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Scientific Summary

Background

NHS England proposes a shift within the NHS to offer emergency and urgent care closer to
patients’ homes. The ambulance service in England has fulfilled this remit for a number of
years by not conveying a large proportion of urgent calls to an emergency department. In
2015/16 ambulance services responded to nearly 11 million calls at a cost of around £1.8
billion. Around half of patients were not conveyed to an emergency department. Monthly
Ambulance Quality Indicators (AQIs) show that 11% of calls ended in telephone advice and
were not sent an ambulance, and 38% were sent an ambulance but not conveyed to an
emergency department. Non-conveyance rates varied between ambulance services. For the
ten large ambulance services, the rate of calls ending in telephone advice varied between
5% and 17%, the rate of calls sent an ambulance but not conveyed to an emergency
department varied between 23% and 51%, and overall non-conveyance rates varied
between 40% and 68%.

Aim and objectives

The aim of the research was to explore reasons for variation in non-conveyance rates

between ambulance services. The objectives were to:

1. Explore the perceptions of ambulance service managers, paramedics and commissioners

of factors affecting variation in different types of non-conveyance.

2. ldentify the determinants of variation between ambulance services for different types of

non-conveyance.

3. Identify the determinants of variation between services in rates of 24 hour re-contact with

the ambulance service.

4. Explore variation in the provision of telephone advice in three ambulance services with

different rates of calls ending in telephone advice.
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5. Assess the safety and appropriateness of non-conveyance in one ambulance service.
6. Explore the determinants of variation when patients call with breathing problems.
Setting

Ten of the 11 ambulance services in England, serving over 99% of the population.
Design

A sequential mixed methods study with five work packages undertaken during 2015 and
2016.

Methods

1. A qualitative interview study of managers and paramedics from each ambulance service,
and commissioners, totalling 49 interviews undertaken in 2015. This was followed by four
further work packages: 2. Analysis of one month of Computer Aided Dispatch (CAD) data
from each ambulance service for November 2014, totalling 615 815 calls. Patient-level
factors were available from CAD and linked census data for the area the call was made
from. Organisation-level data was available from coding the qualitative data from the 49
interviews, summarising staff perceptions for each ambulance service. 3. A gqualitative study
using non-participant observation and staff interviews in three ambulance services with
different published rates of calls ending in telephone advice, totalling 20 interviews and 120
hours of observation, undertaken in 2016. 4. Analysis of 6 months (January — June 2013) of
routine data from one ambulance service linked to subsequent emergency department
attendance, hospital admission and mortality data, totalling 42 796 non-conveyed calls. 5. A
sub-study of non-conveyance for breathing problems. Findings from different work packages

were integrated using adapted triangulation protocol.
Conceptual framework

Appleby’s framework of causes of variation in healthcare was used to help identify the wide
range of factors that might explain variation in non-conveyance rates between ambulance

services. Factors within Appleby’s framework address both demand for (e.g. population
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morbidity) and supply of (e.g. service configuration, clinical decision-making) healthcare.
Some variation in hon-conveyance rates between ambulance services may be warranted
because it is due to variation in patient need (from the demand side of Appleby’s
framework). Some variation may be unwarranted because it is due to variation in
preferences held by ambulance crews, commissioners, or ambulance service managers
(from the supply side of Appleby’s framework). In addition, some variation may be modifiable

by ambulance services while some variation is outside the control of ambulance services.
Results
A number of potential causes of variation were explored:

Data inaccuracy (modifiable by ambulance services)

Monthly AQIs for calls ending in telephone advice and calls not conveyed to an emergency
department once an ambulance is sent are reported on the NHS England website for each
ambulance service. During interviews, some managers in ambulance services expressed
concerns about the potential inaccuracies in these reported statistics and whether the
variation between ambulance services was real. When compiling our one month of routine
Computer Aided Dispatch data, we identified differences between ambulance services in
their application of national guidance to calculate the AQIs. These related to the inclusion
and exclusion of NHS 111 calls and calls made by healthcare professionals on behalf of
patients. These differences accounted for little of the variation between ambulance services.
We also found that ambulance data was complex and that there was likely to be further
variation in how AQIs are calculated that could not be identified by our research team. This
was a particular concern for calls ending in telephone advice where historical AQI data
shows sudden changes in rates for some services that are likely to be related to changes in
the way the AQI was calculated within individual services. We identified that each service
used a different Computer Aided Dispatch system and concluded that this was likely to
increase the potential for variation in calculations of AQIls. Our non-participant observation of
delivery of telephone advice in three ambulance services identified variation in service

