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ABSTRACT

Objectives The current UK healthcare workforce 

crisis is particularly severe in community services. 

A key limitation with traditional service- delivery 

models is the reliance on practitioners with levels 

of training and experience to enable them to 

operate independently. This paper describes a 

real- world evaluation of the implementation of 

digital health technology designed to provide 

remote, real- time support and task delegation 

in community palliative care services. It explores 

the ability of technology to support sustainable 

community workforce models and reports on key 

indicators of quality and efficiency.

Methods The study was a mixed- methods, 

theory- driven evaluation, incorporating 

interviews, observations and analysis of routine 

data. The focus of this paper is the reporting 

of findings from pre–post implementation 

comparison and interrupted time series analysis. 

Data include community hospice service visits, 

hospital use by hospice patients and patient 

reported experiences.

Results The digital health intervention allowed 

the service to include a more junior workforce 

(p<0.001, Cramer’s V=0.241), requiring fewer 

joint visits (p<0.001, Cramer’s V=0.087). No 

negative changes in hospitalisation were 

observed and patient reported experiences 

improved (p=0.023). Changes in hospital non- 

emergency bed days were inconclusive. However, 

emergency department admissions reduced 

significantly (−76.9 /month at 17 months, 

p=0.001). The cost per hour for visits reduced 

from £16.71 to £16.23 and annual savings of 

£135 153 are estimated for reduced emergency 

admissions.

Conclusions The evaluation demonstrates 

the value of digital innovation to support 

programmes of service redesign and begin to 

address the healthcare workforce crisis, while 

having a positive economic effect and indicating 

an improvement to patient experiences.

BACKGROUND

The increasingly central role of UK digital 
health technologies (DHTs) was rein-
forced in a ‘The future of healthcare: our 
vision for digital, data and technology in 
health and care’ (2018), which outlines 
ambitions to maximise the impact of 
DHTs.1 Alongside this ambition, NICE 

Key messages

What was already known?
 ► The workforce crisis in community health 
services is compounded by the lack of 
access to real- time medical and senior 
decision- making and the requirement 
for nursing staff to have a wealth of 
experience and training in order to work 
autonomously.

What are the new findings?
 ► This study demonstrated that digital health 
technology, designed for remote working, 
can support flexible, scalable models of 
community health services, involving 
a more junior workforce. Concurrent 
improvements in patient experience and 
reduced use of emergency services were 
observed.

What is their significance?
 ► Clinical

 – The clinical significance of these 
findings is that specific digital 
technology can support a larger 
and more diverse community health 
workforce, while improving key 
outcomes, such as patient experience 
and more appropriate secondary care.

 ► Research
 – This study provides a framework 

for real- world evaluations of the 
technology in a single setting. However, 
the intervention would benefit 
from further research, focused on 
implementation in other settings, wider 
outcomes and comprehensive economic 
impacts.

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

c
o
p
y
rig

h
t.

 o
n

 J
a

n
u

a
ry

 1
1

, 2
0
2

2
 b

y
 g

u
e

s
t. P

ro
te

c
te

d
 b

y
h
ttp

://s
p
c
a

re
.b

m
j.c

o
m

/
B

M
J
 S

u
p

p
o

rt P
a

llia
t C

a
re

: firs
t p

u
b

lis
h

e
d

 a
s
 1

0
.1

1
3

6
/b

m
js

p
c
a

re
-2

0
2
0
-0

0
2
2
8
8
 o

n
 1

6
 D

e
c
e
m

b
e
r 2

0
2
1
. D

o
w

n
lo

a
d
e
d
 fro

m
 

http://orcid.org/0000-0002-5557-4613
http://orcid.org/0000-0001-9140-4972
http://orcid.org/0000-0003-2795-8983
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjspcare-2020-002288&domain=pdf&date_stamp=2021-11-15
http://dx.doi.org/10.1136/bmjspcare-2020-002288
http://dx.doi.org/10.1136/bmjspcare-2020-002288
http://dx.doi.org/10.1136/bmjspcare-2020-002288
http://spcare.bmj.com/
http://spcare.bmj.com/
http://spcare.bmj.com/
http://spcare.bmj.com/
http://spcare.bmj.com/
http://spcare.bmj.com/
http://spcare.bmj.com/


 2 Ariss SMB, et al. BMJ Supportive & Palliative Care 2021;0:1–8. doi:10.1136/bmjspcare-2020-002288

Original research

(UK National Institute for Health and Care Excel-
lence) evidence standards support methods to imple-
ment and appraise them.2

