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Abstract

Introduction: NHS ambulance service non-conveyance rates in the United Kingdom are around
30%, despite an increase in non-emergency cases and a national policy of integrating urgent
and emergency care to provide patients with the ‘right care, in the right place, at the right
time’. Emergency department overcrowding is a significant issue for patients, resulting in
poorer quality of care, increased healthcare costs and potentially, increased mortality. It also
contributes to increased ambulance turnaround times. Yorkshire Ambulance Service NHS Trust
(YAS) introduced a specialist paramedic (SP) to improve the management of lower acuity cases,
but non-conveyance rates in this group have not been as high as expected.

In 2018, Health Education England funded a pilot scheme to rotate paramedics into a range of
healthcare settings and in YAS, 10 SPs undertook a 10-week placement in a GP practice. This
study aimed to evaluate whether a primary care placement appropriately increased the level
and trend of non-conveyance decisions made by SPs following a 10-week GP placement, in a
cost-effective manner.

Methods: We conducted a controlled interrupted time series analysis using data from incidents
between 1 June 2017 and 31 December 2019, to study appropriate non-conveyance rates before
and after a GP placement. A costing analysis, examining the average cost per appropriate
non-conveyance achieved for patients receiving care from intervention group SPs pre- and
post-placement, was also conducted.

Results: A total of 7349 incidents attended by intervention group SPs were eligible for inclusion.
Following removal of cases with missing data, 5537 (75.3%) cases remained. Post-placement,

* Corresponding author:
Richard Pilbery, Yorkshire Ambulance Service NHS Trust, Springhill, Brindley Way, Wakefield 41 Business Park, Wakefield
WF2 0XQ, UK.
Email: r.pilbery@nhs.net

Pilbery, R, Young, T and Hodge, A, British Paramedic Journal 2022, vol. 7(1) 9-18 9

Published by Class Professional Publishing: www.classprofessional.co.uk



10

British Paramedic Journal 7(1)

the intervention group demonstrated an increase in appropriate non-conveyance rate of 35.0%
(95% Cl 23.8%-46.2%), and a reduction in the trend of appropriate non-conveyance of -1.2%
(95% ClI -2.8%-0.5%), relative to the control group.

Post-placement, the cost per appropriate non-conveyance for intervention group SPs was a
mean of £509.41 (95% bootstrapped Cl £454.92—£564.26) versus £1257.81 (95% bootstrapped Cl
£1233.42-£1283.95) for the same group in the pre-placement phase.

Conclusion: In this single UK NHS ambulance service study, we found a clinically important and
statistically significant increase in appropriate non-conveyance rates by SPs who had completed
a 10-week GP placement. This improvement persisted for the 12-month period following the
placement and demonstrated cost savings compared to usual care.

Keywords

paramedic rotation; safe non-conveyance; urgent care

Introduction

The NHS is facing a 5% year-on-year increase in de-
mand for urgent and emergency care services (National
Audit Office, 2017). In 2018/2019, ambulance services
in England provided a face-to-face assessment to nearly
7.9 million incidents, of which 5.4 million were conveyed
to hospital (NHS England, 2019). This non-conveyance
rate of around 30% is occurring despite an increase in
non-emergency cases and continues to place increasing de-
mands on already crowded emergency departments (EDs),
leading to decreased availability of ambulances as turna-
round times at hospitals increase (Willett & Benger, 2017).
ED overcrowding is a significant issue for patients, result-
ing in poorer quality of care, increased healthcare costs
and potentially, increased mortality (Bernstein et al., 2009;
Guttmann et al., 2011; Richardson, 2006; Sun et al., 2013).