delivery likely to affect non-conveyance rates. We concluded that data inaccuracy could
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potentially explain a considerable amount of variation in rates of telephone advice between

ambulance services but that there was also likely to be variation in practice.

Patient-level factors (largely unmodifiable by ambulance services)

Different types of non-conveyance had different determinants. Patients who were sent an
ambulance and not conveyed to an emergency department (called discharge at scene) were
more likely to be adults, male, have suffered a fall, called for an ambulance out of hours, live
in an area of social deprivation and be classified as non-emergency at the time of their call.
They were also more likely to have been attended to by an advanced paramedic (odds ratio
1.39 (95% confidence interval 1.35, 1.43)). Telephone advice only rates were higher for:
children and young adults, calls made out of hours, calls related to abdominal pain, and
patients living in areas with low rates of long term sickness and high rates of social
deprivation. Adjusting for these factors did not explain the variation in non-conveyance rates

between ambulance services.

Organisational characteristics (modifiable by ambulance services)

Work force

After adjustment for patient-level factors described above, rates of discharge at scene were
higher in ambulance services where more calls were attended by an advanced paramedic
(odds ratio 1.05 (1.04, 1.07)) and where interviewees in our qualitative study perceived that
advanced paramedics had an established and valued role within their ambulance service
and paramedics spoke positively about being able to access these advanced paramedics for
advice and referral (odds ratio 1.84 (1.45,2.33)).

There was no quantitative workforce data for calls ending in telephone advice only. In our
gualitative non-participant observation within three clinical hubs - where telephone advice is
offered -, we observed variation in the clinical disciplines of staff and their motivations for
undertaking this type of work. In the services with higher rates of telephone advice, there
was a variety of skill-mix and the motivation expressed by staff working in these clinical hubs

was largely about facilitating demand management. In the service with a low rate of
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telephone advice, the motivation expressed by staff working in the clinical hub was more

likely to be related to reducing risk to patients who were not sent an ambulance.
Opportunity or risk?

After adjustment for patient-level factors described above, rates of discharge at scene were
lower in services where interviewees in our qualitative study perceived their ambulance
service managers to be risk averse towards non-conveyance (odds ratio 0.78 (0.63, 0.98)).
In our qualitative study, at the service with one of the lowest rates of non-conveyance, the
risk of non-conveyance was paramount in their narratives. This was in contrast to
interviewees at the service with the highest non-conveyance rate who described being highly
motivated to undertake non-conveyance. They described it as historically embedded within
their service and having open communication with front-line staff about the opportunities and

risks involved in the endeavour.

External factors within wider emergency and urgent care systems (partly modifiable by

ambulance services)

The ambulance service is one of many services in a wider emergency and urgent care
system consisting of hospitals providing acute and emergency care, community services
providing nursing care, mental health services, general practice in and out of hours, other
primary care services such as walk-in centres and NHS 111, nursing homes and social care
services. Most of these services, including ambulance services, are commissioned by
clinical commissioning groups (CCGSs). Interviewees in the qualitative study described how
pressures on some of these services increased demand for ambulance services and limited
the ability to discharge at scene. Additionally, differences in the availability of services and
ambulance crew knowledge of availability of services in different CCG areas or groups of
CCGs affected the ability of crews to discharge at scene. Interviewees described how
initiatives that increased ambulance crew members’ confidence that other services would
visit any patient left at home, and take over their care, could increase rates of discharge at
scene. Initiatives interviewees described as facilitating discharge at scene included a single

point of access service that identified relevant services for ambulance crews, formal

© Queen’s Printer and Controller of HMSO 2018. This work was produced by O’Cathain et al. under
the terms of a commissioning contract issued by the Secretary of State for Health and Social Care.
This first look’ scientific summary may be freely reproduced for the purposes of private research and
study and extracts 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.



pathways allowing ambulance crews to refer patients directly to specialist services, and
informal relationships with local services in some areas. Interviewees described how CCG
support for non-conveyance in terms of facilitating connectivity between the ambulance
service and other services in the emergency and urgent care system could facilitate
discharge at scene, as could financial investment in initiatives to increase non-conveyance.
These issues did not explain variation between ambulance services in the quantitative
analysis. However, there was wide variation in non-conveyance rates by localities within
ambulance services that could have been caused by these emergency and urgent care

system factors.