With increasing importance, clinical nurse specialist 
roles complement traditional medical and nursing 
structures.3 Community and hospital liaison services 
for palliative medicine rely on specialist nurses working 
under senior guidance,4 while site- specific cancer 
nurses provide an essential contact for service users.5 
Comparable roles have been established in most other 
clinical fields.3

However, one challenge in community services is the 
reliance on practitioners acting independently. Further-
more, the dependence on medical visits, the high 
banding of senior nursing staff, coupled with extensive 
investment in training for independence, means care 
is; costly, inflexible, difficult to scale and inefficient. 
More generally, community services are struggling 
with recruiting, funding and retaining staff.6 7

The Topol report suggests that technologies will 
enhance healthcare professionals in 90% of all jobs.8 
To begin to address these challenges, we report the 
implementation of a new model of care (Enhanced 
Community Palliative Support Services (EnCom-
PaSS)). In this model, technology aims to support the 
workforce of a specialist community palliative care 
service to become more efficient, sustainable, scalable 
and able to generate systemic cost savings.9

The model uses eShift, to incorporate a delegated 
model of support into patient care.9–11 We report on 
a mixed- methods real- world evaluation of eShift at a 
specialist community palliative care service in England. 
This paper focuses on the key quantitative results from 
the impact evaluation. The process evaluation and 
qualitative findings will be published separately. Imple-
mentation was funded by the Nursing Technology 
Fund (National Health Service, NHS England) and the 
evaluation was funded by the NIHR (National Insti-
tute for Health research) CLAHRC (Collaboration for 
Leadership in Applied Health Research and Care) for 
Yorkshire and Humber.

The study population consists of adults (>18) 
referred to the service from primary and secondary 
care. The majority (approximately 80%) have a diag-
nosis of cancer. Prior to the intervention, care was 
delivered via clinical nurse specialists and medical 
staff (consultants in palliative medicine, specialty 
doctors and trainees under supervision); visits would 
be planned in advance, paper records used in the field, 
and telephone calls made for senior support. Accessing 
or updating electronic records was undertaken ‘at 
base’ before or after visits.

The eShift technology11 is a cloud- based platform, 
which facilitates structured, directed and supported 
activities using standard remote devices (such as smart 
phone, laptop or tablet) for accessing and updating 
clinical information in the field. It uses forms, text 
and audio communication to allow; sequencing of 

routine tasks, and instantaneous multidisciplinary 
(MDT) decision- making and task- allocation. In addi-
tion, eShift allows professionals to seek advice from 
senior medical and nursing colleagues at base in a 
‘delegating’ role, while maintaining a clear electronic 
record of interactions. Delegating clinicians can follow 
the progress of members of staff in the community 
as, for instance, they arrive for the visit, complete 
assessments, review medications and care- plans; addi-
tional tasks can also be requested. The service in ques-
tion has incorporated the Outcome Assessment and 
Complexity Collaborative (OACC) suite of patient- 
reported outcome measures into the system.12

AIMS

The aim of this study was to describe and evaluate 
changes occurring around the implementation of the 
eShift digital health system at a specialist community 
palliative care service.

METHODS

The technology was implemented as part of the 
EnComPaSS project.9 A real- world, mixed- method, 
theory- led evaluation was undertaken; exploring 
change over time of key variables hypothesised to 
be affected by the intervention. The evaluation team 
consisted of external evaluators (SMBA, DF and SM), 
a clinical academic with joint posts in the evaluation 
team and the service (PT) and the Medical Director 
of the service (SK). The data manager for the service 
assisted in data retrieval, cleaning, screening and 
configuration.

The study developed hypotheses about why and how 
specific outcomes might be expected, and used quali-
tative and quantitative evidence to test hypotheses and 
demonstrate generative and correlational13 causation. 
Potential confounding factors and unintended conse-
quences were explored through extensive interviews, 
observations and analyses.

As a service evaluation of wholesale change at a 
single site, neither randomisation nor external control 
groups were feasible. Therefore, pre–post comparison 
and interrupted time series (ITS) analyses was under-
taken. Fisher’s exact test was used to examine the 
significance of the association between pre- and post- 
intervention categorical measures.

ITS analysis is useful where random allocation is 
not possible or desirable.14 This approach controls 
for confounding variables and regression to the mean 
through comparison of a number of preintervention 
and postintervention measures. It also detects changes 
in the slope of a measure as well as changes in the level, 
thereby indicating immediate and gradual effects.

