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ABSTRACT
Objective To examine the association between primary 
and community care use and measures of acute hospital 
use in people with cancer at the end of life.
Design Retrospective cohort study.
Setting We used Discover, a linked administrative and 
clinical data set from general practices, community and 
hospital records in North West London (UK).
Participants People registered in general practices, with 
a diagnosis of cancer who died between 2016 and 2019.
Primary and secondary outcome measures ≥3 hospital 
admissions during the last 90 days, ≥1 admissions in the 
last 30 days and ≥1 emergency department (ED) visit in 
the last 2 weeks of life.
Results Of 3581 people, 490 (13.7%) had ≥3 admissions 
in last 90 days, 1640 (45.8%) had ≥1 admission in the 
last 30 days, 1042 (28.6%) had ≥1 ED visits in the last 
2 weeks; 1069 (29.9%) had more than one of these 
indicators. Contacts with community nurses in the 
last 3 months (≥13 vs <4) were associated with fewer 
admissions in the last 30 days (risk ratio (RR) 0.88, 95% 
CI 0.90 to 0.98) and ED visits in the last 2 weeks of life 
(RR 0.79, 95% CI 0.68 to 0.92). Contacts with general 
practitioners in the last 3 months (≥11 vs <4) was 
associated with higher risk of ≥3 admissions in the last 90 
days (RR 1.63, 95% CI 1.33 to 1.99) and ED visits in the 
last 2 weeks of life (RR 1.27, 95% CI 1.10 to 1.47).
Conclusions Expanding community nursing could reduce 
acute hospital use at the end of life and improve quality of 
care.

BACKGROUND
While mortality rates for most types of cancer 
have decreased, globally deaths from cancer 
increased by 25.4% between 2007 and 2017 
due to population ageing and growth.1 A 
similar pattern is observed in the UK, and 
more than 95 000 deaths due to cancer are 
projected for 2035, 24.5% more than in 
2014.2 It is therefore critical to understand 

how to provide high- quality end- of- life care 
for people with cancer.

Excessive use of hospital care in the last 
months of life has been proposed as an 
indicator of the quality of end- of- life cancer 
care.3 This is because emergency hospital 
care is associated with reduced quality of life 
and care satisfaction in cancer patients and 
their families,4–6 without contributing to an 
improvement in survival.7 8 Despite these 
negative outcomes, hospital admissions and 
emergency department (ED) visits at the end 
of life have increased over time in cancer 
patients nearing the end of their life.9

Sociodemographic and illness- related 
factors have been found to be associated 
with higher hospital admissions and ED 

Strengths and limitations of this study

 ► Population- based cohort study using a large and 
comprehensive data set that holds information on 
healthcare services use from eight different bor-
oughs in London and over 2 million people.

 ► Our study examined data from local authorities and 
general practice records, which provides a unique 
opportunity to describe community and primary care 
service utilisation.

 ► People in the cohort might have not died from can-
cer but from other conditions, as information on 
cause of death was not available.

 ► The overall use of the primary care practice and pal-
liative care community teams are likely to be under-
estimated in this study due to the methods used to 
estimate contacts.

 ► Information on the quality of care or the appropri-
ateness of hospital admissions and emergency de-
partment visits was not available and are likely to be 
confounders.
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attendances in the last months of life, for example being 
male, black, having lung cancer and low socioeconomic 
status.10–12 On the other hand, access to palliative care 
services has been associated with lower acute end- of- life 
care, suggesting that these services could help prevent 
unnecessary admissions to hospital.10 13 However, little 
is known about how contacts with general practitioners 
(GPs) in primary care practices and other community 
services such as community nurses, community palliative 
care or rehabilitation teams influence acute care use near 
the end of life among people with cancer. The aim of this 
study was to describe the association between primary and 
community care services use with three measures of acute 
hospital use for people with cancer at the end of life.

METHODS
Design and data sources
This is a retrospective cohort study using the Discover 
dataset, one of Europe’s largest linked longitudinal 
deidentified datasets that includes 95% of all patients 
registered with a GP in North West London.14 The 
Discover dataset is a platform that enables researcher 
access to pseudonymised patient- level data drawn from 
the Whole Systems Integrated Care local data warehouse 
for research purposes. Discover dataset is maintained 
and interrogated on a secure server and extracts of data 
are then aggregated in compliance with the Information 
Governance suppression rule where numbers below five 
are annotated as <5. In this process, the deidentified data 
are rendered anonymised by stripping out any informa-
tion that would allow reidentification of an individual’s 
identity. Discover dataset is accessible via Discover- NOW 
Health Data Research Hub for Real World Evidence 
through their data scientist specialists and IG committee- 
approved analysts, hosted by Imperial College Health 
Partners.

