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More than half of all deaths in England and Wales occur in hospital,
even though most people would prefer to die at home. End-of-life
care can improve quality of life, reduce emergency hospital
admissions and help more people to die in a place of their choosing.
We evaluated the impact of the Marie Curie Nursing Service,
comparing a large cohort of people who received the service to a
group of matched controls. The evaluation examined whether this
home-based nursing care helped more people to die at home, and
its impact on use and costs of hospital care at the end of life.
Key Points
•	We found that people who received Marie Curie Nursing Service
(MCNS) care were significantly more likely to die at home than those
who received ‘standard’ care (matched controls). More than three
quarters (76.7%) of those who received MCNS care died at home, while
only 7.7% died in hospital. In contrast, 34.9% of the control group died
at home while 41.6% died in hospital.
•	People who received MCNS care were much less likely to use all forms
of hospital care than those in the control group: 11.7% of MCNS
patients had an emergency admission at the end of life, compared
to 35.0% of controls; while 7.9% of MCNS patients had an A&E
attendance, compared to 28.7% of the control group.
•	We found significant differences between MCNS patients and controls
in the costs of both planned and unplanned hospital care. Total costs of
hospital care for those who received MCNS care were £1,140 per person
less than for the matched controls from the first contact with MCNS until
death. However, this figure should be considered alongside other costs,
including the cost of the MCNS and possible impacts on other services.
•	The impact of MCNS care in terms of more home deaths and lower
hospital use was greater for people without a recent history of cancer.
There was also a greater reduction in overall hospital costs among
MCNS patients with no history of cancer (£1,475), compared to those
with cancer (£1,044).
•	These results offer evidence that home-based nursing care can reduce
hospital use at the end of life, and help more people to die at home.
With an increasingly tight financial climate and a rising number of
deaths among the very elderly, our findings provide evidence of the
potential benefits of home-based nursing care, and support the case for
increasing investment in such services so as to improve care for people at
the end of life.
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Introduction
More than half of deaths in England and Wales occur in hospital (Office for National
Statistics, 2011), although studies have repeatedly shown that the majority of people
would prefer to die at home if possible (Gomes and others, 2010; 2012; Higginson,
2003). With the annual number of deaths predicted to increase by 17% from 2012 to
2030 (Gomes and Higginson, 2008), there will either need to be significant growth in
inpatient facilities or a sharp rise in the proportion of deaths outside hospital to cope
with this trend.
Towards the end of life, the use of hospital care (and other forms of care) rises very
significantly, particularly unplanned admissions (Bardsley and others, 2010; Maddams
and others, 2011; Pot and others, 2009; Rosenwax and others, 2011; Van den Block
and others, 2007). This hospital activity is expensive and often undesirable to patients
and their families.
Palliative care at the end of life aims to prevent and alleviate symptoms, and address
people’s wider practical and social needs (National Institute for Health and Clinical
Excellence, 2011). Palliative and end-of-life care can be provided in a range of settings,
including hospitals, hospices, outpatient or community services, and at home. Studies
have suggested that palliative and end-of-life care can allow more
people to die at home, improve quality of life, reduce pain and
other symptoms, and lower the demand for unplanned hospital care
(Alonso-Babarro and others, 2011; 2012; Barbera and others, 2010;
Around
Brumley and others, 2007; Gomes and Higginson, 2006; Gómezof the 470,000 people
Batiste and others, 2012; Lorenz and others, 2008; Serra-Prat and
who die each year in
others, 2001; Shepperd and others, 2011; Tamir and others, 2007;
Temel and others, 2010). A recent review of funding for palliative
England would benefit
care estimated that around 75% of the 470,000 people who die
from palliative care
each year in England would benefit from palliative care, while
around 90,000 people die each year without access to palliative care
(Hughes-Hallett and others, 2011).

75%

Marie Curie Cancer Care (see box on page 5) employs more than 2,700 nurses, doctors
and other health and social care professionals in its nine hospices and the Marie Curie
Nursing Service (MCNS). The MCNS is staffed by registered nurses and healthcare
assistants who provide home-based end-of-life care to around 28,000 people at the
end of life annually in the UK. Previous studies have suggested that a high proportion
of people who receive care from the service die at home and that it is cost-effective
(Higginson and Wilkinson, 2002; Taylor and Carter, 2004). However, no research has
directly compared the patterns of service use of people who received MCNS care to
others who did not.

