicella Zoster Virus –
Occupational Aspects of Management. London: Royal College of Physicians and Faculty of Occupational
Medicine; 2010

1

Anonymous. Paramedic drafts EMS safety bill. EMS Insider 1995;22:3

3

Anonymous. New FDA reporting rules take effect this month. EMS Insider 1996;23:1

4

Anonymous. COBRA decisions put hospital staff on the spot . . . Consolidated Omnibus Budget
Reconciliation Act. J Healthc Risk Manag 1996;18:155

2

Anonymous. Medical emergencies aloft: are airlines equipped? University of California, Berkeley,
wellness letter 1997;14:2

1
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Study reference

Reason

Linn R, Werfel P, Brown J. Safety first . . . ‘practice makes permanent’. JEMS 1999;2:14

4

Anonymous. Are you ready for JCAHO’s new restraint standards? RN 2000;63:24hf7–8

4

Anonymous. Alert: state wants EMS error reports. EMS Insider 2001;28:7

4

Anonymous. Patient-safety considerations. EMS Insider 2002;29:3

4

Anonymous. Use score card to boost quality. ED Manag 2002;14:114–17

2

Anonymous. A positive sentinel event? AI says it’s possible: use root-cause analysis in excellent outcomes,
too. Healthcare Benchmarks Qual Improv 2002;1:16–18

2

Anonymous. At a glance. OR Manager 2002;18:32

1

Anonymous. Thrombolytics safe for ambulance use. Pharm J 2002;269:772

4

Anonymous. These tools show cause of close calls, adverse events. J Healthc Risk Manag 2003;25:3–4

2

Narinder T. Building safer healthcare systems: a case for error-in-medicine curriculum in medical training.
Med J Armed Forces India 2003;59:273

2

Rabinovici R, Frankel H, Kaplan L. Trauma evaluation and resuscitation. Curr Probl Surg 2003;40:599–681

4

Anonymous. AHP project launched to raise awareness of patient safety. Podiatry Now 2004;7:14

4

Anonymous. Do your staff members risk misidentifying patients? ED Nursing 2004;7:93–5

2

Anonymous. Ask Sirenhead. Stop the blow hard. JEMS 2004;29:120

3

Anonymous. NZNO welcomes coroner’s report recommendations. Kai Tiaki Nurs N Z 2004;10:11

2

Braun BI, Darcy L, Divi C, Robertson J, Fishbeck J. Hospital bioterrorism preparedness linkages with the
community: improvements over time. Am J Infect Control 2004;32:317–26

1

Royal College of Nursing. RCN Review of the Year and Summary Accounts 2003/2004. London:
Royal College of Nursing; 2004

1

Anonymous. Using medication reconciliation to prevent errors. Jt Comm J Qual Patient Saf 2006;32:230–2

2

Anonymous. An obstacle to error reporting remains. Pharm J 2006;276:252

2

Anonymous. Prescribing safely. Pharm J 2006;276:554

2

News in brief. Emerg Nurse 2007;15:2

4

Frew SA. EMTALA compliance could have stopped failure cascade. ED Legal Letter 2007;18:6–8.

2

Mackersie RC, Dicker RA. Pitfalls in the evaluation and management of the trauma patient. Curr Probl
Surg 2007;44:778–833

4

Anonymous. Into the wild. Midwifery Matters 2008;117:7–8

1

Anonymous. Prevention of venous thromboembolism: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines (8th Edition). Chest 2008;133(Suppl. 6):381S–453S

2

Anonymous. Bibliography and Other Resource Materials for Advancing Patient And Family-Centered Care.
Bethesda, MD: Institute for Family-Centered Care; 2008

1

Monitor. Identifying Risk, Taking Action: Monitor’s Approach to Service Performance in NHS Foundation
Trusts. London: Monitor; 2008

7

Anonymous. Research worth reading. EMS Insider 2009;36:10–11

5

Anonymous. MHRA 2009 Liaison Officer Conference: Medicines and Healthcare Products Regulatory
Agency. London: Medicines and Healthcare products Regulatory Agency; 2009

1

Harvey S, Liddell A, McMahon L. Windmill 2009: NHS Response to the Financial Storm. London:
The King’s Fund; 2009

1

Anonymous. CLIR launches EMS Voluntary Event Notification Tool. EMS Insider 2010;37:11

4

Anonymous. Noticeboard. Emerg Nurse 2010;18:10

4

Anonymous. Standards for the Care of Critically Ill Children (4th Edition). Royal College of Anaesthetists.
London: The Paediatric Intensive Care Society; 2010

2
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Study reference

Reason

Anonymous. London Child Protection Procedures: 4th Edition, 2010. London: London Safeguarding Children
Board; 2010

7

Anonymous. The GAT Handbook 2011–2012. London: Association of Anaesthetists of GB and Ireland; 2011

1

Anonymous. 1000 Lives Plus (archived) – Welsh Ambulance Service Trust. Secondary 1000 Lives Plus
(archived) – Welsh Ambulance Service Trust 2010. URL: www.wales.nhs.uk/sites3/page.cfm?orgid=781&
pid=47103 (accessed 22 April 2013)

4

Council GM. Treatment and Care Towards the End Of Life: Good Practice in Decision Making. London:
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Appendix 5 Reasons for exclusion and
numbers of papers excluded
Reason for exclusion

Number of excluded
papers (n = 1025)

Off topic, for example road traffic collisions

254

Considered the wrong setting

207

Considered the wrong population, for example related to the safety of staff rather than patients

52

Did not provide research methods, overviews, opinion, letters, comments, etc.