The service covers a population of 575 000. Anony-
mised, aggregated, routinely collected hospital data for 
the time- periods of interest were extracted for analysis 
in two stages. First, pre–post analysis provided interim 
findings. This was followed by an ITS analysis, based 
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on a 36- month period. Data were collected from June 
2014, transition to the new model began in October 
2015 with changes to MDT meetings. A 3- month 
small- scale implementation (with four nurses) began 
in January 2016, with a fully ‘live’ system from March 
2016. Data collection continued to the end of May 
2017 (illustrated in figure 1).

Variables for analysis were proposed in advance 
(see online supplemental data). The starting point was 
the development of a ‘benefit tracking’ spreadsheet 
for the project funding scheme (Nursing Technology 
Fund). Certain outcomes were unlikely to be altered 
as a result of the intervention, and were designated 
as low priority. The analyses for this paper focuses on 
four key components of the evaluation framework; 
(1) impact on type and volume of visits to commu-
nity patients, (2) impact on patient- reported quality of 
care (3) impact on hospital admissions and (4) impact 
on costs of hospital admissions and community care. 
These were chosen through a process of theory testing, 
based on benefit tracking, implementation chains and 
information requirements of key stakeholders.

This study was undertaken as a service evaluation 
using anonymised routine data.

Analysis plan

The study population are hospice community service 
users for the time periods under observation. The 
hospital admissions data for all service users were 
retrieved from hospital records of the three adult 
hospitals in the city following their first admission to 
the community service.

‘Visit’ data refers to visits by all members of staff 
in the community service. The data cover 20 months 
in total (T1=March to December 2015, T2=March to 
December 2016). This presents comparable data from 
sequential years, excluding the workforce transition 
from January 2016 to March 2016.

The pre–post hospital admissions and views on care 
(VoC) interim analyses were conducted to monitor for 

negative changes in care quality and patient experi-
ences. These cover two adjacent 12 month time periods 
(T1=October 2014 to September 2015, T2=October 
2015 to September 2016). The preimplementation 
and postimplementation hospital admission data are 
presented descriptively.

Patient experience is measured using the VoC ques-
tions; part of the (OACC) suite of measures.12 15 The 
OACC collaborative (led by the Cicely Saunders 
Institute) has collected a suite of outcome measures 
for palliative care services. The VoC module assesses 
patient’s quality of life, the impact of services and 
overall well- being.

To account for natural variation in absolute quality 
of life data, we focus on the VoC question ‘Taking 
everything into account, do you think the pallia-
tive care team is making a difference to how things 
are going for you at present?’ which returns a five- 
point scale . We include a subset, recording only the 
second visit for each spell of care, to minimise skewed 
data from spells with a large number of scores. Data 
are aggregated into positive or negative responses to 
undertake a Fisher’s exact test.

Hospital admission data were also used for a 
segmented ITS analyses. This involved a regression 
model of outcome values against time, to analyse 
data preceding and following the intervention. By 
comparing values and rates of change of outcomes 
either side of the intervention, ITS addresses the 
potential impact of natural fluctuations in data that 
might otherwise be attributed to the intervention, or 
lead to over or under- estimation of effect.

The ITS analyses focused on: (1) total admissions to 
hospital emergency department (ED), (2) non- ED total 
bed- days and (3) hospital admissions via the ED as a 
percentage of all admissions for community service- 
users. These were carried out using AutoRegressive 
Integrated Moving Average (ARIMA) methods, with 
SPSS (Statistical Package for the Social Sciences, V.25) 
software. Data management, analysis and reporting 
were carried out according to the Cochrane Effec-
tive Practice and Organisation of Care resources.16 
The data were grouped into monthly time intervals. 
Positive autocorrelation was found between subse-
quent observations of all admissions (Durbin- Watson 
test=1.239). Therefore, the models were adjusted 
by setting the non- seasonal autoregressive values to 
1 (ARIMA (1, 0, 0)). There were 36 months of data; 
19 months of data pre- intervention (from June 2014) 
and 17 months postintervention (from January 2016). 
Statistical comparisons are presented as p values and 
95% CIs and were considered significant at the alpha 
level of 5%.

RESULTS
Pre-post analysis

Pre–post analyses of community palliative care visits 
(table 1) are shown below. Notably, between T1 and T2 

Figure 1 Implementation and data collection processes. T1 and 

T2 refer to the data collection periods for the pre–post analysis 

of community visits, views on care and pre–post descriptive 

hospital admissions. ITS1 and ITS2 refer to data collection 

periods for the ITS analysis. ITS, interrupted time series; MDT, 

multidisciplinary task.
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there is a shift away from senior medical and nursing 
visits (97.3%–83.4%) towards increased junior doctor 
and junior nurse visits (2.7% to 16.6%). There is also a 
reduction in joint visits from 16.0% to 10.0%, partially 
accounting for the reduced total staff contacts. Fisher’s 
exact tests show that the changes in seniority of visits 
and joint visits are significant with low strength of 
association (p<0.001, Cramer’s V=0.241; p<0.001, 
Cramer’s V=0.087, respectively).