Yorkshire Ambulance Service NHS Trust (YAS) has
been an early adopter of initiatives to respond appropri-
ately to the increase in non-emergency cases. In 2004,
YAS introduced the emergency care practitioner (ECP)
role, developing clinicians with expertise in managing
minor illness and injury (Mason, 2003). Even without
selective dispatching, ECPs consistently have non-
conveyance rates double that of other paramedics in the
Trust (internal performance figures, unpublished). In
2015, the specialist paramedic (SP) role was introduced
in YAS, with education being a university programme
comprising several degree-level modules with short clini-
cal placements (totalling 30 days). However, during the
time period of this study (2017-2019), Trust-wide YAS
SP non-conveyance rates were around 37.5%, compared
to the overall Trust non-conveyance rate of 30%. In con-
trast, ECPs had non-conveyance rates of over 59% for
all call categories. While the educational component
of the SP programme was essentially the same as for
the ECPs, the original programme spent more time on
clinical placements.

In 2018, Health Education England (HEE) funded a pi-
lot scheme to rotate paramedics into a range of healthcare

settings, with the aim of improving patient care and re-
lieving pressures on primary care, ambulance services
and other parts of the NHS in a sustainable way (Turner
& Williams, 2018). A subsequent economic evaluation
estimated that the rotating paramedics could save in the
region of £275,000 per year in avoidable conveyance and
subsequent admission to hospital compared to historic
controls. This pilot included five ECPs from Yorkshire.
However, the analysis did not adjust for the difference in
patient acuity between the pre- and post-placement phases
(Health Education England [HEE], 2019). This is sig-
nificant in YAS, since the patients in the post-placement
phase were less sick than those in the pre-placement, and
not adjusting for this may have artificially inflated the
demonstrated benefit of the scheme.

The HEE pilot also presented an opportunity to further
develop the decision-making of SPs, with the potential
to deliver patient and cost benefits that were anticipated
when the role was created. This study aimed to evalu-
ate whether a primary care placement appropriately in-
creased the level and trend of non-conveyance decisions
made by SPs following a 10-week GP placement, in a
cost-effective manner.

Objectives

The primary objective was to determine the change and
trend in proportion of appropriate non-conveyance deci-
sions by SPs who have completed a 10-week placement
in a GP practice. The secondary objective was to com-
pare the cost-effectiveness of SPs who have completed
a 10-week placement in a GP practice compared to usual
care pre-placement.

Methods

This study was a natural experiment using routinely col-
lected observational data. To take account of case-mix
and paramedic experience in the pre- and post-placement
phase, a matched comparison (control) group consisting
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of incidents in Yorkshire occurring between 1 June 2017
and 31 December 2019 was obtained. This cohort of pa-
tients received a face-to-face assessment by paramedics
and SPs who did not take part in the GP rotation. Patients
seen exclusively by staff not registered with the Health
and Care Professions Council (HCPC) — for example, as-
sociate ambulance practitioners and emergency medical
technicians — were excluded.

We utilised a controlled interrupted time series (CITS)
analysis method to detect any change in the level and
trend of appropriate non-conveyance decisions by SPs
following a 10-week GP practice placement. This method
allows for a before-and-after comparison within a sin-
gle population (in this case SPs undertaking a GP place-
ment), limiting selection bias and confounding between
groups. However, it is prone to confounding from events
that occur over the data collection period (in this case,
24 months). To address this, a control group of clinicians
not exposed to the intervention (the GP placement) was
included to adjust the analysis to take account of changes
over time (e.g. a change in patient acuity between the
pre- and post-placement phases). Collectively, this makes
CITS one of the strongest quasi-experimental designs
(Lopez Bernal et al., 2018).

The cost-effectiveness analysis examined the cost per
appropriate non-conveyance, defined as no recontact to
the ambulance service within 72 hours of the index call,
achieved for patients receiving care for the same group of
SPs, comparing their post-placement performance with
usual care pre-placement. In addition, we calculated the
cost-effectiveness ratio to determine the difference in cost
between groups per percentage increase in appropriate
non-conveyance.

National reporting of non-conveyance rates describes
the proportion of patients who call 999 and are not trans-
ported to ED. If a resource, for example an ambulance,
is not sent to a scene, this call is classed as a ‘hear and
treat’ call. However, if an ambulance is sent to scene but
the patient is not subsequently transported to hospital, this
is classed as a ‘see and treat’ call. SPs participating in
the YAS HEE pilot did not have the opportunity to
undertake ‘hear and treat’ calls, so non-conveyance for
the purpose of this study refers only to ‘see and treat’ calls.