281

Research was reported elsewhere

13

Study was in progress or planned with no preliminary findings reported

10

These studies were not specific to ambulance services but covered general care/guidance instead

188

English abstract was not available

3

Research had been superseded

12

Disaster or military context

4

Retracted paper

1
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93.1%

Improve management of pain as a
result of interviews and patient
experiences (including paediatrics)

Category B
(non-life-threatening):
95% within 19 minutes

Others

Mental health and end-of-life
care

95.6%

74.6%

Committed to safeguarding, training
for trust board and executive team,
level two training for front-line staff,
executive safeguarding lead

Cleanliness audits for vehicles

Twice

2

Category A
(life-threatening):
95% within 19 minutes

Category A
(life-threatening):
75% within 8 minutes

Met category A performance
standard B, 78.2%

In internal control section

Safeguarding

Response time targets

In internal control section

Cleanliness/infection

Patient safety issues mentioned

Patient safety mentioned

1

Ambulance service

Annual report data extraction sheet for ambulance services 1–4

Improved pain relief

93.69%

97.38%

73.72%

1 × in statement of internal control

3

Managing medicine group. Data
protection, sharing info and keeping
it safe

93.4%

98.53%

75.8%

Independent consultant to review
safeguarding procedures, increase of
staff awareness through training
resulted in increase of referrals

Fleet maintenance team follow
thorough maintenance schedule.
Deep clean of stretcher, trolleys and
other big equipment, supply of spill
kits and sanitising wipes. Employment
of ambulance hygiene assistants

Whole chapter ‘Clinical care and
patient safety’ dedicated to
patient safety

4

APPENDIX 6

Electronic patient care record rolled
out to improve patient experience
and patient safety, collecting real
time clinical data to measure clinical
performance and patient outcome
Clinical support desk to enhance
telephone triage for less serious
conditions, thrombolysis services

Taking stroke patients to stroke
units – specialist centres, major
trauma centres and local
trauma units, specialist centres
for cardiac care, extended hear
and treat/referral for less
serious conditions

Defibrillators in public places

Two reported

PRF

See/hear and treat/referral

Others

SUIs

None

Emergency care assistants, training
paramedics for enhanced triage
assessment, computerised-assisted
dispatch, 91 new PTS vehicles for
more comfort, 56 new A&E vehicles,
roll out of mobile data system for
more effective communication, a
PCR submission audit tool for
intranet to improve quality of
completed PCR and patient
handover, resuscitation training

TIA patient care pathway

2

NHS pathways/alternative
pathways

Improved care

1

Ambulance service

New operational models: rapid
response vehicle to most incidents
then determine next level of care,
enhanced training for front-line staff
(including obstetrics) and additional
paramedics; working with hospitals on
service changes; radio tracking for
cycle response unit; virtual call
centre – calls answerable by other call
centres; roll out of digital radios for
better communication; updated
dispatch system; electronic link with
NHS direct for seamless data transfer;
mobile data terminals; PTS improved
and upgraded; 40 new ambulances
for efficient and comfortable
transport, two 4 × 4s, five PTS
stretcher vehicles and 89 defibrillators

Clinical hub (call centre) for
non-life-threatening conditions

Referral to alternative pathways,
nursing and care home support

3

Continued use of NHS pathways;
accredited as NHS pathways training
site, introduction of 111 service as
pathfinder. Roll out of ePRF for more
robust recording and validating
patient info. Reinforcement around
the see and treat procedure.
Enhancement of community first
responder scheme; transformation of
the PTS fleet maintenance; guide to
using ambulance service for pregnant
ladies and GPs developed to reduce
the use of emergency ambulance
service

4
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Level 1

NHSLA level

Level 1

Unconditional registration

Unconditional registration

Unconditional registration

CQC compliance status

Unconditional registration

n = 210, includes types of complaints.
Complaints policy working to
‘principles for remedy’, examples are
given to illustrate learning from
complaints, for example Clinical
Practice Circular. Amended wording
used in triage. Audits for complaints.
‘Experience, complaints, litigation,
incidents and PALS’ Group introduced
which is accountable to Quality
Committee

n = 530. Set up of learning group to
deal with info from complaints,
incidents and performance indicators

About n = 500. Improving
service through response
to feedback

Complaints

4
Serious incidents, n = 5; patient safety
incidents, n = 35; clinical negligence,
n = 7; transparent and thorough
reporting well-establish policy and
procedure. Incidents reported to
Governance and Risk Committee, then
to Quality Committee. Methods of
reporting: clinical risk register; general
incident reporting system; using
incident report form; whistle blowing
policy (three incidents reported);
incidents investigated by root cause
analysis panel. Examples of learning
from incidents: improvement in
standard of completed PRF;
reinforcement around the See and
Treat procedure; learning academy for
new call handler; coaching for those
call handlers needing on-going
support; reflection and learning
events; reorganisation and revision of
jobs. Any incidents reported to NPSA
(n = 43), automatically uploaded and
electronically transferred after
validation

3

200 incident reports from other
health and social care agencies

2

Incidents reporting

1

Ambulance service

APPENDIX 6

‘Research-friendly’ environment
Master degree course funding for
paramedics – research is crucial to
improving patient outcome
Director of Clinical Care and Patient
safety. Establishment of Quality
Committee reviewing issues on clinical
care and patient safety; being open
and accountable; encouragement and
support of staff to report incidents;
implementing a proactive patient
safety culture; and receive and
contribute alerts and guidance from/to
Central Alerting System. Carried out
16 clinical audits resulting in changes
such as introduction of Quality
Improvement Officer; staff clinical
practice circular, quality improvement
workshops. Clinical audit on
performance in line with five national
clinical performance indicators

Others

Safety culture; non-punitive
reporting system; being
open culture

End-of-life transport policy updated

Public involvement in foundation trust
bid: visits to public about accident
prevention, safety workshops for
children what to do in case of
emergency. Creating ways of
collecting patient experiences.
LINk involvement

Not mentioned

4

Research

Complies with code of practice on
openness, public can gain information

LINk involvement

Yes

3

Facilitated eight NIHR studies

Information about end-of-life care
included in the computerised
assisted dispatch

LINk involvement; blood pressure
checks, and stroke info at different
events; discovery interviews to get
patient experiences

Yes

2

Awareness campaign

Patient safety activities

Committed to safety and public
accountability by being open
about matters when something
goes wrong

LINk involvement; publication
of case studies on website

Public involvement/
patient experience

End-of-life care

Yes

Recognition of new
clinical indicators

1

Ambulance service
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Application in process, aim for
early 2012

Foundation trust status

Application in process, aim for
early 2013

2

Application in process, aim for 2012

Takes holistic approach to risk, risk
management committee in place. The
medical director has lead responsibility
for clinical risk management and
patient safety, ensuring that all clinical
procedural documents are maintained
and current. Major risks identified: risk
of failing response time targets and
the potential adverse impact on
clinical outcome. Mitigated a risk by
upgrading computer-aided dispatch
system to deliver consistent and
efficient response service. One SUI;
fully compliant with CQC standards.
Trust board: monthly performance
reports outlining achievement against
key performance, safety and
quality indicators

3

Foundation trust status will improve
patient outcomes and experiences.
Hoping for authorisation in
autumn 2011

Governance and Risk Committee and
Quality consider non clinical and
clinical risks. Risks are identified via
system of risk registers and incident
reporting system and quantified with
Risk Scoring Matrix. Clinical Risk is
monitored via Quality Committee;
clinical risk is everyone’s responsibility
and is managed by operational staff
and specialist managers. Quality
Committee monitors quality of patient
care (safety, effectiveness, experience),
to learn from letters of appreciation
and complaints. Limited number of
gaps in assurance and/or control in
areas of operation, urgent care reform,
workforce planning, training,
information clinical governance,
finance and preparation for foundation
status, not classed as significant, with
plans to address issues

4

ePRF, electronic patient record form; LINk, Local Involvement Network; NIHR, National Institute for Health Research; PALS, patient advice and liaison service; PCR, patient care record;
PRF, patient record form; SUI, serious untoward incident; PTS, patient transport service; TIA, transient ischaemic attack.
The topics identified as patient safety issues by ambulance service are in italics.