Find out more online at: www.nuffieldtrust.org.uk/publications/marie-curie-nursing
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The Nuffield Trust was commissioned by Marie Curie Cancer Care to carry out an
evaluation of the impact of the MCNS on patient outcomes and hospital usage.1
Key questions were:
1. Are people who receive MCNS care more likely to die at home?
2. Does the MCNS reduce unplanned hospital use at the end of life?
Marie Curie Cancer Care
Marie Curie Cancer Care gives people with all terminal illnesses the choice to be looked after in their
preferred place of care at the end of life. The charity’s nursing service provides high-quality end-of-life
care to make it possible for people to spend their last days at home rather than in hospital.
The Marie Curie Nursing Service provides hands-on care and emotional support for people in their own
homes, day and night. The nursing service also provides discharge support to get people home from
hospital, integrated health and social care so that patients can be cared for at home, and urgent care to
help manage patients’ symptoms at home and prevent unnecessary hospital admissions.
The charity has nine Marie Curie Hospices providing specialist care and support for people with
terminal illnesses and their families. Each hospice offers inpatient and outpatient care, as well as day
services to promote people’s quality of life. Additionally, most Marie Curie Hospices offer a variety of
community based services.

1	This evaluation focused only on care provided by the MCNS. Therefore, subsequent references in the report to
Marie Curie care relate only to the MCNS, rather than to care provided by Marie Curie hospices.
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Methods
We studied 29,538 people who received MCNS care and died between January 2009
and November 2011, and 29,538 controls selected from the population of England
who died in the same period. Controls were individually matched to MCNS patients
on a range of demographic, clinical and hospital use variables obtained from Hospital
Episode Statistics (HES) datasets. We excluded MCNS patients and controls who
died in care homes from our analyses. We have previously shown that older people in
care homes tend to have lower levels of hospital use than others (Bardsley and others,
2012). Given that the MCNS is not generally available to people in care homes, it
would be unfair to compare use of services between MCNS patients that lived at home
and controls that were in care homes.
Our key outcome measures were the proportion of MCNS patients and controls
that died at home, their level of hospital use, and hospital costs from the index date
(Figure 1) until death. We used multivariate regression models to test for differences in
the rate of home deaths, hospital use and hospital costs.

We studied

29,538

people who received
MCNS care, and
a similar number of
matched controls

Hospital costs were calculated using the 2010/11 Payment by
Results (PbR) national tariff (Department of Health, 2010) where
applicable. Where no national tariff existed we used 2007/08
Reference Costs1 adjusted for inflation.
For each MCNS patient the date of their first MCNS visit was
taken as the study index date. For the controls it was necessary
to calculate an equivalent index date. For each control the index
date was based on the time in days between the first MCNS visit
and death of their matched case (for example, if the case had their
first MCNS visit 14 days before death then the index date for the
matched control was 14 days before their death). This process is
illustrated in Figure 1.

Figure 1. Process for calculating the index date
Time (days)

Date of death

Marie Curie patient
First Marie Curie Nursing
Service visit 9 May 2010

23 May 2010
14 days

Matched control
Index date
23 February 2010

9 March 2010

1	Reference Costs are the average unit costs to the NHS of providing specified types of care. They are submitted by
NHS providers and form the basis of the PbR national tariff.
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Results
Place of death
a) Overall
There was a significant difference in place of death between those who received MCNS
care and the matched controls: 76.7% of those who received MCNS care died at
home, with only 7.7% dying in hospital. In contrast, only 34.9% of the controls died
at home, with 41.6% dying in hospital (Figure 2).
	Figure 2. Place of death for MCNS patients and matched controls
Marie Curie

Matched controls

80%
70%
60%
50%
40%
30%
20%
10%
Home

Hospital

Hospice

Other

b) History of cancer
In order to investigate if MCNS care had an impact on particular groups of people,
we divided the MCNS patients and the controls according to whether or not they had
a recent history of cancer: 23.1% of the MCNS patients did not have a malignant
cancer diagnosis recorded on a hospital admission in the preceding three years. We
found a significant difference between the groups in the effect of MCNS care on place
of death. Compared to controls, MCNS patients with no recent history of cancer were
significantly more likely to die at home than MCNS patients with cancer (Table 1).
	Table 1. Proportion of deaths at home for MCNS patients and matched controls, by
history of cancer
Group