In June 2019, the database held records for a total of 
2.37 million patients spread across eight Clinical Commis-
sioning Groups. The estimated total population for the 
eight boroughs contributing data to Discover was 2.1 
million in mid- 2019. Differences in the population esti-
mated and the number of patients in the data set could 
be explained by people being enrolled in a GP practice 
contributing to the dataset but whose usual place of 
residence is in another area. Of 370 health and social 
care provider organisations from the National Health 
Service (NHS) in North West London, 359 (97%) have 
a data sharing agreement and submit their records to 
the dataset. Organisations feeding records to the dataset 
include primary care practices, mental health, community 
trusts and hospital care attended by North West London 
patients, and exclude private and third sector providers, 
such as hospices services.14 We chose the Discover dataset 
as it is a comprehensive population- based dataset and 
provides access to community care records in addition to 
primary and hospital care records, which are not gener-
ally available for other primary care datasets in the UK. 

The age and gender distribution and prevalence of long- 
term conditions of the Discover population are similar to 
the rest of London and the UK.14

Population
Adults (aged 18 or over) included in the Discover dataset 
with at least one record of a cancer diagnosis recorded at 
any point from 1st January 2015 onwards in primary care 
practice or hospital inpatient records using Read Codes 
and International Statistical Classification of Diseases and 
Related Health Problems (ICD) 10 codes, respectively 
(codes available in online supplemental box S1). We 
included in the cohort people who died between 2016 
and 2019 based on the date of death recorded in primary 
care or hospital records. As we did not have information 
on the cause of death or cancer severity, we restricted our 
sample to people who had been identified as having palli-
ative care needs in primary care records at any time based 
on the quality of outcomes framework (QoF) Read Codes 
for the Palliative Care register,15 to include people whose 
death could be considered expected rather than sudden 
(codes available in online supplemental box S1).

Outcomes
We evaluated three measures of acute hospital use towards 
the end of life. We chose these three outcome measures 
as their prevalence at a population- level can be consid-
ered an indicator of end- of- life care quality according to 
Henson et al systematic review,3 their focus on acute care 
use at the end of life and the feasibility to be measured in 
the data. The three measures were as:
1. Three or more emergency hospital admissions in the 

last 90 days of life.16

2. One or more emergency hospital admissions in the last 
30 days of life.3

3. One or more ED visits in the last 2 weeks of life.3

Explanatory variables
 ► Primary care practice contacts: we identified contacts 

with the primary care practice in the last 90 days of life 
using a similar approach reported by Kontopantelis 
et al.17 We considered only direct consultations such 
as telephone, face- to- face or home visits and excluded 
administrative consultations or non- attended appoint-
ments. It was not possible to identify whether the 
contact in the practice was with a doctor or another 
healthcare professional. Only one consultation in 
the same day was used to reduce the likelihood of 
including duplicate records, as it was not possible to 
determine whether records from the same day corre-
spond to more than one contact or not. This approach 
has been widely used in research using primary care 
records in the UK17 18 (online supplemental box S2)

 ► Contacts with other community services: we identified 
contacts with community nurses, community pallia-
tive care teams and rehabilitation teams in the last 90 
days of life based on the date of the contact and the 
description of the service. Contacts with rehabilitation 
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teams included physiotherapy, speech and language 
and occupational therapy services. We removed 
non- attendant contacts and duplicates based on the 
date. We identified individuals who were defined by 
Discover primary care data set as living in a care home 
based on the latest patient record (online supple-
mental box S3).

Co-variables
 ► Sociodemographic: age at death, gender, ethnicity 

and Index of Multiple Deprivation (IMD) were 
extracted from Discover dataset records for each indi-
vidual. The 2015 IMD was derived at Lower Super 
Output Areas from patients’ last address registered 
in the system and reported according to The English 
Indices of Deprivation 2015 guidance.19

 ► Illness- related: the number of comorbidities was 
calculated using the count of 15 QoF chronic diseases 
(excluding cancer) identified from Read codes in the 
primary care practice records.15 The type of cancer 
was identified from the primary care practice and 
hospital in- patient records using Read Codes and 
ICD- 10 codes, respectively (online supplemental box 
S1). Only 6% of the cohort had more than one cancer 
recorded and were included in the ‘Other’ category.

 ► Number of days in hospital: we calculated the number 
of days patients spent in hospital in the last 90 days 
of life using in- patient hospital codes for spells’ start 
dates and discharge dates.

Analysis
Data were described using count and percentage for 
categorical variables and mean and SD for continuous 
variables. A Pearson’s χ2 test for the trend for categorical 
variables and t- test and Wilcoxon rank- sum test for age 
and days in hospital, respectively, was used to evaluate the 
association between each variable and the outcomes.

We used generalised estimating equations to estimate 
the unadjusted and multivariate association between 
sociodemographic, illness- related factors and contacts 
with primary and community care services in the last 90 
days of life and each of the three indicators separately. 
We used Poisson family with log link function, exchange-
able correlation structure and robust error variance with 
data clustered in primary care practices where patients 
were registered. For the multivariate model, we adjusted 
by age, gender, IMD quintile, care home residence, type 
of cancer and number of QoF comorbidities. We selected 
specific comorbidities, and primary and community 
care services use according to significance in unadjusted 
analysis (p≤0.05). We excluded ethnicity from the final 
model to avoid biasing the sample as the variable has a 
large proportion of missing data. To facilitate interpreta-
tion, we categorised primary and community care service 
contacts based on clinical judgement. Categories were 
approximately one or fewer contacts per month, more 
than one contact per month but less than one contact per 
week, and more than one contact per week, depending 

on the distribution. Because number of contacts with 
palliative care and rehabilitation teams were small, we 
adapted these categories. We included the number of 
days each person spent in hospital in the last 90 days of 
life as a continuous variable in the models to account for 
the fact that if someone is in hospital, they cannot receive 
care in the community.