Since 2010 new post: Director
of Health Promotion and
Quality to manage risks
concerning infection prevention
and control and safeguarding.
Systems are in place to monitor
compliance throughout the
year with CQC compliance.
Actions to minimise risk: 390
new model defibrillators, CPR
training to the public, 72 new
modern ambulances, clinical
care pathways are being
developed, action plans being
prepared to address
weaknesses in respect of stock
holding, reporting of losses and
monitoring of losses, and
implementing new
computer-aided dispatch
system. Complaints, incidents,
patient experiences and claims
are all indicators of risk and are
managed and reported in line
with our policy. We operate a
policy of openness and
transparency, Learning from
Experience group, and two
serious incidents concerning
patient information took place

Internal control

1

Ambulance service

APPENDIX 6

1 of 3 quality priorities in quality
report section

Staff are supported to attend
reviews following incidents as often
as possible in order to enhance
learning and improve practice
in safeguarding

Safeguarding

76.86%

96.11%

95.58%

Falls is patient safety priority for
2011/12: enhance falls referral
system and increase in
non-conveyance

Category A (immediately
life-threatening) 75%
in 8 minutes

Category A (immediately
life-threatening) 95% in
19 minutes

Category B (serious but not
immediately life-threatening)
95% in 19 minutes

Others

Response time targets

‘Cleaner Care’ initiative, deep clean
of ambulances every 8 weeks

Cleanliness/infection

Patient safety issues mentioned

Patient safety mentioned

5

Ambulance service

Drive to reduce hospital
handover delays

91.4%

95.3%

77.5%

Asthma care

88.28%

NR

72.38%

Safeguarding awareness campaign,
increased uptake of safeguarding
training, observed practice audits and
the introduction of clinical supervision.
Two full-time leads for safeguarding
appointed. The change in the
safeguarding reporting process to a
verbal referral through a dedicated
number. Development of the
safeguarding database

New audit programme focused on
cleanliness of premises, vehicles and
observed practice of staff. Strategic
infection, prevention and control group

The paragraph under nursing and
quality directorate

Yes (whole chapter ‘Quality and
safety’ dedicated to patient safety)

Reduced health-care acquired
infections, through our ‘Make
Ready’ scheme

7

6

Annual report data extraction sheet for ambulance services 5–8

Dementia (raised staff awareness) and
pain management in people with
cognitive impairment (assessment tool
implemented). Asthma, diabetic care,
cardiac arrest and heart attack

91.38%

95.1%

74.3%

Safeguarding responsibility of all,
advice and information on
staff intranet

IPC responsibility of all, one station
clean contract, new audit programme,
expansion of make ready programme

Twice

8
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NHS pathways (software
decision-making package) to
enable patients to receive the right
response to their call. Fall patients
referred to falls service and fall alert
pathway to be developed.
Engagement with local trauma
networks

Electronic care system to
electronically capture patient data
to improve data flow and analysis

Safety netting to be put in place for
non-conveyed patients to further
patient safety. Three digit number
service. ‘Single point of access’
service

NHS pathways/
alternative pathways

PRF

See/hear and treat/referral

Improved care

5

Ambulance service
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The introduction of the clinical
support desk in the triaging of
calls improved patient experience
and outcome. Assessment and
treatment without conveyance.
Clinical support desk staffed by
nurses and ECPs for assessment,
advice and referral

Appropriate pathways are used
for patients, directed either
on scene or on the phone,
highest non-conveyance rate

6

PPCI catheter suits; stroke centres;
improving patient care by
non-conveyance

Electronic patient records to connect
with GP, ability to access patients’
summary care record. This will
improve patient safety as staff will
know about pre-existing medical
conditions, medications and allergies,
and patient’s wishes, such as
end-of-life care

Clinical assessment and advice service
(nurse led) providing patients with
alternative care pathways

7

Prioritise non-emergency calls, advise
and refer; new model of service
delivery to better match patient needs;
triage software for category C calls for
advice and signposting to alternative
pathways; crew referral pathways are
devised for see and treat

Laptops and computer system
to access patient records for
out-of-hours service

Individualised care plans held for
> 2000 people about alternative care
pathways. Developing a clinical desk
to identify alternative care pathways
for patients to avoid hospital
admission

8

APPENDIX 6

Others

Provide/replace all PTS vehicles with
external defibrillators. Ambulance
radio project: airwave system radios
for vehicles to enable real time
communication with control
rooms. Pathways support vehicles;
category C audit to improve
patient experience and reduce
avoidable admissions. Medicines
management implementation plan:
development of enhanced policies
and procedures including
standardised format for providing
clinical updates to ED to ensure
patient safety; 280 medication
errors reported; employment of
ambulance pharmaceutical advisor.
Manual handling equipment
(compressed air lifting cushions)
introduced for improved patient
comfort; investment in high-tech
fleet; enable ambulance care
assistants to progress to paramedics
through training; and recertification
training for ambulance staff, skill
enhancement of paramedics.
Improved pain management:
develop and train staff in scoring
system, include patients with
learning disability and dementia

5

Ambulance service
6
Introduction of Virtual Computer-aided
Despatch, sharing of resources
between two call centres. Participated
in pilot of 111 urgent care service
number. New vehicles including
wheelchair accessible vehicles and
4 × 4s. Airwave radio system included
in vehicles

7

Automated external defibrillators in
public places. New 4 × 4s, planning
replacement of solo response vehicles
and ambulances. New PTS vehicles
and keeping fleet of emergency and
support vehicles up to date and on
the road with patient safety always in
mind. Taking part in 111 pilot