Setting

YAS provides 24-hour emergency and urgent care ser-
vices for the county of Yorkshire in the north of England
and receives more than 998,500 emergency calls each
year. The organisation employs approximately 1200
operational paramedics, 118 SPs and 33 ECPs. During
the study period, YAS ‘see and treat’ rates were 22.9%—
25.4% which was lower than the English average of
29.3%-30.7% (NHS England, 2020).

Following an internal recruitment process, 10 SPs with
a minimum of 2 years’ experience in the role were inter-
viewed and seconded to work with a number of primary
care organisations in Leeds.

While on GP placement, the SPs provided a home
visiting service for 15 GP surgeries for 10 weeks, which
included an induction programme of primary care spe-
cific conditions, and had their clinical practice observed
by a GP and a named GP mentor. This was followed by
a return to front line operations, either responding to 999
calls as a solo responder in a rapid response car or work-
ing in the emergency operations centre (EOC). The SP
in the EOC would screen lower acuity 999 calls and al-
locate other SPs on a rapid response car to attend instead
of a regular ambulance crew. The SPs also carried addi-
tional equipment and drugs, including tissue adhesive and
wound closure strips for minor wound care, and a small
range of steroids and antibiotics for common illnesses or
exacerbation of chronic conditions.

Data sources

We used routinely collected computer-aided dispatch
(CAD) and patient record data to identify all cases attended
by the 10 SPs who had completed a GP placement in the
Leeds area. For operational reasons, these placements were
staggered, with the first paramedics entering the rotation in
June 2018 and the final paramedics completing their place-
ments at the end of December 2018. In order to obtain suf-
ficient data pre- and post-pilot, all cases attended by these
paramedics in the 12-month period prior to their individual
placement commencing and 12 months after the placement
had completed were obtained. To count as an ‘attendance’,
the SP’s name had to appear on the patient record.

Since YAS does not keep a record of paramedic regis-
tration beyond the current 2-year registration cycle, it was
not possible to determine how long staff had been regis-
tered as a paramedic using data from the Service. Instead,
we identified when staff were first entered into the HCPC
paramedic register.

Study variables

We hypothesised that appropriate non-conveyance was
likely to increase following the 10-week placement, but
needed to ensure that we took account of factors previ-
ously identified as being important when pre-hospital
clinicians make non-conveyance decisions (O’Cathain et
al., 2018). To achieve this, we aimed to match the con-
trol and intervention groups on patient age, sex, clinician
determined working impression, time, month and year
of call, triage category, lowest recorded National Early
Warning Score (NEWS) threshold, lower super output
area (LSOA) rural/urban classification, index of multi-
ple deprivation decile (IMD) and proportion of popula-
tion in LSOA with a long-term physical or mental illness.
Finally, we included the number of years clinicians had
been registered as a paramedic and their role designation
at the time of the incident. However, it was not possible to
accurately determine what role designation paramedics in
the control group had. As a result, this had to be removed
as a matching variable.
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Since the ambulance service does not routinely capture
outcome data for all patients, we pragmatically defined
appropriate non-conveyance as any patient episode where
the patient was not transferred to hospital and no further
calls were made to the ambulance service in the following
72 hours.

Matching

Matching was performed utilising a genetic algorithm and
computed using the R (v3.6.0) statistics package ‘Match-
ing’ (v4.9-7) (Sekhon, 2011). Genetic algorithms are a sub-
group of evolutionary computing which imitate biological
processes of reproduction and natural selection to solve
according to ‘fitness’ (Mitchell, 1996). The ‘Matching’
package uses this algorithm to find the optimal balance
between groups by examining the cumulative probability
distribution functions of a variety of standardised statis-
tics such as t-tests and Kolmogorov-Smirnov tests.

We undertook a complete case analysis, so any cases
where the patient record could not be located or where
any data were missing were excluded.