Marie Curie

Matched controls Difference

History of cancer

75.6%

36.7%

38.9%

No recent history of cancer

80.6%

28.6%

52.0%
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Hospital use and costs
a) Overall
Across all types of hospital activity, people who received MCNS care used significantly
less hospital care than matched controls (Tables 2 and 3): 11.7% of those who received
MCNS care had an emergency hospital admission after the index date until death,
compared to 35.0% of the controls. A similar pattern was seen for elective admissions,
and outpatient and A&E attendances.
	Table 2. Proportion of MCNS patients and controls who used hospital care after
the index date
Activity type

Marie Curie

Matched controls

Emergency admissions

11.7%

35.0%

Elective admissions

3.0%

6.7%

Outpatient attendances

8.4%

18.7%

A&E attendances

7.9%

28.7%

Table 3 shows the average number of admissions, attendances and bed-days per person
for MCNS patients and the controls between the index date and death. The Incidence
Rate Ratio (IRR) is a measure of the relative impact on hospital admissions: an IRR of
0.5 would mean that MCNS patients had half the number of admissions of controls.
Across most forms of activity, people who received MCNS care had between a third
and half of the level of hospital use seen in controls.
Table 3. Post-index date hospital activity for MCNS patients and matched controls
Mean (standard deviation)
activity per person
Marie Curie
Matched
controls

Unadjusted
difference

Incidence
Rate Ratio

Emergency admissions

0.15 (0.48)

0.44 (0.73)

-0.29

0.34

Elective admissions

0.06 (0.78)

0.14 (1.16)

-0.08

0.47

Outpatient attendances

0.25 (1.65)

0.52 (2.01)

-0.27

0.46

A&E attendances

0.10 (0.38)

0.34 (0.63)

-0.24

0.28

Emergency bed-days

1.32 (5.59)

3.60 (8.97)

-2.28

0.37

Elective bed-days

0.25 (2.38)

0.45 (3.35)

-0.20

0.58

Activity type

Figure 3 shows the number of emergency admissions per 1,000 people by day over
the last three months of life. Each row in the figure is for a different subset of MCNS
patients and controls, split by their index date relative to death. It shows that the
MCNS patients and controls were well matched in terms of emergency admissions
before the index date, but that emergency admissions stayed static or fell in those
who received MCNS care, but rose sharply among controls in all subsets after the
index date.
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	Figure 3. Number of emergency admissions per 1,000 people by day over the last three months of life
Marie Curie
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Unsurprisingly, given the differences in hospital use, we also found very significant
differences in the costs of hospital care between MCNS patients and controls. Overall,
the unadjusted costs of hospital care after the index date until death was £1,140 less
per person for those who received MCNS care than for controls (Table 4). Around
three quarters of this difference was due to lower costs of unplanned care (emergency
admissions and A&E attendances).
	Table 4. Post-index date average hospital costs for MCNS patients and matched
controls

Activity type

Unadjusted mean (standard deviation)
hospital costs per person
Marie Curie
Matched controls Unadjusted
difference

Emergency admissions

£463 (£1,758)

£1,293 (£2,531)

- £830

Elective admissions

£106 (£961)

£350 (£1,736)

- £244

Outpatient attendances

£33 (£212)

£76 (£340)

- £43

A&E attendances

£9 (£34)

£31 (£60)

- £22

All hospital activity

£610 (£2,172)

£1,750 (£3,377)

- £1,140

b) History of cancer
The impact of MCNS care on hospital activity varied significantly according to
whether or not patients had a history of cancer. Compared to controls there was
a greater reduction in use of unplanned hospital care (emergency admissions and
A&E attendances) in MCNS patients with no recent history of cancer, but a smaller
reduction among those with cancer.
These activity changes were also reflected in differences in hospital costs. Compared
to controls, there was a much larger reduction in overall crude hospital costs for
MCNS patients with no recent history of cancer than for those with cancer (-£1,475
versus -£1,044). This effect was largely due to differences in the costs of emergency
admissions.
After adjustment for other factors, such as the number of long-term conditions
and prior hospital use, these differences in costs remained statistically significant.
Figure 4 plots the average difference (with 95% confidence limits) in adjusted hospital
costs between MCNS patients and controls, by history of cancer. The dotted line
represents the adjusted overall cost difference between MCNS patients and controls for
each type of activity.
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	Figure 4. Difference in adjusted hospital costs per person between MCNS patients and controls, by
history of cancer