We performed four sensitivity analysis: (1) to explore 
the influence of days in hospital by removing the vari-
able from the model, (2) to understand the impact of 
categorisation of primary and community care services 
in the model, we used the same model but with the 
corresponding primary and community care service use 
variables as continuous, (3) to explore the impact of 
restricting the sample to people with a record of cancer 
diagnosis and identification of palliative care needs in the 
last 12 months of life (instead of at any time) and (4) to 
understand the influence of ethnicity in the model.

Patient and public involvement
The protocol was presented and discussed with patients 
and public representatives at the beginning of the study. 
A member of the public with experience caring for a 
relative who died with cancer joined the Project Advi-
sory Group of the project, reviewing a lay version of the 
protocol and participated in the interpretation of results.

RESULTS
Characteristics of the cohort
We identified 4933 people with a diagnosis of cancer and 
who died between 2016 and 2019; 3848 (78.0%) of them 
had a palliative care QoF record in primary care records. 
After removing 267 people with invalid dates of death 
and hospital admissions, 3581 people were included in 
the analysis (online supplemental figure S1). The mean 
age was 76.6 (SD 13.3), 55.4% were male and 21.3% had 
four or more comorbidities. The most frequent cancer 
diagnosis was lung cancer (21.5%) followed by bowel 
(11.6%) and prostate cancer (8.6%) (table 1).

Of the 3581 people in the sample, 490 (13.7%) had 
three or more emergency admissions in last 90 days, 1640 
(45.8%) had one or more emergency admissions in the 
last 30 days and 1042 (28.6%) had one or more ED visits 
in the last 2 weeks of life (table 1). There was overlap 
between the three indicators with 1069 (29.9%) of the 
sample having more than one of the indicators and 269 
(7.5%) of the cohort having all three. Older age, white 
ethnicity and living in a care home were associated with 
lower chances of all three outcomes (table 1).

Primary care and other community services
On average, people in the cohort had 2.3 (SD 3.3) tele-
phone and 2.4 (SD 3.3) face- to- face consultations with 
the primary care practice, 8.6 (SD 13.7) contacts with 
community nurses, 1.2 (SD 3.0) contacts with community 
palliative care teams and 0.3 (SD 1.2) contacts with reha-
bilitation services in the last 90 days of life.

https://dx.doi.org/10.1136/bmjopen-2021-054281
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People with three or more hospital admissions in the 
last 90 days and ED visits in the last 2 weeks of life also had 
more contacts in the primary care practice. Conversely, 
people with hospital admissions in the last 30 days and 
ED visits in the last 2 weeks of life had fewer contacts with 
community nurses and palliative care teams (table 2).

Multivariate analysis
In the multivariate analysis, people with three or more 
hospital admissions in the last 90 days were more likely 
to be younger, have lung or prostate cancer, have more 
than 11 contacts with the primary care practice in the 
last 90 days and were less likely to live in a care home. 
People with one or more admissions in the last 30 days, 
were more likely to be younger, male, have breast cancer, 
they were less likely to live in a care home, and less likely 
to have more than 13 contacts with community nurses in 
the last 90 days. Having one or more ED visits in the last 
2 weeks of life was associated with being younger, having 
fewer contacts with community nurses, more contacts 
with the primary care practice and lower chances of living 
in a care home (table 3).

The sensitivity analyses for the outcomes three or 
more hospital admissions in the last 90 days and ED visits 
demonstrated similar results (online supplemental tables 
S1 and S3). In the sensitivity analyses for one or more 
admissions in the last 30 days, the number of contacts 
with community nurses analysed as a continuous vari-
able was no longer associated with the outcome measure, 
suggesting a threshold response (online supplemental 
table S2).

DISCUSSION
The three outcome measures for end- of- life cancer care 
evaluated (three or more admissions to hospital in the 
last 90 days, one or more hospital admissions in the last 30 
days and one or more ED visits in the last 2 weeks of life) 
were frequent (13.7%, 45.8% and 28.6%, respectively). 
We found that contacts with community nurses were asso-
ciated with fewer ED visits in the last 2 weeks of life, and 
contacts with the primary care practice were associated 
with higher risk of multiple admissions to hospital in the 
last 90 days and ED visits in the last 2 weeks of life.

We found contacts with community nurses were asso-
ciated with a lower risk of hospital admissions and ED 
visits at the end of life. These findings are consistent with 
previous studies where more community nursing hours 
per week were associated with lower odds of hospital 
admissions and ED visits at the end of life among patients 
with cancer in Canada.20 21 Community nurses have an 
important role providing physical care, managing symp-
toms and medications, educating and giving information 
to patients and families, and coordinating care22–25 and 
therefore, they could play an important role in avoiding 
unnecessary hospital admissions at the end of life in 
people with cancer.