Statistical methods

Sample size calculation

No formal sample size calculation was performed. A con-
venience sample of 12 months pre- and post-placement
data was selected. Based on a previous audit of 999 call
data, we anticipated that there would be approximately
700 patient episodes per month resulting in a total sample
size of approximately 33,600 incidents.

Summary of baseline data

Descriptive statistics were used to summarise the data
pre- and post-placement and between intervention group
SPs and the control group, to illustrate the success of
matching. Median and interquartile ranges were reported
for continuous variables, and counts and proportions re-
ported for categorical data.

Primary outcome analysis

We conducted a retrospective analysis of appropriate
non-conveyance before and after the GP placement,
using segmented regression as part of a CITS design
(Penfold & Zhang, 2013). Since the SP placements were
staggered, the actual month and year was not utilised. In-
stead, the number of months before and after the place-
ment were used, so that month 1 was the month that
occurred 12 months prior to the GP placement for all SPs,
and month 24 the month that occurred 12 months after
the placement. It was anticipated that this would remove
or reduce any autocorrelation. However, we checked for
auto-regression and moving averages by performing the

Durbin-Watson test and by plotting autocorrelation func-
tion and partial autocorrelation function plots. Coeffi-
cients from the model were used to predict the absolute
change and trend in appropriate non-conveyance follow-
ing the GP placement, relative to the control group.

Secondary outcome analysis

Salary costs for the SPs were calculated for the 10-week
GP placement and divided by the number of incidents
attended by SPs to calculate a per-incident cost. SPs
were assumed to be salaried at NHS Agenda for Change
mid-band 6, which was £31,121 for 2018/2019. Education
costs were not included since all SPs had already under-
taken the education component prior to the HEE pilot
commencing. The resource use related to the 999 call
handling, dispatch of an ambulance, cost of conveyance
and admission to the ED was calculated using reference
costs published by NHS Improvement for the 2018/2019
financial year (NHS Improvement, 2020). The refer-
ence costs are a flat rate, irrespective of the number of
resources or skill mix the Trust allocates to an incident. A
999 call made to the EOC costs £7.33, an ambulance see
and treat response costs £209.38, an ambulance see, treat
and convey response costs £257.34 and an ED attendance
costs £135.00.

A segmented regression analysis was conducted, simi-
lar to that of the primary objective, but with incident
cost as the dependent variable and the addition of safe
non-conveyance as an independent variable. This allowed
us to adjust for any case mix differences between the
pre- and post-placement phases. Bootstrapping (random
sampling with replacement) was used to estimate uncer-
tainty (reported as 95% bootstrapped confidence intervals)
around cost estimates. Costs relating to patients seen by in-
tervention group SPs post-placement were compared with
costs arising from patients seen by the intervention group
SPs pre-placement, and the results presented as the cost
per appropriate conveyance and cost-effectiveness ratio.

Patient and public involvement

YAS patient research ambassadors were consulted with
respect to the validity of conducting the study and the
wording of the Plain English summary.

Results

Between 1 June 2017 and 31 December 2019 there were
8849 incidents attended by the intervention group SPs.
Once data were adjusted to remove any cases during the
10-week GP placement, and outside of the 12 months
prior to the start of the rotation and 12 months after the
end of the rotation, 7349 cases remained (Figure 1). A
further six had no sex recorded, 15 had no age recorded,
eight had no postcode and four cases were excluded due
to a missing IMD (three cases), rural urban classification
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(three cases) and/or prevalence of missing long-term con-
dition data (four cases). Finally, no working impression
was included in 1785 cases, resulting in a final dataset
of 5537 (75.3%) cases for inclusion in the final analysis.
Due to the high number of missing working impressions,
a sensitivity analysis (decided post-hoc) was performed,
excluding the working impression as a variable (Supple-
mentary 1).

Matched dataset for analysis

The matching algorithm utilised 5198 (93.9%) cases
(Table 1). Overall, the control group was closely matched
to the rotational paramedic (intervention group) incidents
(defined as less than 10% in standardised mean differ-
ence). Only the NEWS risk category and prevalence of
long-term conditions were outside this limit.