8
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Listen to and learn from
comments and complaints,
complaints were outweighed 4 : 1
by compliments

n = 489 complaints. Learning from
experience group brings together
issues from adverse incidents,
litigation, comments, concerns,
complaints, compliments, audits,
major incidents, safeguarding and
information governance issues.
Trust-wide learning through clinical
articles and advisory documents

Unconditional registration

Level 1

Yes

Complaints

CQC compliance status

NHSLA level

Recognition of new
clinical indicators

Level 1 for 2 years

Unconditional registration

Effective incident reporting
system, good level of reporting
(in statement of internal control)

280 medication errors reported

6

Incidence reporting

SUIs

5

Ambulance service

Took part in developing, measuring,
improving and piloting new clinical
indicators for ambulance services

Level 1 aiming for level 2

Full compliance

n = 228; learning review groups to
learn from incidents and complaints,
PALS process made more streamlined
risk management and patient safety
team restructured to strengthen ability
to deliver the risk management and
patient safety work programme

All staff trained in risk assessment,
incident reporting and patient safety,
awareness campaign for recognising
and reporting patient safety incidents,
patient safety champions, safety
projects set up four work streams – safe
care, safe service, safe fleet and safe
staff – introduction of Patient Stories to
Board, development of a safety culture
and monthly Patient Safety Visits by
Board members

7

Yes

Level 1 aiming for level 2

Full compliance

n = 22 SUIs. 2000 incidents reported;
reported through the adverse incident
reporting system. Demonstrates a
culture in which staff are receptive to
reporting incidents. To improve safety
of all our patients we regularly report
all patient safety incidents to the NPSA.
Nine incidents of confidentiality
breaches; 282 complaints – committed
to learn from these; learning from the
experiences and feedback of
complainants and developing a culture
of continuous improvement. Results
from learning include: protocols for
our call handlers have been reviewed
to better identify stroke cases at an
early stage and recruit and train
additional staff

8

APPENDIX 6

Development of a safety culture.
Introduction of a being open policy

Participate in quality improvement
initiative to improve care for stroke
and heart attack patients

Others

Safety culture; non-punitive
reporting system; being
open culture

Focus on quality improvement and
translational research, several
publications: pain management,
overdose and cannulation

Contributed to two UK CRN
portfolio projects; participated in
industry funded trial (patient
outcome using mechanical chest
compression device vs. standard
CPR); study on head injury in
children; research facilitator post
funded externally

Public involvement: employment of a
patient experience lead. Introduced
patient stories to the board. Captured
patient experience though shadowing
patients on their journey. Regularly
survey of category A, B and C calls
and PTS patients. EoL care: to be
included in ePRF single, standardised
Do Not Resuscitate form to be used;
developed end-of-life care registration
system, which raised staff awareness

Research

In internal control

Public involvement in foundation
trust bid; involvement of LINk and
public involvement panel

7

Patient safety first campaign
and patient safety awareness
week: asthma

Surveys carried out to improve
patient experience. Know your
blood pressure campaign; ‘You
said, we did’ posters on website
giving feedback to public; Senior
Quality Experience Manager
appointed to develop feedback
service; involvement of LINk;
‘Respect and dignity leaflet’ on
website in response to category C
survey; and implementation of
end-of-life care strategies and
quality markers

6

Awareness campaign

Patient safety activities

Public involvement/patient
experience. End-of-life care

5

Ambulance service

Committed to providing an open
and non-judgemental approach to
complaints

Patient questionnaire on
patient satisfaction

Profile of research raised. High-quality
research: NIHR – airway management
during pre-hospital cardiac arrest;
NIHRi4i – design for better cervical
collar

Know your blood pressure campaign;
patient opinion website for online
patient feedback; involvement of LINk;
patient representative group – external
reference group; surveys of PTS and
category C patients

8
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Internal control

Director of corporate services leads
responsibility for risk management.
Induction workbook for all new
staff with risk management section:
the identification, rating and
prioritisation of risk; incident
reporting; and management of risk
(including slips, trips and falls).
Trends in incidents, complaints
and claims are also considered in
depth by the learning from
experience group and lessons
disseminated through newsletters
and publications. Quality and
Governance Committee:
development and review of quality
improvements including patient
experience; patient safety;
health and safety reports; risk
management; identification of new
risks; NHSLA implementation;
learning from experience; infection
prevention and control;
implementation of NICE guidelines;
clinical audit and effectiveness;
clinical and non-clinical training;
fleet; compliance; safeguarding
updates; and feedback
from subgroups

5

Ambulance service

Integrated approach to risk
management bringing together
complaints, PALS, health and
safety, security management and
patient/clinical safety including
child protection, infection control
and medicines management.
Under leadership of the Director
of Patient Care, supported by
Head of Governance and Risk
Management, Head of Clinical
Effectiveness, Consultant ECP and
a Pharmacy Advisor. Developed a
fair open reporting culture which
encourages health professionals
to report errors and ‘near misses’
without fear of blame or reprisal.
Encourages both reactive and
pro-active risk reporting from staff
in order that learning and
continual improvements can be
made. Trust has in place induction
training programme for all new
staff, which includes health and
safety, awareness of risk, and
incident reporting and
investigation. Trust’s Quality and
Safety Committee is responsible
for monitoring clinical
performance, patient safety and
the patient experience, providing
assurance on these matters
to the trust board. The Risk
Management Policy provides
guidance for managers and
staff on incident reporting,
investigation and risk assessment.

6

7

Takes a holistic view of risk including
the management of clinical risk as
well as operational, financial, human
resource and data security risks and
includes identification of risk; analysis,
control and treatment of risk; incident
reporting and investigation; claims
and complaints management;
establishment and management of
risk registers; educating staff on issues
of risk; reporting incidents to the
relevant external authorities; and
achieving compliance with relevant
statutory legislation

8
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Achieved

Application in process

The trust has in place an effective
incident reporting system. There is
evidence of a good level of staff
both proactively and reactively
reporting risks and incidents.
The trust is committed to creating
a culture which encourages
reporting and is supportive of any
member of staff that does so.
The trust has in place a whistle
blowing policy. A comprehensive
web-based risk management
database is in place that enables
analysis and divisional
benchmarking of adverse
incidents, complaints, PALS
enquiries and vehicle accidents.
All serious incidents are reported,
investigated and then reviewed by
a group. A strategic risk register is
in place. Expansion of ‘hear and
treat’ and ‘see and treat’ services
that avoid ED admission. Patient
experience review group to review
outcomes from compliments,
complaints and PALS enquiries

6

Application in process, aim for
early 2013

7

Application in process, aim for Oct 2012

8

CRN, Clinical Research Network; ECP, emergency care practitioner; EoL, end of life; ePRF, electronic patient record form; IPC, infection prevention and control; NICE, National Institute for
Health and Care Excellence; NIHR, National Institute for Health Research; NIHRi4i, National Institute for Health Research Invention for Innovation; NR, not reported; PALS, patient advice and
liaison service; PPCI, percutaneous primary coronary intervention; PRF, patient record form; PTS, patient transport service; SUI, serious untoward incident.
The topics identified as patient safety issues by ambulance service are in italics.