Tables 2 and 3 show results from interim analyses 
of balancing measures to monitor for any concerning 
increases in hospitalisations or negative patient experi-
ences. Between the two periods, caseload size remains 

comparable (1521 and 1501) and no negative changes 
in hospitalisation are observed. The statistical signifi-
cance of changes to ED admissions and total bed- days 
is explored through ITS analysis.

Table 3 reports on quality of care, recorded through 
VoC3 to determine whether quality was maintained 
after the change period. These findings illustrate an 
increase in positive responses with a corresponding 
reduction in negative responses. When focused on 
second visits, a Fisher’s exact test demonstrates that 
the observed changes are statistically significant 
(p=0.023).

ITS analyses

The ITS analyses covered three aspects of hospital 
use. These were ED admissions, bed- days for in- pa-
tient stays and the proportion of all admissions that 
presented via ED. This describes the frequency and 
duration of contacts with secondary care and high-
lights whether admission routes were appropriate.

For each variable, six parameters are used. Preslope 
represents the change in that variable per month prior 
to the intervention. Slope difference represents the 
additional change in that variable occurring after the 
intervention. The 3, 6, 12 and 17- month level effects 
highlight the absolute ‘step’ change occurring at each 
of these time periods. The p values describe how well 
the model describes the data, and CIs indicate 95% 
confidence that repeated observations would fall 
between these parameters. Detailed findings can be 
found in the online supplemental data.

Admissions to the ED

Figure 2 shows that the absolute number of admissions 
to the local ED was already decreasing prior to the 
intervention at a rate of 2.86 ED admissions per month. 
The slope difference demonstrates an accelerated rate 
of decrease after the intervention by an additional 
2.56 ED admissions per month. Therefore, following 
the intervention, ED admissions were decreasing with 
a trend of 5.42 admissions per month. At 17 months 

Table 1 Community visits

Staffing variable T1 n (%) T2 n (%) Difference

All staff contacts (N.B. joint 
visits >1 staff contacts)

5476 4690 −786

All solo visits 4602 4220 −382

All joint visits 874 470 −404

Senior medical staff joint 
visits (consultant)

82 (1) 33 (1) −49

Senior medical staff solo 
visits (consultant)

47 (1) 30 (1) −17

Senior nurse joint visits 
(band 6 and 7)

659 (12) 232 (5) −427

Senior nurse solo visits 
(band 6 and 7)

4540 (83) 3616 (77) −924

Junior nurse solo visits 
(band 5)

1 (0) 365 (8) 364

Junior nurse joint visits 
(band 5)

4 (0) 128 (3) 124

Junior medical staff joint 
visits (registrar)

129 (2) 77 (2) −52

Junior medical staff solo 
visits (registrar)

14 (0) 209 (4) 195

‘Visits’ are all members of staff attending hospice community palliative 
care home visits for 2×10 month periods for T1 (March–December 
2015) and T2 (March–December 2016). % are rounded to the nearest 
whole figure.

Table 2 Hospital admissions are reported for all community 
palliative care patients once they become patients of the 
community service for 2×12 month periods for T1 (October 2014–
September 2015) and T2 (October 2015–September 2016)

Hospital admissions T1 T2 Difference

Caseload size for community 
hospice service

1521 1501 −20

Number admitted to hospital at 
least once

1238 1156 −82

Average number of hospital 
admissions per patient on 
caseload

3.79 3.03 −0.76

Overall hospital admissions 5771 4548 −1223

Mean length of hospital stay 
(days)

6.23 5.99 −0.24

Admissions through ED 3218 2417 −801

ED, emergency department.

Table 3 Patient reported Views on Care (VoC3) scores for 
2×12 month data for T1 (October 2014–September 2015) and 
T2 (October 2015–September 2016)Improvement in scores for 
second visits is significant on Fisher’s exact test (p=0.023)

Variable T1 n (%) T2 n (%)

All visits

  Yes it’s giving a lot/some/a little benefit 509 (95.0) 832 (96.9)

  No, not much/no benefit 27 (5.0) 27 (3.1)

Total 536 859

Second visit only

  Yes it’s giving a lot/some/a little benefit 42 (85.7) 103 (96.2)

  No, not much benefit/no benefit 7 (14.3) 4 (3.8)

Total 49 107

Improvement in scores for second visits is significant on Fisher’s exact 
test (p=0.023).
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postintervention the level effect is a reduction of 76.09 
ED admissions per month (p=0.001; 95% CI −117.75 
to –34.43). All level effects demonstrate statistically 
significant change.