Incidents attended by intervention SPs (n=8849)

Excluded (n=1500)
Incident occured more than 12 months before/after

v

v

or during GP placement

Incidents eligible for inclusion (n=7349)

Excluded (n=1812)
No sex recorded (n=6)
No age recorded (n=15)

v

v

No postcode (n=8)
Missing IMD, rural/urban, long-term condition (n=4)
No working impression (n=1785)

Incidents available for matching (n=5537)

Excluded (n=339)

v

v

Incidents not matched

Matched incidents (n=5198)

v

Pre-placement incidents (n=3297)

Figure 1.STROBE flow chart of patient selection.

v

Post-placement incidents (n=1901)

Table I. Comparison of matched control and rotational paramedic groups, stratified by pre- and post-placement phases.

Pre-placement

Post-placement

Measure Control Intervention Control Intervention
N 3297 3297 1901 1901
Appropriately not conveyed n (%) 582 (17.7) 924 (28.0) 588 (30.9) 1208 (63.5)
Not conveyed n (%) 635 (19.3) 1012 (30.7) 653 (34.4) 1342 (70.6)
Yearly quarter n (%)

| 902 (27.4) 902 (27.4) 285 (15.0) 286 (15.0)

2 713 (21.6) 713 (21.6) 451 (23.7) 450 (23.7)

3 751 (22.8) 751 (22.8) 615 (32.4) 614 (32.3)

4 931 (28.2) 931 (28.2) 550 (28.9) 551 (29.0)
Out-of-hours n (%) 2014 (61.1) 1966 (59.6) 1109 (58.3) 1107 (58.2)
Call category n (%)

catl 454 (13.8) 640 (19.4) 158 (8.3) 168 (8.8)

cat2 2080 (63.1) 1834 (55.6) 866 (45.6) 837 (44.0)

(continued)
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Pre-placement Post-placement
Measure Control Intervention Control Intervention
cat3 676 (20.5) 691 (21.0) 629 (33.1) 595 (31.3)
cat4 81 (2.5) 97 (2.9) 182 (9.6) 222 (11.7)
cat5 6 (0.2) 35 (1.1) 66 (3.5) 79 (4.2)
Urban location n (%) 2985 (90.5) 3007 (91.2) 1792 (94.3) 1787 (94.0)
IMD decile n (%)
| 828 (25.1) 967 (29.3) 567 (29.8) 624 (32.8)
2 464 (14.1) 429 (13.0) 277 (14.6) 231 (12.2)
3 363 (11.0) 398 (12.1) 219 (11.5) 239 (12.6)
4 323 (9.8) 204 (6.2) 138 (7.3) 87 (4.6)
5 265 (8.0) 276 (8.4) 173 (9.1) 158 (8.3)
6 265 (8.0) 199 (6.0) 136 (7.2) 133 (7.0)
7 278 (8.4) 302 (9.2) 152 (8.0) 172 (9.0)
8 223 (6.8) 182 (5.5) 117 (6.2) 102 (5.4)
9 138 (4.2) 181 (5.5) 73 (3.8) 92 (4.8)
10 150 (4.5) 159 (4.8) 49 (2.6) 63 (3.3)
Prevalence of long-term conditions n (%)
(0,4) 16 (0.5) 43 (1.3) 16 (0.8) 27 (1.4)
(4.8 124 (3.8) 423 (12.8) 277 (14.6) 275 (14.5)
(8,12) 3016 (91.5) 2666 (80.9) 1559 (82.0) 1548 (81.4)
(12,16) 141 (4.3) 165 (5.0) 49 (2.6) 51 (2.7)
Patient age in years n (%)
0-15 95 (2.9) 302 (9.2) 89 (4.7) 112 (5.9)
16-65 1791 (54.3) 1694 (51.4) 865 (45.5) 856 (45.0)
66-80 736 (22.3) 615 (18.7) 401 (21.1) 358 (18.8)
8l-110 675 (20.5) 686 (20.8) 546 (28.7) 575 (30.2)
Patient sex n (%)
Female 1752 (53.1) 1717 (52.1) 1093 (57.5) 1098 (57.8)
Male 1545 (46.9) 1580 (47.9) 808 (42.5) 802 (42.2)
Transgender 0 (0.0) 0 (0.0) 0 (0.0) I (0.1)
NEWVS risk category n (%)
Low 2326 (70.5) 2093 (63.5) 1447 (76.1) 1401 (73.7)
Low-medium 696 (21.1) 773 (23.4) 351 (18.5) 362 (19.0)
Medium 182 (5.5) 127 (3.9) 10 (0.5) 14 (0.7)
High 93 (2.8) 304 (9.2) 93 (4.9) 124 (6.5)
Clinical working impression n (%)
Abdominal pain 256 (7.8) 256 (7.8) 111 (5.8) 111 (5.8)
Acute cardiac 159 (4.8) 159 (4.8) 34 (1.8) 34 (1.8)
Collapse 162 (4.9) 162 (4.9) 63 (3.3) 63 (3.3)
Falls 169 (5.1) 169 (5.1) 219 (11.5) 219 (11.5)
Generally unwell 448 (13.6) 448 (13.6) 216 (11.4) 216 (11.4)
Head injury 122 (3.7) 122 (3.7) 115 (6.0) 115 (6.0)
Lower respiratory tract infection 133 (4.0) 133 (4.0) 91 (4.8) 91 (4.8)
Major trauma 142 (4.3) 142 (4.3) 61 (3.2) 61 (3.2)
Minor injury 99 (3.0) 99 (3.0) 117 (6.2) 117 (6.2)
Pain: other* 272 (8.2) 272 (8.2) 192 (10.1) 192 (10.1)
Other 1335 (40.5) 1335 (40.5) 682 (35.9) 682 (35.9)