Foundation trust status

5

Ambulance service
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73.64%

95.66%

NR

Work with PCTs and acute trusts to manage
demand and flow of patients to hospital and
improve turnaround times at hospital. Completed
installation of hospital arrival screens in A&E,
provides hospitals with advance notification of
ambulance activity. Turnaround times is a system
issue with detrimental effect on ambulance
availability and ability to deliver effective
patient care

Category A: 75%
in 8 minutes

Category A: 95%
in 19 minutes

Category B: 95%
in 19 minutes

Others

Response time targets

Patient falls identified as patient safety issue,
learning through incidents resulted in 27%
decrease in harm through falls

95%

98%

67.8%

Safeguarding protocols recognised as best
practice. Management of safeguarding referrals
through a single point of access

Safeguarding

Raised awareness and understanding of staff in
mental health. Training on information governance
compliance rolled out

94.29%

97.68%

76.02%

Safeguarding policy and procedures have been
reviewed and updated

Make Ready programme continued to develop to
minimise cross-infection and maximise patient
safety

Yes

Yes – whole chapter ‘Quality and safety’
dedicated to patient safety

Make Ready programme continued to be rolled
out to minimise cross-infection and maximise
patient safety

11

10

Cleanliness/infection

Patient safety issues mentioned

Patient safety mentioned

9

Ambulance services

Annual report data extraction sheet for ambulance services 9–11

APPENDIX 6

More efficient single command and control
system in control centre for PTS. Education
programmes for frontline staff in partnership
with universities

Others

SUIs

Senior clinical advice in control centres.
Referral management team

Developing NHS pathways

See/hear and treat/referral

PRF

NHS pathways/alternative
pathways

Improved care

9

Ambulance services

Site assurance visits by non-executive directors in
relation to patient safety and quality control

Regional access to patient notes

Utilising clinical support desk. Clinicians will direct
patients to the most appropriate point of care.
Development of clinical pathways for heart
attack, stroke and asthma patients. Primary
PCI centre

10

No SUIs

Critical care paramedics contribute to improved
patient safety and outcome. New single
computer-aided dispatch system was introduced
to dispatch most appropriate care to patients.
Numbers of paramedic practitioners grow, have
undertaken further higher education to enable
them to manage patients, ensure that patients are
cared for in the community if possible, avoiding
A&E. Introduced patient group direction medicines
including painkillers and antibiotics. ‘Telemedicine’
pilot for patients with burns, plastic surgery needs
and hand injuries to send clinical photographs to
the specialists who provide advice, treatment and
referral options. Increasing number of critical care
paramedics, ultrasound training course for CCPs.
CCPs are attending an increasing amount of
critical incidents and are contributing to improved
patient safety and outcomes. Weight reduction
in the latest batch of ambulances to reduce the
effect of harmful emissions while, at the same
time, ensuring that patient safety is not
compromised. New vehicles delivered included
64 A&E ambulances, 30 PTS vehicles, one HART
vehicle and 28 response cars. Standardisation of
vehicles, equipment and supplies

Web-based access to patient clinical records

New clinical triage system (NHS pathways) will
replace current AMPDS system including NHS
primary care services. Includes directory of health
and social care services. Pre-hospital stroke
pathways. Collaboration with NHS organisations to
develop care pathways

11

DOI: 10.3310/hsdr03210
HEALTH SERVICES AND DELIVERY RESEARCH 2015 VOL. 3 NO. 21

© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

233

234

NIHR Journals Library www.journalslibrary.nihr.ac.uk

Unconditional registration

CQC compliance status

Recognition of new
clinical indicators

NHSLA level

n = 483 including 12 failure to convey
complaints. Information on complaints is regularly
reviewed and action plans monitored by an
incident learning forum. Apply the ‘principles for
remedy’ to produce reasonable, fair and
proportionate remedies during its complaints
handling processes

Complaints

Incidents reporting

9

Ambulance services

Yes

Full compliance

Yes

Full compliance

n = 321. Learning from complaints: weekly staff
bulletin gives examples of complaints/incidents/
near misses so that everyone can learn from
these; operational staff attend key skills updates
every year for additional training on issues raised
by complaints/incidents; standardised report
provided to trust board, commissioners, and risk
management and clinical governance committee
once every 2 months; apply the ‘principles for
remedy’ to handle complaints; and established an
incident review group which looks at serious issues
and investigations and makes any additional
recommendations

Eight personal data related incidents. The trust
reports the Information Governance SUIs, all
incidents of losses of personal data rated as 1–5,
to the SHA through the Strategic Executive
Information System reporting process. The
information commissioner will be informed of all
category 3–5 incidents. The decision to inform any
other bodies will also be taken, dependent on the
circumstances of the incident, for example if this
involves risks to the personal safety of patients, the
NPSA may also need to be informed

n = 27 (14 related to delays at hospitals, no data
security incidents). The trust’s risk team ensures
all serious incidents are thoroughly investigated,
root causes established and actions implemented
to reduce future risk. Nursing and quality
directorate is focused on developing the analysis
and learning from all reported incidents

n = 273

11

10

APPENDIX 6

Non-punitive reporting
system

Safety culture

Others

Research

Awareness campaign

Patient safety activities

End-of-life care

Public involvement/
patient experience

Promote an open and fair culture

Patient experience programme. Activities under
the leadership of Director of performance and
patient experience. To gain insight into patient
experience and feedback: established a
communities subcommittee that monitors patient
and public engagement activities; ‘crowd
sourcing’ programme; face-to-face engagement
with emergency service patients; web surveys;
LINk involvement; ‘Listening to You’ section on
website; and single number service for the
patient experience team