Non-ED total bed-days

Figure 3 illustrates that prior to the intervention, 
time that these patients were spending in hospital 
was decreasing by 46.96 days per month. Following 
the intervention, this was decreasing with a trend of 
84.98 days per month. At 17 months postinterven-
tion the level effect is a reduction of 203.22 days per 
month. The value for the preintervention slope is 
statistically significant (p=0.001; 95% CI −71.69 to 
–22.24). However, the value for the postintervention 
slope is not statistically significant (p=0.052; 95% CI 
−76.35 to 0.32).

The level effects show an increase of total bed- days 
during early implementation, followed by a steady 
decrease; the width of confidence intervals indicate that 
findings are not statistically significant. For example at 
3 months p=0.101; 95% CI −68.2 to 726.301, and at 
17 months p=0.565; 95% CI −916.503 to 510.071. A 
possible explanation for these findings (and a relevant 
observation for the study) is the marked variation in 
bed- days from month- to- month. It is also likely that 
this metric is not immediately responsive to change, 
being dependent on prevalent hospital inpatients and 
admissions related to prior treatments and care plans.

Admissions via ED as a percentage of all admissions

Figure 4 shows the percentage of admissions to in- pa-
tient wards that involved the ED. Before the inter-
vention the trend was a non- significant decrease of 
0.030% per month in the proportion of admissions 
taking place via ED (p=0.668; 95% CI −0.17, 0.11). 
The difference between the preslope and the post-
slope is −0.148% proportion of ED admissions per 
month (p=0.168; 95% CI −0.36 to 0.07) resulting in 
a combined reduction in the proportion of ED admis-
sions of 0.178% per month. This suggests that the 
very slight month- by- month decline in the ratio of ED 
admissions prior to the intervention was replaced by 
a marginally steeper month- on- month decline after 
the intervention, but this finding is not statistically 
significant.

In contrast with the predicted slopes, the level effects 
(the changes occurring around the time of the inter-
vention), show significant change. The 3- month level 
effect in the proportion of ED admissions is −5.78% 
(p<0.001; 95% CI −21.93 to –7.92), and 17- month 
level effect is −7.50% (p=0.001; 95% CI −53.51 
to 6.47). These results indicate that the propor-
tion of admissions occurring via ED reduced almost 

Figure 2 ITS analysis of total number of ED admissions per 

month for community palliative care patients. Total 36 months 

from June 2014–May 2017 (19 months preintervention, 17 

months postintervention). At 17 months postintervention the 

level effect is a statistically significant reduction of 76.09 ED 

admissions per month (p=0.001). The slope difference indicates 

a statistically significant additional monthly reduction of 2.56 

admissions per month (p=0.026). ED, emergency department; 

ITS, interrupted time series.

Figure 3 ITS analysis of total hospital bed- days per month 

for community palliative care patients. Total 36 months 

from June 2014–May 2017 (19 months pre- intervention, 17 

months postintervention). The 17- month level effect is not 

statistically significant (p=0.565). The difference between 

the preintervention and postintervention slope is also not 

statistically significant (p=0.052). ITS, interrupted time series.

Figure 4 ITS analysis of the % of community palliative care 

patients being admitted to hospital via the ED. Total 36 months 

from June 2014–May 2017 (19 months preintervention, 17 

months postintervention). At 17 months post- intervention 

the level effect is a statistically significant reduction of 7.5% 

of all admissions via ED per month (p=0.001). The slope 

difference does not indicate a statistically significant additional 

monthly reduction (p=0.168). ED, emergency department; ITS, 

interrupted time series.
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immediately following the implementation of eShift, 
and that this was maintained. The pattern can readily 
be seen in figure 4.

Value assessment

Potential economic impact on hospital admissions

The observed reduction in bed days was not statisti-
cally significant. However, there is strong evidence 
that the intervention resulted in reduced ED admis-
sions. Lengths of stay attributed to the ED were usually 
very short, with a maximum of 2.14 days and a mean 
of 0.2 days (<5 hours). Therefore, these are treated 
as single episodes of £148 each.17 This only indicates 
hospital costs; there are potentially additional savings, 
such as ambulance conveyance. The 95% CIs for the 
17- month level effect indicate a reduction of between 
117.8 and 34.4 ED admissions per month. Potential 
savings are shown in table 4.