(continued)
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Pre-placement Post-placement
Measure Control Intervention Control Intervention
Years registered as a paramedic n (%)
< | year 13 (0.4) 0 (0.0 0 (0.0) 0 (0.0)
| to 5 years 673 (20.4) 631 (19.1) 391 (20.6) 392 (20.6)
> 5 years 2611 (79.2) 2666 (80.9) 1510 (79.4) 1509 (79.4)
*This working impression denotes pain that has not been classed as abdominal pain, cardiac chest pain or non-traumatic back pain.
IMD: index of multiple deprivation decile.
Table 2. Result of segmented regression analysis for appropriate non-conveyance.
Coefficient (%) 95% ClI
Initial control group level 16.8 10.9 to 22.8
Pre-placement control group trend 0.1 -0.7 to 0.9
Difference in level between control and intervention groups 11.8 3.4t020.2
Intervention group trend relative to control group -0.3 -14t0 09
Post-placement change in control group level 11.2 33to 19.2
Post-placement change in control group trend 0.1 -1.0to .2
Post-placement intervention group change in level relative to control group 35.0 23.8 to 46.2
Post-placement intervention group change in trend relative to control group -1.2 -2.8t0 0.5

In addition to the substantial reduction in number of
cases attended in the post-placement phase, there were
also other differences, including differing patient acuity,
in pre- and post-placement cases, which could have con-
tributed to the change in rate of non-conveyance, validat-
ing the decision to include a matched control (Table 1).

Pre- and post-rotation exploratory data
analysis

Operational activity was lower post-placement since in-
tervention group SPs had to undertake a range of addi-
tional activities in the post-placement phase, including
staffing a dedicated SP dispatch desk in EOC and work-
ing in GP practices as part of the HEE pilot (Table 2).
Post-placement, there were also differences in triage call
category and physiological acuity based on the NEWS
risk category that the SPs were tasked to attend (Supple-
mentary 2).

Operational activity was higher pre-placement (median
81 (IQR 40-104) hours per month) than post-placement
(median 47 (IQR 34-64) hours per month), since inter-
vention group SPs had to undertake a range of additional
activities in the post-placement phase, including staffing
a dedicated SP dispatch desk in EOC and working in GP
practices as part of the HEE pilot. In addition, there were
also differences in triage call category (a marker of per-
ceived acuity following telephone triage of the call), and
physiological acuity based on the NEWS risk category
that the SPs were tasked to attend (Table 1 and Supple-
mentary 1).