National priorities (non-modifiable by ambulance services)

Interviewees in the qualitative study described how their first priority was to meet the
challenging response time targets set nationally. Some services appeared to focus all their
resources on meeting this target whereas others identified as priorities both meeting
response times and increasing non-conveyance as the most appropriate response for some

patients.

Safety and appropriateness

Data was not available to explore variation between ambulance services in rates of
subsequent use of services after non-conveyance. In a single ambulance service, data
linkage allowed identification of future events of re-contact with the ambulance service within
24 hours, emergency department attendance, hospital admission and mortality for non-
conveyed patients. A minority of calls ending in telephone advice were linked (24%, 2 521/10
634) whereas the majority of discharge at scene calls were linked (85%, 43 108/50 894).
After removal of patients who were dead at scene, and patients dying of end-of-life causes,
the re-contact rate with the ambulance service within a day of being discharged at scene
was 5.9% and within three days was 9.0%; emergency department attendance within three
days was 12.7%; hospital admission within three days was 6.3%; and the mortality rate
within three days was 0.30% (129/42 796) or between 2 or 3 people per 1000 discharged at

scene. Over half the deaths were in elderly people: 42% (54/129) of deaths were in people
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aged 81-90 years old and 12% (16/129) of deaths were in people aged over 90.

Breathing problems

11% (47 737/434 494) of 999 calls from the 10 ambulance services were for breathing
problems. It was the sixth most common reason for calls ending in telephone advice and the
fifth most common reason for calls discharged at scene. Factors explaining variation were

generally similar to non-conveyance for all conditions.
Conclusions

Variation in hon-conveyance rates between ambulance services in England could be
reduced by addressing variation in the availability of advanced paramedics and how they are
used within services, and perceptions of the risk associated with non-conveyance within

ambulance service management.
Implications for healthcare

Non-conveyance occurs in a context where ambulance services are judged largely by their
ability to meet response time targets as demand for their service increases. Requiring
ambulance services to shift their focus from transporting emergency cases to hospital to
dealing with emergency and urgent cases in ways that are more clinically appropriate —
including non-conveyance - is relatively recent in the history of ambulance provision. Many
processes vary between ambulance services and these are likely to contribute to variation in
non-conveyance rates. Some of these processes have been identified as explaining
variation in non-conveyance rates between ambulance services (see conclusions) and
others highlight the considerable amount of variation in practice that is surprising for a
national service. There is variation in CAD systems, triage software, staff skill-mix, the type
of work staff undertake, and how ambulance services are commissioned in practice. There is
opportunity for more standardisation of processes between ambulance services to reduce

unwarranted variation in non-conveyance.
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Recommendations for research (numbered in priority order)
We recommend that researchers:

1. Create a linked data set for all ambulance services in the UK, linking routine ambulance
service data with Hospital Episode Statistics and Office of National Statistics data on
emergency department attendances, hospital admissions and mortality to compare the
safety and appropriateness of different non-conveyance rates in operation in different

ambulances services.

2. Measure the cost-effectiveness of undertaking telephone advice within clinical hubs and

undertaking discharge at scene.

3. Seek patients’ and their families’ views of non-conveyance, including episodes where
patients experience subsequent events such as hospital admission within three days.
During this research, consideration can be given to the need for, and consequences of,

educating the public about when to call 999 and about different types of non-conveyance.

4. Undertake more national research on the ambulance service because this is a large and

important service in NHS emergency and urgent health care provision.

5. Establish a national PPI group for ambulance research to facilitate national

research on ambulance services.
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