9

Ambulance services

Patient safety campaign was launched that
included improvements in training and education,
closer monitoring and a general awareness of risk
factors of patient falls

Online feedback service for patient views

10

Being open and accountable

Patient experience workshop, where the
complaints and PALS information we compile and
share was discussed and debated with patient/
public representatives, directors and managers of
the trust. New interactive website. Three
workshops took place with > 100 participants
helping to identify practical mechanisms to enable
ambulance service to better support the survivors
of violence and early identification of violence. CPR
demonstrations and workshop for resuscitating
infants. See the Internal control row

11
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Application in process, aim for Oct 2012

Foundation trust status

Application in process, aim for end of 2012

Ownership of risk management has been
improved through the revised committee
responsibilities. Staff are provided with training
and education to enable them to manage risks.
Relevant themes and lessons arising from adverse
incidents are taken into account in the focus of
training programmes. Identified the following
risks as potentially significant: failing to meet the
nationally set standards for responding to
emergency and urgent calls resulting in delay
to patient care and loss of reputation; failing to
deliver high quality safe and effective clinical care
resulting in adverse effect on patients; failing to
deliver education and training. Staff are unable
to deliver a safe and effective service; and failing
to provide a skilled workforce resulting in failure
to deliver a safe service and poor patient
outcome

10

Achieved in March 2011

Risk management is corporate responsibility. Board
is committed to the continuous development of a
framework to manage risks in a structured and
focused way, in order to protect the trust from
losses, damage to its reputation, or harm to its
patients, staff, public and other stakeholders. Risk
Management and Clinical Governance Committee
oversees the management of all areas of risk; fully
developed, maintained and comprehensive risk
register a trust-wide database recording corporate
risks identified from whatever source, the assessed
level for current risk, and details of control
measures or an action plan to reduce the risk;
facilitate the SECAmb patient and public liaison
group, and has three public opinion groups;
engages with the public and patients through
LINks and specific SECAmb workshops and events;
and regular review and reports on the position of
the risk register

11

AMPDS, Advanced Medical Priority Dispatch System; CCP, critical care paramedics; ECP, emergency care practitioner; HART, Heart Failure Adherence and Retention Trial;
LINk, Local Involvement Network; NIHR, National Institute for Health Research; NR, not reported; PALS, patient advice and liaison service; PCI, percutaneous coronary intervention;
PCT, primary care trust; PRF, patient record form; PTS, patient transport service; SECAmb, South East Central ambulance service; SHA, strategic health authority; SUI, serious untoward
incident; TIA, transient ischaemic attack.
The topics identified as patient safety issues by ambulance service are in italics.

Directors, managers and staff have been provided
with training, awareness and/or instruction with
regard to risk management. Risk management is
an integral part of good management practice
and to be most effective should become part of
the trust’s culture. Approved risk management
policy. Identification of risks through incident
reporting. Identified risks: harm through
non-conveyance because of lack of clinical
expertise; patient delays; lack of trained
paramedics; failure to meet national targets; risk
moderation subcommittee in place; and
introduced a holistic approach to risk
management across the organisation, including
financial, organisational, clinical and
non-clinical risks

Internal control

Being open culture

9
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Appendix 7 Case descriptions for cases awarded
≥ £100,000 in damages from 1995/96 to 2010 (n = 15)
Award

Outcome

Description of incident

£100,000

Fatality

Called to a 35-year-old male with pain in his arm and chest. The patient
suffered cardiac arrest and died

£100,000

Fatality

Called to a patient who subsequently suffered a cardiac arrest; the
patient was not transferred to further care

£100,000

Fatality (child)/psychiatric/
psychological damage (parents)

Called to a patient (child) with breathing difficulties. Parents attempted to
clear airway. A paramedic and technician transferred patient to hospital
but did not initiate resuscitation; resuscitative efforts at hospital
were unsuccessful

£120,000

Brain damage

Called to a patient (child) not breathing; CPR undertaken. The patient
sustained brain damage

£120,000

Fatality

Called to a patient but not transferred to further care; a second call
23 days later found the patient dead

£142,408

Brain damage

Delay in transferring the patient to further care

£150,000

Fatality

Called to a patient (adult) with a muscular injury. The patient was advised
to consult their GP the next day; the patient consulted after 4 days and
radiographs demonstrated a fractured hip. Failure to transfer the patient
to further care was cited as negligence

£150,000

Fatality

Called to a patient (adult) who was a known asthmatic. The patient
inhaled furniture polish and was suffering increased breathlessness.
The ambulance crew administered steroids and the patient was requested
to walk to the ambulance. While being transferred to further care, the
patient suffered a convulsion that led to respiratory and then cardiac
arrest; advanced life support was undertaken en route

£115,000

Unnecessary pain

Called to a patient; the crew did not transfer the patient to further care
or complete the paperwork. The patient died the same day with an
overdose of prescription medicine and alcohol abuse

£174,574

Fatality

Called to a patient (child) suffering an asthmatic attack. Delayed response
was cited as the cause of death

£190,000

Fatality

Failure to transfer the patient to further care

£300,000

Brain damage

Called to a patient (adult) in cardiac arrest. A delay in attending resulted
in the patient, who is now in a permanent vegetative state, suffering
brain damage. No details of the cause of the delay

£300,000

Unnecessary pain

Patient suffered cardiac arrest while being transferred to further care

£500,000

Brain damage

Called to an intoxicated patient with a head injury. The patient was
transferred to further care without ‘back boarding’. The patient
was found to have a fracture of the cervical spine and is now
tetraplegic/quadriplegic

£2.8M

Brain damage

Called to a patient with an overdose. An airway adjunct was incorrectly
inserted and the patient sustained irreversible brain damage
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Appendix 8 Medical directors’ questionnaire
Perceptions of Key Safety Issues in the Ambulance Service
Instructions
Please rate the items listed below in terms of your view of the degree of risk they present to the
Ambulance Service, with 1 = very little to 10 = a great deal. Please circle the position that best represents
your view. All responses will remain entirely confidential. We ask only for the name of the Ambulance
Service responding. Please return to Professor Peter Spurgeon, Medical School, Warwick University,
Gibbet Hill Road, Coventry, CV4 7AL.
Many thanks for your assistance.
Please state the name of your service here:
Please rate each item in terms of the degree of risk to the Ambulance Service in the following issues.
Question