This figure for estimated savings (£135, 153) is 
purely indicative and relies on a number of assump-
tions, for instance that the PSSRU (Personal Social 
Services Research Unit) average unit costs are appli-
cable for these palliative care patients.

Potential economic impact on community visits

There are four key mechanisms by which the new 
staffing model could reduce visit costs. First, by 
reducing workforce seniority, thereby reducing the 
average hourly visit cost and second by reducing the 
need for joint visits. These mechanisms are only made 
possible by the new, technology- supported model and 
real- time senior support.

The third potential area for cost reduction is changes 
in the overall numbers of visits, which reduced 

between T1 and T2. Qualitative investigation indi-
cated that real- time decision- making reduced the need 
for repeated visits, for instance, by reducing the need 
for additional assessments following team meetings. A 
fourth potential mechanism, visit durations remained 
stable (T1=58.55 min, T2=59.51 min).

Changes in hourly staff costs due to changes in 
seniority of the workforce can be calculated using mean 
hourly salary costs for each staff grade (see table 1), 
to compare the average cost per patient- contact hour. 
For T1, the mean cost was £16.71 /hour; for T2 this 
was £16.23 /hour (2.9% or £0.49 reduction). These 
costs are based on mid- range Agenda for Change18 and 
British Medical Association (BMA)19 reported salaries. 
Agenda for Change is the current pay and grading 
system for the NHS, and doctors’ pay is regulated by 
the BMA.

Table 5 shows changes in visiting hours between T1 
and T2, broken down by pay grades. By applying the 
mean hourly salary for each grade, overall changes in 
staff costs for all visits can be estimated.

Findings indicate that increases in visiting hours of 
junior nurses and junior medical staff (particularly 
solo visits) are more than offset by decreases in hours 
of senior members of staff. This represents a poten-
tial saving of £14 701 (for 10 months), or £17 642 per 
annum.

These comparisons indicate that introducing junior 
grades by providing remote support, thereby reducing 
the need for joint and repeat visits, potentially reduces 
the cost of care. However, this would need to be offset 
by the cost of senior staff at the base for live support 
and delegation and technology costs. This is a conser-
vative estimate, as savings related to travel and admin-
istration, National Insurance contributions and other 
costs associated with visits are not included.

DISCUSSION

Nationally, in the last year of life, hospital care 
accounts for the majority of total care costs, and 
emergency hospital admissions are responsible for the 
majority of hospital costs. According to PSSRU data 
‘they accounted for 85% of hospital costs in the final 
month’.20

This study explored the impact of a new digital 
health system in a specialist service. Previous Canadian 

Table 4 Estimated cost savings from reductions in ED 
admissions per annum, based on its analysis and PSSRU Hospital 
unit costs

Emergency 
admission 
reduction 
per month

Emergency 
admission 
reduction 
per year

Unit 
cost

Potential 
savings

Maximum saving 117.8 1413 £148 £209 124

Minimum saving 34.4 528 £148 £78 144

Estimated saving 76.1 913.2 £148 £135 153

ED, emergency department.

Table 5 Comparison of T1 and T2 hours spent visiting patients and associated costs broken down by pay grades and whether the visits 
are joint or solo visits

Band 5 Band 6 and 7 Consultant Registrar Total

Difference in solo visit hours 361.04 −843.81 −16.11 193.63 −305.25

Difference in joint visit hours 123.05 −412.97 −47.29 −49.51 −386.72

Mean hourly cost (£) 12.52 17.10 43.18 24.05 N/A

Cost difference for solo visits (£) 4520.26 −14 429.20 −695.59 4656.84 −5947.71

Cost difference for joint visits (£) 1540.60 −7061.77 −2041.89 −1190.75 −8753.80

N/A, not available.
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implementations have been evaluated (mostly quali-
tative21). However, this study explored the interven-
tion, following redesign for the UK. This focused on 
addressing workforce shortages and expanding the 
service in a city- setting, whereas Canadian services 
were primarily concerned with geographical chal-
lenges. Therefore, the relevance of previous research 
is substantially limited.

The study demonstrated that introducing the tech-
nology allowed a more sustainable workforce model, 
in which junior members of staff are supported to work 
in the community and fewer joint visits are required.

An interesting finding from this study is the imme-
diate reduction in ED admissions. The parallel process 
evaluation and qualitative investigations found no 
confounding factors. Whereas, the programme theory 
development and testing indicated plausible causal 
links between the intervention and these outcomes.