Time series

Figure 2 illustrates the change in raw and fitted CITS
model data between the pre- and post-placement phase
and visually demonstrates the significant increase in safe
non-conveyance in the post-placement phase. There was
no indication of auto-regression, where future values
are based on past values (Durbin-Watson statistic 2.37).
Post-placement, the intervention group significantly in-
creased their appropriate non-conveyance rate by 35.0%
(95% CI 23.8%—46.2%) relative to the control group
(Table 2). However, there was a non-significant decrease
in the trend of appropriate non-conveyance relative to
the control group of -1.2% (95% CI -2.8%—0.5%). The
sensitivity analysis (excluding working impression as a
matching variable) demonstrated a smaller increase in ap-
propriate non-conveyance in the intervention group rela-
tive to the control group of 27.1% (95% CI 16.4%—-37.7%,
p < 0.001), and a smaller decrease in the trend of appro-
priate non-conveyance (-0.9%, 95% CI -2.4%—0.6%).

Economic analysis

Post-placement, the cost per appropriate non-conveyance
for intervention group SPs was a mean of £509.41 (95%
bootstrapped CI £454.92—£564.26) versus £1257.81 (95%
bootstrapped CI £1233.42—£1283.95) for the same group
in the pre-placement phase. This represents a mean saving
of £748.40 per appropriate non-conveyance (95% boot-
strapped CI £719.69-£778.5) and a cost-effectiveness
ratio of £2140.43 per percentage increase in appropriate
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Figure 2. Effect of |0-week primary care placement on
appropriate non-conveyance.
(a) Monthly appropriate non-conveyance rates; (b) fitted CITS model.
Dashed lines represent the counterfactuals (what would have
happened in the absence of the intervention). This highlights the
importance of using a control group, since the non-conveyance rates
increased in the post-placement phase in the control group too —a
result of the case mix changing in the post-placement phase as SPs

were being tasked to lower acuity patients. This enables adjustment of
the SP counterfactual to take account of this (red dashed line).

non-conveyance (95% bootstrapped CI £2058.31—
£2226.50).

The sensitivity analysis (excluding the working im-
pression) calculated the mean post-placement cost per
appropriate non-conveyance for intervention group SPs
to be £528.21 (95% bootstrapped CI £479.17-£577.93)
versus £1264.03 (95% bootstrapped CI £1241.01-
£1286.79) for the same group in the pre-placement phase.
This represents a mean saving of £735.82 per appropriate
non-conveyance (95% bootstrapped C1£708.87-£761.85)

and a cost-effectiveness ratio of £2719.03 per percent-
age increase in appropriate non-conveyance (95% boot-
strapped CI £2619.45-£2815.23).

Discussion

In this single NHS ambulance service study, we found a
clinically important and statistically significant increase
in appropriate non-conveyance of patients following a
10-week GP practice placement. In addition, this inter-
vention proved to be cost saving compared to usual care.
These results need to be interpreted with caution, since
they only include data from 10 SPs in a single ambu-
lance service. Training and experiential opportunities
do vary between organisations, in part likely due to the
piecemeal way in which the advanced practice roles have
evolved for paramedics in the United Kingdom (Turner &
Williams, 2018).

There were differences in the acuity and working im-
pressions of patients between pre- and post-GP place-
ment, supporting the choice of methodology for this
study. Since cases were matched, it is possible to see how
the control group of paramedics also achieved increased
rates of appropriate non-conveyance when tasked to
cases allocated a lower triage call category and NEWS
risk category (Table 1). However, even when account-
ing for case matching, intervention group SPs had a 35%
improvement in appropriate non-conveyance compared
to the control group. In addition, there were lower pro-
portions of certain types of working impressions, such as
acute cardiac, and higher proportions of others, such as
falls and minor injuries, reflecting dedicated tasking by
SPs staffing a dispatch desk in EOC. It is possible that the
results would have shown a greater difference in propor-
tions of certain presentations pre- and post-placement had
the desk not closed in June 2019.