People with cancer who were living in care homes before 
death had a lower risk of hospital admissions and ED visits 
at the end of life in this cohort. The number of people 
living in care homes in our sample was small, and we did 
not have information on the level of healthcare needs 
of this group of people. Nevertheless, these findings are 
consistent with other international studies showing that 
people living in long- term facilities are less likely to have 
transitions to hospital regardless of the cause of death.26 27 
Long- term facilities are one of the very few care settings 
in the community providing continuous care including 
out- of- hours.28 29 More research is needed to understand 
the mechanisms that explain this association, as well as to 
explore differences in healthcare provision and health-
care needs between people living in care homes and in 
the community.

In contrast with previous studies,20 30 we found that 
contacts with the primary care practice were associated 
with higher risk of multiple admissions to hospital in the 
last 90 days and ED visits in the last 2 weeks of life. This is 
likely to be explained by complexity of healthcare needs: 
more severe and complex patients are likely to have a 
higher use of healthcare services.31 A rise in the number 
of contacts with the practice could be an opportunity to 
identify patients who are deteriorating or whose health-
care needs are increasing. High healthcare use can also 
be an indicator of unmet needs, ineffective and uncoor-
dinated care and lead to poor patient satisfaction.32–34 
Having many different healthcare professionals could 
cause confusion among patients and their caregivers 
and lead to more consultations. It is possible that more 
contacts with the primary care practice in this sample 
reflects poor coordination or a lack of continuity of care, 
leading to more admissions to hospital.

Implications for research and/or practice
Primary care physicians play a key role in providing care for 
people approaching the end of life. Their involvement is 
valued by patients and families,35 and has shown to improve 
end- of- life care outcomes.36 37 However, several barriers to 
palliative care in general practice have been identified, such 
as the increasing workload and time, lack of funding, poor 
communication with specialists and lack of experience and 
training.38 39 More research is needed to explore effective 
models of end- of- life care in primary care and palliative care 
integration in order to address the increasing demand for 
care and complexity of healthcare needs that patients experi-
ence when approaching the end of life.

The three measures used in this study have been proposed 
as quality indicators for cancer end- of- life care.3 40 Measuring 
the quality of care provided by healthcare services is key to 
monitor and promote the delivery of high- quality cancer care. 
We found an overlap between these indicators, with 29.9% 
patients having more than one and different predictors asso-
ciated with each of them, which suggests a balanced combi-
nation of quality indicators might be needed to measure the 
quality of care provided by healthcare services. Although 
the measures chosen are recognised quality indicators and 

https://dx.doi.org/10.1136/bmjopen-2021-054281
https://dx.doi.org/10.1136/bmjopen-2021-054281
https://dx.doi.org/10.1136/bmjopen-2021-054281
https://dx.doi.org/10.1136/bmjopen-2021-054281


7Leniz J, et al. BMJ Open 2022;12:e054281. doi:10.1136/bmjopen-2021-054281

Open access

Ta
b

le
 2

 
H

ea
lth

ca
re

 s
er

vi
ce

s 
ut

ili
sa

tio
n 

in
 t

he
 la

st
 3

 m
on

th
s 

of
 li

fe
 b

y 
ou

tc
om

e 
m

ea
su

re

3 
o

r 
m

o
re

 E
H

A
 in

 t
he

 la
st

 3
 m

o
nt

hs
1 

o
r 

m
o

re
 E

H
A

 in
 t

he
 la

st
 m

o
nt

h
1 

o
r 

m
o

re
 E

D
 v

is
it

s 
in

 t
he

 la
st

 2
 w

ee
ks

N
o

Ye
s

N
o

Ye
s

N
o

Ye
s

N
%

N
%

P
 v

al
ue

*
N

%
N

%
P

 v
al

ue
*

N
%

N
%

P
 v

al
ue

*

C
o

nt
ac

ts
 w

it
h 

G
P

 p
ra

ct
ic

e

 
 0–

3
18

12
58

.6
24

3
49

.6
11

44
58

.9
91

1
55

.5
14

99
59

.0
55

6
53

.4

 
 4–

10
87

3
28

.2
14

9
30

.4
53

9
27

.8
48

3
29

.5
70

5
27

.8
31

7
30

.4

 
 ≥1

1
40

6
13

.1
98

20
.0

<
0.

00
1

25
8

13
.3

24
6

15
.0

0.
10

5
35

5
14

.0
16

9
16

.2
0.

01
4

C
o

nt
ac

ts
 w

it
h 

co
m

m
un

it
y 

nu
rs

es

 
 0–

3
16

29
52

.7
24

4
49

.8
99

5
51

.3
87

8
53

.5
13

00
51

.2
57

3
55

.0

 
 4–

12
71

2
23

.0
12

3
25

.1
42

0
21

.6
41

5
25

.3
58

2
22

.9
25

3
24

.3

 
 ≥1

3
72

5
23

.5
11

7
23

.9
0.

47
5

50
4

26
.0

33
8

20
.6

<
0.