Difference in adjusted mean costs (£)
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Discussion
The results of this evaluation provide evidence that home-based nursing care can
significantly influence place of death and hospital activity at the end of life. People
who received MCNS care were much more likely to die at home, less likely to require
hospital care and incurred significantly lower hospital costs, compared to matched
controls. The reduction in people admitted to hospital as an emergency, and the greater
number able to die at home, suggests that the service led to better quality of care.

People who received MCNS care were much more likely
to die at home, less likely to require hospital care and
incurred significantly lower hospital costs.
This study looked at a large number of people from a well-defined service widely
available across the UK, and we used relatively sophisticated methods to generate a
matched control group. The overall findings of a higher rate of home deaths, and
lower hospital utilisation and costs among those who received home-based care are
consistent with the existing literature (Alonso-Babarro and others, 2011; 2012; Barbera
and others, 2010; Brumley and others, 2007; Costantini and others, 2003; Gomes and
Higginson, 2006; Gómez-Batiste and others, 2012; Lorenz and others, 2008; National
Audit Office, 2008; Serra-Prat and others, 2001; Shepperd and others, 2011; Tamir
and others, 2007).
The use of a large sample allowed us to look at sub-groups of patients. One of the more
surprising findings was that the differences between MCNS patients and controls were
generally larger for people with no recent history of cancer. Compared to controls,
MCNS patients with no recent history of cancer were more likely to die at home than
those with cancer. The average difference in hospital costs between cases and controls
was also significantly larger for those without a recent history of cancer. This was
unexpected as the existing end-of-life literature has largely focused on people with
cancer, and the evidence for the benefits of palliative and end-of-life care has been
found to be stronger for people with cancer (Lorenz and others, 2008). The MCNS
patients in this evaluation who did not have a recent history of cancer had a wide range
of conditions, including respiratory, cardiac and neurological illnesses. Future studies
should therefore investigate whether there are non-cancer conditions that particularly
benefit from home-based end-of-life care.
There are limitations of the current evaluation that should be considered. Although we
found significant reductions in the cost of hospital care, these figures would need to be
offset against other costs such as the cost of providing the home-care service itself. It
is possible that keeping people at home at the end of life would also increase demand
for other services, including district nursing, primary care and social care. Future work
should explore the impact of end-of-life home nursing services on the broader set of
health and care services (National End of Life Care Programme, 2012). The Palliative
Care Funding Pilot sites set up as a result of the recent palliative care funding review
may provide relevant information on the costs of these services (Hughes-Hallett and
others, 2011). As well as the direct costs of health and care services, future studies
should also take account of the indirect costs to family members and other carers of a
person remaining at home at the end of life.
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Another important point to consider is that this was not a randomised trial and so
there may have been unobserved systematic differences between cases and controls.
Although our groups were similar in their demographic and clinical characteristics,
and prior hospital use, there are likely to be characteristics that influence individuals’
suitability for home-based end-of-life care that are not recorded in routine
administrative data. For example, the groups could have differed in terms of family
or other carer support, as well as where they wanted to die. This would have affected
the results if, for example, MCNS patients were more amenable to home care or had
greater informal support than controls.
In an increasingly tight financial climate for public services, there is a drive to identify
models of service delivery that can reduce demand for expensive hospital care, while
maintaining or improving the quality and experience of patient care. End-of-life
care is one of the 12 workstreams of the government’s QIPP (Quality, Innovation,
Productivity and Prevention) programme: key objectives are to increase the number
of people dying in their usual place of residence, and to reduce the number of
emergency admissions in the last year of life. Our findings are clearly very relevant to
this programme, in that they provide evidence of the potential benefits of home-based
end-of-life schemes, such as that operated by Marie Curie, and support increasing
investment in such services so as to improve care for people at the end of life.

Our findings provide evidence of the potential benefits
of home-based end-of-life schemes, such as that
operated by Marie Curie, and support increasing
investment in such services so as to improve care for
people at the end of life.
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