Previously, medical decisions were largely made 
at weekly MDT meetings and could trigger visits 
for further assessments. Decisions about changes to 
care or preparations for hospital admissions could 
take days or weeks and depended on sufficient time 
to discuss cases. Following the implementation, staff 
members reported that the platform allowed instan-
taneous multidisciplinary decision- making; reducing 
the need for decision- making at meetings. Potential 
breakdowns in family care or rapid health deteriora-
tions could be responded to immediately to prevent 
emergency unplanned admissions.

Based on improvements in working and admission 
patterns, some key costs arising from community visits 
and hospital admissions across the wider service have 
reduced following the intervention. Alongside this 
introduction, the quality of the service, as reported by 
patients and carers, appears to have been maintained 
or improved.

A common implementation challenge was confronted 
in the integration of an additional clinical record 
system.1 While these issues were being addressed, 
some duplication of record- keeping was experienced, 
reinforcing the need for technology providers to facil-
itate integration between systems.22

CONCLUSION

The technology has the potential to facilitate a tran-
sition of community care to more sustainable, flex-
ible and scalable workforce models. Importantly, this 
can be achieved while maintaining quality of care, 
improving efficiency and ensuring all visits have multi- 
disciplinary input and senior oversight; with associ-
ated reductions in the need for senior members of staff 
to attend visits.

There is compelling evidence for associated reduc-
tions in emergency admissions and service costs. Inter-
ventions such as this could make a substantial impact on 
the NHS workforce crisis by narrowing gaps between 
workforce skills and the population needs identified 

in the NHS long- term plan.6 7 23 24 The technology (as 
developed for the UK setting) could be spread to other 
community palliative care contexts with little adapta-
tion. However, as a complex intervention, replicability 
of findings is dependent on context and organisational 
implementation.

These findings are useful for researchers under-
taking evaluations of similar technology, and profes-
sionals wishing to understand the potential of changes. 
The findings suggest that the intervention would be 
beneficial for community palliative care services 
seeking to develop sustainable workforce models or 
expand their services. However, in order to support 
decision- making, further research on the economic 
and financial impacts of the intervention is needed. 
An additional area for further study is understanding 
optimum processes for the adaptation and implemen-
tation of the technology in other services.
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Benefit Title Benefit Details Notes (mechanisms and outcomes) 

Reduced 

Unplanned/Emergency 

admissions and hospital 

bed-days 

Financial gain (for whole health economy):  

Improved monitoring of vital signs, regular assessment of 

family ability to cope, improved care planning and more 

efficient working practices leading to reduced incidents of 

emergency/unplanned admissions.  

More efficient and effective working practices will lead 

to a more considered approach to hospital admissions, 

reducing unnecessary emergency admissions and 

more targeted hospital interventions and resulting in 

fewer hospital bed-days. 

Reduced average Travel 

cost 

 

Cash Release: Reducing the distance travelled will release 

cash by reducing expenses currently spent per mile of 

travel 

Conversion of paper records to electronic records will 

allow adequate remote access. 

Visit scheduling processes will reduce time needed 

between visits. 

Improved visit scheduling & mobile access to records 

will reduce the need to return to the Hospice.  Possibly 

avoiding initial morning attendance at the hospice.  

Reduced Nurse Travel Time 

 

Efficiency gain: Improved visit scheduling will reduce time 

needed between visits & mobile access to records will 

reduce the need to return to the Hospice.  Possibly avoiding 

morning attendance at the hospice. 

Reduced time taken for 

paperwork and telephone 

calls by nursing staff.  

 

Efficiency gain: completing documentation and 

communicating with colleagues and other services during 

day to day business will reduce the amount of time 

required at the office to carry out this work at the start and 

end of the day.  Duplication can be reduced and other 

efficiencies gained through streamlined processes. 

Activities such as: 

-Writing and printing GP letters 

-Phone calls 

-Writing visit reports 

Can be carried out either entirely or partly in real-

time; reducing the need to refer to notes or memory 

to complete these activities at the hospice. 

Improvement of 

documentation, including 

systematic assessments 

Quality gain: Improved documentation when new 

assessment tool is introduced will mean that 

documentation is legible and contains patient information 

in a systematic review. 

Improved documentation will lead to improved 

patient care through systematic assessment and 

review processes (access to appropriate data for 

improved decision-making). 

Improvement of 

documentation: IPOS 

outcome measures 

 

Quality gain: With the introduction of outcome scores and 

remote access there will be an improvement in monitoring 

and highlighting patient issues such as pain and symptom 

control. 