Very little

A great deal

1) Delay in gaining access to hospital

1

2

3

4

5

6

7

8

9

10

2) Equipment failure/shortage

1

2

3

4

5

6

7

8

9

10

3) Call handling triage/categorisation

1

2

3

4

5

6

7

8

9

10

4) Decision to leave at home

1

2

3

4

5

6

7

8

9

10

5) Medication errors

1

2

3

4

5

6

7

8

9

10

6) Skill mix of staff available

1

2

3

4

5

6

7

8

9

10

7) Increased clinical intervention

1

2

3

4

5

6

7

8

9

10

8) Handover process in A&E

1

2

3

4

5

6

7

8

9

10

9) Resources available to respond

1

2

3

4

5

6

7

8

9

10

1

2

3

4

5

6

7

8

9

10

10) Allocation of patients at co-located
sites (A&E/Minor Injury Units)

Do you feel there are any other key safety issues not covered by this list? Yes/no
If yes please identify them:
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Appendix 9 Areas of concern rated in the
top five by ambulance personnel
Respondent 1
Vehicle deep clean.
Paramedic knowledge.

Respondent 2
More training on how to handle and speak to patients.

Respondent 3
Staff are not fatigued as a result of long shiftworking.
Clinical knowledge factors: assessment, clinical decision-making ability, etc.
Level of education and training.
Patient language and communication.
Safety culture and priorities.

Respondent 4
Protocols and guidelines: known and easily used (training/revalidation).
Communication: user/carer to ambulance staff (language?).
Use of correct vehicles.
Skill mix dispatched: appropriate?
Learning from mistakes: personal and organisational levels.

Respondent 5
Communication (team, between staff and patients).
Staff physical and mental health.
Level of clinical knowledge and assessment skills.
Patient condition and illness.
Organisational culture.
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Respondent 6
Infection control.
Accessibility (especially for powered wheelchairs).
Training on hidden impairments, for example autism and other neurological conditions.
Patients who have particular allergies to allopathic medicines where the patient was unable to explain and was
put at risk.

Respondent 7
Training of all staff (clinical): ongoing/updating and poor attendance.
Staff with appropriate skills.
Long shifts.
Communication: people whose first language is not English.
Ensuring appropriate care for people with serious mental health problem.

Respondent 8
Staff attitude.
Equal opportunities awareness.
Language and communication (other languages).
Professional knowledge.
General safety awareness.

Respondent 9
Patient condition/illness.
Clinical assessment skills.
Promotion of the right culture (safety culture).
Public involvement.
Availability and accuracy of test results.
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Appendix 10 Questions in the 2011 Care
Quality Commission NHS staff survey

M

y employer is committed to helping staff balance their work and home life.