00
1

63
2

24
.9

21
0

20
.2

0.
00

8

C
o

nt
ac

ts
 w

it
h 

co
m

m
un

it
y 

p
al

lia
ti

ve
 c

ar
e 

te
am

s

 
 0–

3
26

52
85

.8
43

2
88

.2
16

44
84

.7
14

40
87

.8
21

70
85

.5
91

4
87

.7

 
 4–

8
31

3
10

.1
40

8.
2

20
6

10
.6

14
7

9.
0

25
4

10
.0

99
9.

5

 
 ≥9

12
6

4.
1

18
3.

7
0.

35
0

91
4.

7
53

3.
2

0.
01

7
11

5
4.

5
29

2.
8

0.
04

4

C
o

nt
ac

ts
 w

it
h 

re
ha

b
ili

ta
ti

o
n 

te
am

s

 
 0

28
30

91
.6

45
0

91
.8

17
60

90
.7

15
20

92
.7

23
21

91
.4

95
9

92
.0

 
 1–

3
18

6
6.

0
29

5.
9

12
7

6.
5

88
5.

4
15

3
6.

0
62

6.
0

 
 ≥4

75
2.

4
11

2.
2

0.
96

6
54

2.
8

32
2.

0
0.

08
2

65
2.

6
21

2.
0

0.
62

2

D
ay

s 
in

 
ho

sp
it

al
P

 v
al

ue
†

P
 v

al
ue

†
P

 v
al

ue
†

 
 M

ea
n 

(S
D

)
11

.8
5

(1
4.

15
)

24
.9

8
(1

3.
32

)
10

.2
1

(1
4.

9)
17

.7
1

(1
3.

48
)

13
.1

(1
5.

21
)

14
.9

8
(1

3.
46

)

 
 M

ed
ia

n 
(IQ

R
)

7
(0

.0
–1

9.
0)

23
(1

5.
0–

32
.0

)
<

0.
00

1
2

(0
.0

–1
6.

0)
15

(8
.0

–2
5.

0)
<

0.
00

1
8

(0
.0

–2
0.

0)
11

(5
.0

–2
1.

0)
<

0.
00

1

*χ
2  fo

r 
tr

en
d

 p
 v

al
ue

.
†W

ilc
ox

on
 r

an
k-

 su
m

 t
es

t 
p

 v
al

ue
.

E
D

, e
m

er
ge

nc
y 

d
ep

ar
tm

en
t 

vi
si

ts
; E

H
A

, e
m

er
ge

nc
y 

ho
sp

ita
l a

d
m

is
si

on
s;

 G
P,

 g
en

er
al

 p
ra

ct
iti

on
er

.



8 Leniz J, et al. BMJ Open 2022;12:e054281. doi:10.1136/bmjopen-2021-054281

Open access 

Ta
b

le
 3

 
A

ss
oc

ia
tio

n 
b

et
w

ee
n 

so
ci

od
em

og
ra

p
hi

c,
 il

ln
es

s-
 re

la
te

d
 a

nd
 s

er
vi

ce
- r

el
at

ed
 fa

ct
or

s 
w

ith
 t

hr
ee

 o
ut

co
m

e 
m

ea
su

re
s 

fo
r 

ac
ut

e 
en

d
- o

f-
 lif

e 
ca

re
 in

 t
he

 la
st

 3
 m

on
th

s 
of

 
lif

e

3 
o

r 
m

o
re

 E
H

A
 la

st
 3

 m
o

nt
hs

1 
o

r 
m

o
re

 E
H

A
 la

st
 m

o
nt

h
1 

o
r 

m
o

re
 E

D
 la

st
 2

 w
ee

ks

n=
34

72
n=

34
41

n=
34

41

U
ni

va
ri

at
e

M
ul

ti
va

ri
at

e
U

ni
va

ri
at

e
M

ul
ti

va
ri

at
e

U
ni

va
ri

at
e

M
ul

ti
va

ri
at

e

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

A
ge

0.
98

(0
.9

7 
to

 0
.9

9)
0.

98
(0

.9
7 

to
 0

.9
9)

0.
99

(0
.9

9 
to

 0
.1

0)
0.

99
(0

.9
9 

to
 1

.0
0)

0.
99

(0
.9

9 
to

 1
.0

0)
0.

99
(0

.9
9 

to
 1

.0
0)

G
en

d
er

 (r
ef

. f
em

al
e)

M
al

e
1.

15
(0

.9
7 

to
 1

.3
6)

1.
10

(0
.9

2 
to

 1
.3

1)
1.

10
(1

.0
2 

to
 1

.2
0)

1.
11

(1
.0

2 
to

 1
.2

0)
1.

09
(0

.9
8 

to
 1

.2
1)

1.
10

(0
.9

8 
to

 1
.2

3)

IM
D

 q
ui

nt
ile

 (r
ef

. 1
, 

m
os

t 
d

ep
riv

ed
)

2
0.

79
(0

.6
3 

to
 0

.9
9)

0.
82

(0
.6

5 
to

 1
.0

3)
1.