Overall, SPs attended fewer cases in the post-placement
phase. In addition to attending 999 calls, intervention
group SPs also fulfilled other roles, including rotating
back into GP surgeries (18% of post-placement hours)
and staffing the desk in EOC (29.9%). This resulted
in a drop in time responding to 999 calls from 84.4%
pre-placement to 60.6% after.

The non-conveyance rates seen in this study are dif-
ficult to compare with other reported statistics, since
the population included in this study is different to all
emergency call activity. For example, in the intervention
group’s pre-placement phase, there was a higher propor-
tion of category 1 and 2 calls (75%—76.9%) compared to
YAS figures reported nationally (64%), but a lower pro-
portion post-placement, due to greater case selection with
the introduction of the dedicated SP tasking desk (NHS
England, 2018).

An evaluation of the first phase of the rotating para-
medic pilot reported non-conveyance rates of at least
70%, which mirrors the performance of rotating ad-
vanced paramedics in Wales (Association of Ambu-
lance Chief Executives, 2019). Two sites in the rotating
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paramedic pilot had non-conveyance rates in excess of
90%, however these schemes were primary care focused,
rather than fully ambulance service based, highlight-
ing the different models commissioned during the pilot
(HEE, 2019). Further evaluation is required to understand
the most appropriate model for a paramedic rotation that
benefits all parts of the system.

In YAS, the integration into the primary care teams
enabled the SPs to develop a greater understanding of
the local healthcare system as they navigated pathways
across community and acute care. This knowledge could
then be utilised when the SPs rotated back into YAS and
either responding to 999 calls or working in the EOC to
identify appropriate 999 calls for an SP response. How-
ever, the impact of improved clinical knowledge and
greater understanding of local pathways and their effect
on clinical practice and decision-making is uncertain,
and requires further research. Despite this, the value of
paramedics being afforded the opportunity to undertake
a primary care placement has been demonstrated in this
study and supports the qualitative findings from the HEE
evaluation (HEE, 2019). This suggests that support and
education from GPs, an appreciation of primary care and
other health and social care agencies and the opportunity
to develop inter-service, multidisciplinary relationships
across the health and social care system are beneficial to
patient care (HEE, 2019).

Limitations

We used routine observational data rather than conduct-
ing a randomised-controlled trial, which was not possible
since the rotation had already completed when this study
was undertaken. The outcome of this study, while patient
focused, could not capture episodes where patients pre-
sented to other sectors of the healthcare system. In ad-
dition, identifying re-contacts relied on identification of
cases either by NHS number or a combination of patient
name, age and incident location, which may have been
missing on subsequent calls.

We had limited data on the SPs themselves, meaning
that it was not possible to determine whether the SPs in
the pilot were representative of all YAS SPs, although we
match on length of time registered as a paramedic.

The number of missing working impression codes was
not anticipated, and so no contingency was made in the
methodology to account for this. While the sensitivity
analysis showed that this is likely to have had a mod-
est impact on our findings, in retrospect this study would
have been more robust with a plan to take account of this.

It became apparent once the data were provided that
determining the grade of paramedic in the control group
with certainty was not possible, which may have been a
confounding factor as non-pilot SPs may have ended up
in the control group. If this is the case, then the results we
present here are a conservative estimate of the GP place-
ment, and it may in fact be even more effective at improv-
ing safe non-conveyance in a cost-effective manner.

Finally, only direct salary costs were considered in the
economic analysis. In addition, average salary costs (not
including unsocial hours) were utilised. Education pro-
vision and GP mentorship costs would clearly have an
impact on the economic analysis.

Conclusion

In this single UK NHS ambulance service study, we
found a clinically important and statistically significant
increase in appropriate non-conveyance rates by SPs
who had completed a 10-week GP rotation. This im-
provement persisted for the 12-month period following
the rotation and demonstrated cost savings compared to
usual care.
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