Improved patient and carer 

experience through staff 

access to other members of 

the team and remote 

access to detailed records  

Quality gain: Enabling community Nurses to have access to 

detailed patient records and real-time access to other 

members of the care team when required will improve 

quality of the service and ensure greater satisfaction and 

confidence with the care received. 

Introduction of improved outcome and assessment 

documentation, combined with real-time access to 

other members of the team will improve the quality of 

care given in the home. 
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Reduced cost per visit: 

workforce change 

 

Efficiency gain: With the addition of lower grade nurses 

who are supervised by a delegation nurse, the staff cost per 

visit could reduce. 

If substantial efficiency savings can be made, this 

could result in: 1) more patients seen; 2) same number 

of patients seen for less cost; or 3) same number of 

patients seen, but with more frequent or longer visits. 

Reduced time taken for 

paperwork by 

administration staff 

Efficiency gain: Electronic recording and managing of data 

will reduce the extent of paperwork preparation & filing etc 

Conversion of paper records to electronic records and 

use of digitalised medical records.  Changes to working 

practices to reduce the quantity of records and 

documentation that need to be completed, copied, 

filed etc. 

Patient Reported Outcome 

Measures: Views on Care 

(VoC) 

Quality gain: The accumulation of benefits  including 

increased efficiencies leading to enhanced time spent with 

patients and more streamlined services; leading to 

improved patient reported outcomes. 

Implementation of electronic records system and 

associated changes to working practices with a focus 

on translating efficiency gains into improved patient 

care. Improvements can be assessed using the VoC 

tool. 

Streamlined MDT Meetings 

 

Efficiency gain: More efficient practices owing to improved 

record keeping and data flows, reduced need to discuss all 

of the information currently required.  Reduced 

length/frequency of MDT meetings.  

Conversion of paper records to electronic records.  

Review and reorganisation of MDT meetings in light of 

new data available and new processes of working. 

Improve efficiency, effectiveness and accuracy of 

recording. Improved staff experience. 

Integrated systems 

 

Efficiency gain: Integration of record keeping and referral 

procedures to reduce duplication of paperwork, additional 

phone calls, faxes etc. 

Development and implementation of better integrated 

processes with other services and organisations. 

Improved use of limited 

resource 

Efficiency gain: The capability for remote supervision and 

delegation of tasks will reduce the number of senior nurse 

and medical face-to-face patient contacts required, and 

result in an increase in the senior clinician to patient ratio. 

Increase senior staff input to higher number of service 

users. 

Implementation of remote support of lower band 

nurses. 

Comparison of Consultant & joint physical visits before 

implementation to number of remotely supported 

visits post implementation 

Table A1: Detailed description of pre-defined outcomes for analysis 
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Parameter Estimate SE Significance Lower CI Upper CI 

Pre-slope 
-2.855 0.715 0.000* -4.313 -1.397 

Slope difference 
-2.560 1.095 0.026* -4.793 -0.327 

3-month level effect  
-40.242 11.630 0.002* -63.962 -16.522 

6-month level effect  
-47.923 12.495 0.001* -73.407 -22.439 

12-month level effect  
-63.286 16.205 0.000* -96.336 -30.236 

17 -month level effect 
-76.088 20.428 0.001* -117.751 -34.425 

Table A2: ITS analysis of emergency department admissions. * indicates statistical significance. 
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Parameter Estimate SE Significance Lower CI Upper CI 

Slope co-efficient pre-

intervention -46.964 12.123 0.001* -71.689 -22.239 

Difference between pre 

& Post slope -38.014 18.794 0.052 -76.345 0.317 

3-month level effect  
329.024 194.79 0.101 -68.253 726.301 

6-month level effect  
214.982 210.634 0.315 -214.609 644.573 

12-month level effect  
-13.116 276 0.962 -576.022 549.790 

17 -month level effect 
-203.216 349.734 0.565 -916.503 510.071 

Table A3: ITS analysis of hospital days for non-emergency department admissions. * indicates statistical significance. 
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Parameter Estimate SE Significance Lower CI Upper CI 

Slope co-efficient pre-

intervention -0.03 0.069 0.668 -0.171 0.111 

Difference between pre & 

Post slope -0.148 0.105 0.168 -0.362 0.066 

3-month level effect  
-5.780 1.049 0.000* -21.932 -7.919 

6-month level effect  
-6.391 1.192 0.000* -9.274 0.498 

12-month level effect  
-7.115 1.586 0.000* 26.423 -3.021 

17 -month level effect 
-7.500 1.963 0.001* 6.466 -53.511 

Table A4.  ITS analysis of ED as a route for admission. * indicates statistical significance. 
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