00
(0

.9
0 

to
 1

.1
2)

1.
01

(0
.9

1 
to

 1
.1

2)
0.

97
(0

.8
4 

to
 1

.1
1)

1.
01

(0
.8

9 
to

 1
.1

5)

3
0.

80
(0

.6
2 

to
 1

.0
2)

0.
88

(0
.7

0 
to

 1
.1

2)
1.

01
(0

.9
0 

to
 1

.1
3)

1.
03

(0
.9

2 
to

 1
.1

5)
0.

90
(0

.7
7 

to
 1

.0
6)

0.
93

(0
.8

0 
to

 1
.1

5)

4
0.

82
(0

.6
2 

to
 1

.0
8)

0.
96

(0
.7

5 
to

 1
.2

4)
0.

92
(0

.8
1 

to
 1

.0
5)

0.
96

(0
.8

5 
to

 1
.0

9)
0.

95
(0

.8
0 

to
 1

.1
3)

1.
00

(0
.8

4 
to

 1
.1

8)

5
0.

68
(0

.4
9 

to
 0

.9
3)

0.
95

(0
.6

8 
to

 1
.3

1)
0.

97
(0

.8
1 

to
 1

.1
6)

1.
06

(0
.9

0 
to

 1
.2

5)
0.

88
(0

.7
1 

to
 1

.1
0)

0.
98

(0
.7

9 
to

 1
.2

2)

Li
ve

d
 in

 c
ar

e 
ho

m
e 

(re
f. 

no
)

0.
43

(0
.2

4 
to

 0
.7

8)
0.

53
(0

.2
8 

to
 0

.9
8)

0.
54

(0
.4

1 
to

 0
.7

2)
0.

54
(0

.4
1 

to
 0

.7
2)

0.
71

(0
.5

1 
to

 0
.9

9)
0.

70
(0

.4
9 

to
 0

.9
9)

Ty
p

e 
of

 c
an

ce
r 

(re
f. 

b
ow

el
)

Lu
ng

1.
53

(1
.1

3 
to

 2
.0

6)
1.

60
(1

.1
6 

to
 2

.2
0)

1.
11

(0
.9

8 
to

 1
.2

5)
1.

08
(0

.9
6 

to
 2

.2
3)

1.
04

(0
.8

8 
to

 1
.2

2)
1.

01
(0

.8
5 

to
 1

.1
9)

P
ro

st
at

e
1.

57
(1

.0
9 

to
 2

.2
8)

1.
57

(1
.0

7 
to

 2
.3

0)
1.

03
(0

.8
9 

to
 1

.2
1)

0.
98

(0
.8

4 
to

 2
.1

5)
0.

91
(0

.7
4 

to
 1

.1
1)

0.
89

(0
.7

2 
to

 1
.1

0)

B
re

as
t

1.
32

(0
.8

8 
to

 1
.9

7)
1.

24
(0

.8
2 

to
 1

.8
7)

1.
15

(0
.9

8 
to

 1
.3

4)
1.

19
(1

.0
2 

to
 1

.3
9)

1.
11

(0
.9

3 
to

 1
.3

4)
1.

16
(0

.9
4 

to
 1

.4
2)

P
an

cr
ea

s
1.

34
(0

.8
8 

to
 2

.0
4)

1.
23

(0
.9

3 
to

 2
.0

8)
1.

05
(0

.8
9 

to
 1

.2
5)

1.
02

(0
.8

7 
to

 2
.2

0)
0.

85
(0

.6
7 

to
 1

.0
9)

0.
82

(0
.6

3 
to

 1
.0

6)

H
ae

m
at

ol
og

ic
al

1.
63

(1
.0

1 
to

 2
.6

1)
1.

23
(0

.7
3 

to
 2

.0
7)

1.
03

(0
.8

3 
to

 1
.2

9)
0.

91
(0

.7
2 

to
 2

.1
5)

0.
98

(0
.7

4 
to

 1
.3

1)
0.

93
(0

.6
8 

to
 1

.2
6)

O
th

er
1.

24
(0

.9
1 

to
 1

.6
9)

1.
15

(0
.8

3 
to

 1
.5

8)
1.

00
(0

.8
8 

to
 1

.1
2)

0.
96

(0
.8

6 
to

 1
.0

8)
0.

85
(0

.7
3 

to
 0

.9
9)

0.
82

(0
.7

0 
to

 0
.9

6)

N
um

b
er

 Q
oF

 
co

m
or

b
id

iti
es

 (r
ef

. 0
)

1
0.

81
(0

.6
4 

to
 1

.0
3)

0.
88

(0
.6

9 
to

 1
.1

1)
0.

90
(0

.8
1 

to
 1

.0
0)

0.
92

(0
.8

3 
to

 1
.0

2)
0.

82
(0

.7
0 

to
 0

.9
6)

0.
88

(0
.7

5 
to

 1
.0

4)

2
0.

83
(0

.6
5 

to
 1

.0
7)

0.
99

(0
.7

6 
to

 1
.3

0)
0.

99
(0

.8
9 

to
 1

.1
0)

1.
06

(0
.9

5 
to

 1
.1

8)
0.