My immediate manager helps me find a good work-life balance.
I can approach my manager to talk openly about flexible working.
Working flexi-time.
Working reduced hours.
Working from home in normal working hours.
Working to annualised hours.
Working during school term-time only.
My team makes its own decisions about rotas.
Job sharing.
Not used any flexible working options.
Have you done any taught courses?
Have you received any supervised on-the-job training?
Have you received mentoring?
Have you done any shadowing?
Have you received e-learning or online training?
Have you kept up to date with developments in your work?
Have you used other methods of training, learning or development?
Have you had equality and diversity training?
Have you had health and safety training?
Have you had training in what to do in a major incident?
Have you had training in how to handle violence and aggression?
Have you had training on infection control?
Have you had computer skills training?
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Have you had training on how to handle confidential information?
Have you had training on how to give information to patients?
Have you had training on how to undertake CPA?
Have you had training on how to conduct a mental health risk assessment?
Have you had training on how to identify patients at risk of committing suicide?
Have you had training on how to assess and support carers of patients?
Have you had training on how to assess and treat patients with dual diagnosis?
Have you had training on psychological therapy?
My training, learning and development has helped me to do my job better.
My training, learning and development has helped me stay up to date with my job.
My training, learning and development has helped me stay up to date with professional requirements.
My supervisor encourages those who work for her or him to work as a team.
My supervisor can be counted on to help me with a difficult task at work.
My supervisor gives me clear feedback on my work.
My supervisor asks for my opinion before making decisions that affect my work.
My supervisor is supportive in a personal crisis.
Have you had an appraisal in the last 12 months?
Did the appraisal help you to improve how you do your job?
Did the appraisal help you agree clear objectives for your work?
Did the appraisal leave you feeling valued by your employer?
Have you agreed a PDP in the last 12 months?
Have you received the training, etc., identified in the PDP?
Has your manager supported you in accessing this training?
Do you work in a team?
Team members have a set of shared objectives.
Team members often meet to discuss the team’s effectiveness.
Team members have to communicate closely with each other to achieve the team’s objectives.
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I have, clear, planned goals and objectives for my job.
I often have trouble working out whether I am doing well or poorly in this job.
I am involved in changes that affect my work area.
I cannot meet all the conflicting demands on my time at work.
I have adequate materials, supplies and equipment to do my work.
There are enough staff at this trust for me to do my job properly.
I am able to do my job to a standard I am personally pleased with.
I often think about leaving this trust.
I will probably look for a new job in the next 12 months.
As soon as I can find another job, I will leave this trust.
How satisfied are you with the recognition you get for good work?
How satisfied are you with the support you get from your manager?
How satisfied are you with the freedom you have to choose your own method of working?
How satisfied are you with the support you get from work colleagues?
How satisfied are you with the amount of responsibility you are given?
How satisfied are you with the opportunities you have to use your abilities?
How satisfied are you with the extent to which your employer values your work?
How satisfied are you with your level of pay?
I always know what my responsibilities are.
I am consulted about changes that affect my work area.
I do not have time to carry out all my work.
I get clear feedback about how well I am doing my job.
Relationships at work are strained.
I can decide on my own how to go about doing my work.
The people I work with treat me with respect.
The people I work with seek my opinions.
I am trusted to do my job.
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I feel I belong to a team.
I often do more than is required.
I try to help colleagues in my trust whenever I can.
Senior managers here try to involve staff in important decisions.
Communication between senior management and staff is effective.
Senior managers encourage staff to suggest new ideas for improving services.
On the whole, different parts of the organisation communicate effectively with each other.
Care of patients/service users is my trust’s top priority.
I know who the senior managers are here.
Senior managers where I work are committed to patient care.
Patient information is treated confidentially by staff in this trust.
Staff are kept informed about important changes by trust headquarters.
Communication between trust headquarters and other parts of the trust is good.
Does your employer act fairly with regard to career progress?
Have you experienced discrimination in the last 12 months from patients/clients, relatives or other
members of the public?
Have you experienced discrimination in the last 12 months from manager or other colleagues?
Have you experienced discrimination on the ground of: ethnic background?
Have you experienced discrimination on the ground of: gender?
Have you experienced discrimination on the ground of: religion?
Have you experienced discrimination on the ground of: sexual orientation?
Have you experienced discrimination on the ground of: disability?
Have you experienced discrimination on the ground of: age?
Have you experienced discrimination on the ground of: other?
If you were concerned about fraud, malpractice or wrongdoing, would you know how to report it?
Would you feel safe raising your concerns?
Would you feel confident that your trust would address your concerns?
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Ambulance vehicles are kept in a good state of repair.
Ambulance vehicles provide a safe working environment.
There are opportunities for me to progress in my job.
I am supported to keep up to date with developments in my field.
I am encouraged to develop my own expertise.
There is strong support for training in my area of work.
I would recommend my trust as a place to work.
If a friend or relative needed treatment, I would be happy with the standard of care provided by
my trust.
I am satisfied with the quality of care I give to patients/service users.
I feel that my role makes a difference to patients/service users.
I am able to deliver the patient care I aspire to.
I am able to make suggestions to improve the work of my team/department.
There are frequent opportunities for me to show initiative in my role.
I am able to make improvements happen in my area of work.
Health-care professionals and managers in non-clinical roles work well together in my area of work.
Senior managers act on staff feedback.
I look forward to going to work.
I am enthusiastic about my job.
Time passes quickly when I am working.
In the last month, have you seen errors or near misses that could hurt staff?
The last time you saw an error or near miss that could hurt staff, did you or a colleague report it?
In the last month, have you seen errors or near misses that could hurt patients?
The last time you saw an error or near miss that could hurt patients, did you or a colleague report it?
My trust treats fairly staff who are involved in an error, near miss or incident.
My trust encourages us to report errors, near misses or incidents.
My trust treats reports of errors, near misses or incidents confidentially.
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My trust blames or punishes people who make errors, near misses or incidents.
When errors, near misses or incidents are reported, my trust takes action to ensure that they do not
happen again.
We are informed about errors, near misses and incidents that happen in the trust.
We are given feedback about changes made in response to reported errors, near misses and incidents.
Experienced physical violence from patients/clients, relatives or other members of the public?
Experienced physical violence from manager/supervisor or colleagues?
In the last 12 months, how many times have you experienced physical violence from patients/clients,
relatives or other members of the public?
The last time you experienced physical violence did you or a colleague report it?
Experienced bullying or abuse from patients/clients, relatives or other members of the public?
Experienced bullying or abuse from manager/supervisor or colleagues?
The last time you experienced bullying or abuse did you or a colleague report it?
My employer takes effective action if staff are physically attacked by patients/clients, relatives or other
members of the public.
My employer takes effective action if staff are physically attacked by other members of staff.
My employer takes effective action if staff are bullied, harassed or abused by patients/clients, relatives or
other members of the public.
My employer takes effective action if staff are bullied, harassed or abused by other members of staff.
Do you have access to counselling services at work?
Do you have access to occupational health services at work?
Have you been hurt due to moving and handling?
Have you been hurt due to needlestick and sharps injuries?
Have you been hurt due to slips, trips or falls?
Have you been hurt due to exposure to dangerous substances?
Have you been ill due to work related stress?
Hot water, soap and paper towels, or alcohol rubs are available when they are needed by staff.
Hot water, soap and paper towels, or alcohol rubs are available when they are needed by patients.
Hot water, soap and paper towels, or alcohol rubs are available when they are needed by visitors.
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The trust does enough to promote the importance of hand washing to staff.
The trust does enough to promote the importance of hand washing to patients, service users and visitors.
Infection control applies to me in my role.
Overall, how would you rate your health during the past four weeks?
During the past four weeks, how much difficulty did you have doing your daily work, both at home and
away from home, because of your physical health?
During the past four weeks, how much did personal or emotional problems keep you from doing your
usual work or other daily activities?
In general, my job is good for my health.
My immediate manager takes a personal interest in my health and well-being.
In the last three months have you ever come to work despite not feeling well enough to perform
your duties?
Have you felt pressure from your manager to come to work (when ill)?
Have you felt pressure from colleagues to come to work (when ill)?
Have you put yourself under pressure to come to work (when ill)?
Key finding 1: satisfied with quality of work?
Key finding 2: role makes a difference?
Key finding 3: feel valued by colleagues?
Key finding 4: quality of job design?
Key finding 5: work pressure felt?
Key finding 6: work in a real team?
Key finding 7: quality of work-life balance?
Key finding 8: work extra hours?
Key finding 9: used flexible working?
Key finding 10: good opportunities to develop? Potential?
Key finding 11: received training, learning and development beneficial to career development in last
12 months?
Key finding 12: had appraisal in last 12 months?
Key finding 13: had good quality appraisal in last 12 months?
© Queen’s Printer and Controller of HMSO 2015. This work was produced by Fisher et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

249

APPENDIX 10

Key finding 14: agreed PDP in last 12 months?
Key finding 15: support from supervisor
Key finding 16: had health and safety training in last 12 months?
Key finding 17: suffered work-related injury in last 12 months?
Key finding 18: suffered work-related stress in last 12 months?
Key finding 19: availability of hand-washing materials
Key finding 20: seen at least one error that could harm patients or staff?
Key finding 21: last error seen reported?
Key finding 22: action taken following errors
Key finding 23: experienced violence from patients/relatives in last 12 months?
Key finding 24: experienced violence from colleagues in last 12 months?
Key finding 25: experienced harassment from patients/relatives in last 12 months?
Key finding 26: experienced harassment from colleagues in last 12 months?
Key finding 27: effective action from employer towards violence/bullying/harassment?
Key finding 28: general health and well-being?
Key finding 29: presenteeism among staff?
Key finding 30: good communication between managers and staff?
Key finding 31: can contribute towards improvements?
Key finding 32: staff job satisfaction?
Key finding 33: staff intention to leave?
Key finding 34: would recommend trust as place to work or receive treatment?
Key finding 35: staff motivation at work?
Key finding 36: had equality/diversity training in last 12 months?
Key finding 37: trust provides equal opportunities to staff?
Key finding 38: suffered discrimination in last 12 months?
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