95
(0

.8
1 

to
 1

.1
1)

1.
05

(0
.8

9 
to

 1
.2

5)

3
1.

01
(0

.7
9 

to
 1

.2
9)

1.
23

(0
.9

4 
to

 1
.6

2)
0.

92
(0

.8
2 

to
 1

.0
4)

0.
99

(0
.8

7 
to

 1
.1

2)
0.

93
(0

.7
9 

to
 1

.1
0)

1.
01

(0
.8

4 
to

 1
.2

1)

≥4
0.

80
(0

.6
2 

to
 1

.0
4)

0.
98

(0
.7

4 
to

 1
.3

0)
1.

04
(0

.9
2 

to
 1

.1
7)

1.
11

(0
.9

7 
to

 1
.2

7)
1.

01
(0

.8
6 

to
 1

.1
8)

1.
09

(0
.8

9 
to

 1
.3

2)

Q
oF

 c
om

or
b

id
iti

es
 

(re
f. 

no
)

C
O

P
D

1.
09

(0
.8

8 
to

 1
.3

4)
*

*
1.

11
(1

.0
1 

to
 1

.2
3)

1.
07

(0
.9

7 
to

 1
.1

9)
1.

05
(0

.9
1 

to
 1

.2
1)

*
*

D
ep

re
ss

io
n

1.
01

(0
.8

4 
to

 1
.2

2)
*

*
1.

04
(0

.9
4 

to
 1

.1
4)

*
*

0.
98

(0
.8

6 
to

 1
.1

1)
*

*

D
ia

b
et

es
1.

02
(0

.8
6 

to
 1

.2
2)

*
*

1.
04

(0
.9

7 
to

 1
.1

2)
*

*
1.

09
(0

.9
7 

to
 1

.2
2)

*
*

H
yp

er
te

ns
io

n
0.

92
(0

.7
9 

to
 1

.0
7)

*
*

0.
98

(0
.9

2 
to

 1
.0

5)
*

*
0.

96
(0

.8
7 

to
 1

.0
7)

*
*

D
em

en
tia

0.
62

(0
.4

4 
to

 0
.8

8)
0.

78
(0

.5
4 

to
 1

.1
4)

0.
84

(0
.7

3 
to

 0
.9

7)
0.

94
(0

.8
2 

to
 1

.0
7)

0.
86

(0
.7

0 
to

 1
.0

6)
*

*

C
H

D
0.

99
(0

.8
2 

to
 1

.2
0)

*
*

1.
08

(0
.9

9 
to

 1
.1

8)
*

*
1.

16
(1

.0
3 

to
 1

.3
0)

1.
14

(0
.9

9 
to

 1
.3

1)

C
on

tin
ue

d



9Leniz J, et al. BMJ Open 2022;12:e054281. doi:10.1136/bmjopen-2021-054281

Open access

3 
o

r 
m

o
re

 E
H

A
 la

st
 3

 m
o

nt
hs

1 
o

r 
m

o
re

 E
H

A
 la

st
 m

o
nt

h
1 

o
r 

m
o

re
 E

D
 la

st
 2

 w
ee

ks

n=
34

72
n=

34
41

n=
34

41

U
ni

va
ri

at
e

M
ul

ti
va

ri
at

e
U

ni
va

ri
at

e
M

ul
ti

va
ri

at
e

U
ni

va
ri

at
e

M
ul

ti
va

ri
at

e

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

R
R

95
%

 C
I

C
on

ta
ct

s 
w

ith
 G

P
 

p
ra

ct
ic

e 
(re

f. 
0–

3)

4–
10

1.
21

(1
.0

1 
to

 1
.4

6)
1.

18
(0

.9
8 

to
 1

.4
1)

1.
05

(0
.9

7 
to

 1
.1

3)
*

*
1.

12
(1

.0
0 

to
 1

.2
4)

1.
10

(0
.9

8 
to

 1
.2

2)

≥1
1

1.
59

(1
.2

9 
to

 1
.9

5)
1.

63
(1

.3
3 

to
 1

.9
9)

1.
08

(0
.9

8 
to

 1
.1

9)
*

*
1.

19
(1

.0
3 

to
 1

.3
8)

1.
27

(1
.1

0 
to

 1
.4

7)

C
on

ta
ct

s 
w

ith
 

co
m

m
un

ity
 n

ur
se

s 
(re

f. 
0–

3)

4–
12

1.
08

(0
.9

0 
to

 1
.2

9)
*

*
1.

04
(0

.9
6 

to
 1

.1
3)

1.
06

(0
.9

8 
to

 1
.1

5)
0.

97
(0

.8
6 

to
 1

.1
0)

0.
96

(0
.8

5 
to

 1
.0

8)

≥1
3

1.
01

(0
.8

3 
to

 1
.2

4)
*

*
0.

84
(0

.7
6 

to
 0

.9
3)

0.
88

(0
.9

0 
to

 0
.9

8)
0.

80
(0

.6
9 

to
 0

.9
3)

0.
79

(0
.6

8 
to

 0
.9

2)

C
on

ta
ct

s 
w

ith
 

co
m

m
un

ity
 p

al
lia

tiv
e 

ca
re

 t
ea

m
s 

(re
f. 

0–
3)

4–
8

0.
88

(0
.6

8 
to

 1
.1

5)
*

*
0.

91
(0

.8
0 

to
 1

.0
4)

0.
95

(0
.8

2 
to

 1
.0

8)
0.

97
(0

.8
2 

to
 1

.1
4)

1.
01

(0
.8

5 
to

 1
.2

1)

≥9
0.

93
(0

.6
2 

to
 1

.3
7)

*
*

0.
78

(0
.6

3 
to

 0
.9

6)
0.

85
(0

.6
9 

to
 1

.0
4)

0.
70

(0
.5

0 
to

 0
.9

7)
0.

78
(0

.5
6 

to
 1

.0
8)

C
on

ta
ct

s 
w

ith
 

re
ha

b
ili

ta
tio

n 
te

am
s 

(re
f. 

0)

1–
3

1.
01

(0
.7

3 
to

 1
.3

8)
*

*
0.

89
(0

.7
6 

to
 1

.0
5)

*
*

1.
01

(0
.8

2 
to

 1
.2

5)
*

*

≥4
0.

93
(0

.5
5 

to
 1

.5
8)

*
*

0.
80

(0
.6

1 
to

 1
.0

4)
*

*
0.

81
(0

.5
7 

to
 1

.1
5)

*
*

D
ay

s 
in

 h
os

p
ita

l
0.

94
(0

.9
4 

to
 0

.9
5)

1.
04

(1
.0

3 
to

 1
.0

4)
1.

02
(1

.0
1 

to
 1

.0
2)

1.
02

(1
.0

1 
to

 1
.0

2)
1.

00
(0

.9
9 

to
 1

.0
0)

1.
00

(1
.0

0 
to

 1
.0

1)

*V
ar

ia
b

le
 n

ot
 in

cl
ud

ed
 in

 t
he

 m
od

el
.

C
H

D
, c

hr
on

ic
 h

ea
rt

 d
is

ea
se

; C
O

P
D

, c
hr

on
ic

 o
b

st
ru

ct
iv

e 
p

ul
m

on
ar

y 
d

is
ea

se
; E

D
, e

m
er

ge
nc

y 
d

ep
ar

tm
en

t 
vi

si
t;

 E
H

A
, e

m
er

ge
nc

y 
ho

sp
ita

l a
d

m
is

si
on

s;
 IM

D
, I

nd
ex

 o
f M

ul
tip

le
 D

ep
riv

at
io

n;
 Q

oF
, q

ua
lit

y 
of

 o
ut

co
m

es
 fr

am
ew

or
k;

 
R

R
, r

is
k 

ra
tio

.

Ta
b

le
 3

 
C

on
tin

ue
d



10 Leniz J, et al. BMJ Open 2022;12:e054281. doi:10.1136/bmjopen-2021-054281

Open access 

important when evaluating quality, they only represent one 
component of quality at a population level and should be 
considered alongside other measures of quality such as 
patient experience and patient- reported outcome measures.

Strengths and limitations
The Discover dataset holds comprehensive information on 
healthcare services use from eight different boroughs in 
London and over 2 million people, including information on 
primary, community and hospital care. However, our cohort 
is limited to a London population, which could limit the 
generalisability of the results.

A limitation of this study is the lack of information on cause 
of death, time for diagnosis and stage of cancer. Some of the 
people included might have not died from cancer but from 
other conditions, and this could vary between different cancer 
groups. We tried to address this limitation by restricting the 
sample to people who had been identified as having pallia-
tive care needs. However, that approach could have biased 
the sample towards people with higher or more complex 
healthcare needs. We derived the date of death from primary 
care and hospital records, therefore some level of inaccuracy 
might be expected.41 Primary care practice contacts were 
derived from Read codes and therefore it is possible that 
the number of consultations with the practice was underes-
timated.17 18 We excluded administrative contacts and same 
day records with the primary care practice, as it has been 
done in other studies, for technical reasons. This approach 
might underestimate the overall contribution of primary care 
practices in this study.

We did not have information on the quality of care, conti-
nuity, coordination of care or the appropriateness of hospital 
admissions. Likewise, it was not possible to determine the 
length of stay or how close to death a person was admitted 
to the care home facility. These factors could also have an 
impact on the outcomes of this study. It is likely that some 
palliative care services were not fully identified, as commu-
nity palliative care is often provided by the third sector in 
England, and therefore not consistently included in admin-
istrative records.

CONCLUSIONS
In this population- based cohort study of people with cancer, 
multiple emergency admissions to hospital in the last 90 days, 
admissions in the last 30 days and ED visits in the last 2 weeks 
of life were frequent. Contacts with community nurses were 
associated with fewer hospital admissions in the last 30 days 
of life and fewer ED visits in the last 2 weeks of life. More 
research is needed to explore effective models of end- of- life 
care in primary care and palliative care integration to address 
the complexity of the patient population with cancer cared 
for in primary and community care.
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