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Background

Needs and needs assessment have different meanings 
depending on who uses these terms and for what purpose.1 
Need for health care has been defined as ‘the population’s 
ability to benefit from healthcare’,2 and this understanding 
of need is useful in considering national or regional needs 
assessment for palliative care. Need has been further cate-
gorised by Bradshaw,3 according to the perspective and 
action adopted, as being either ‘felt’ need (individual per-
ceptions of need), ‘expressed’ need (individual perceptions 
of need that result in demand), ‘normative’ need (profes-
sionals’ perceptions of need) or ‘comparative’ need (need 

compared across different groups or providers). In order  
to consider the need for palliative care in a national  
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population, we adopt the perspective of ‘ability to benefit’ 
from palliative care, from a normative (professionally 
defined) perspective.

Services in all health sectors provide day-to-day care to 
patients with advanced disease. Designed to alleviate symp-
toms and concerns, but not expected to cure the disease, this 
kind of care, provided by primary care professionals or by 
specialists treating patients with life-threatening diseases, is 
defined as ‘general palliative care’.4–6 In contrast, specialist 
palliative care is provided by specialised services for 
patients with complex problems not adequately covered 
by other treatment options4 and is delivered by a multi-
professional team with recognised specialist training.6 Both 
general and specialist palliative care are delivered in many 
different ways across settings, from home-based palliative 
care delivered by primary and community care teams to 
diverse specialist palliative care services for those with 
highly complex needs. For this reason, it is difficult for esti-
mations of the need for palliative care to be extrapolated 
from one or more services to a regional or national level. 
Population-based estimates of the need for palliative care 
are therefore invaluable for those commissioning or plan-
ning services, but are infrequently used, with poorly devel-
oped methods.

For a population, the starting point for estimating need 
for palliative care is the number of deaths.1 Three different 
approaches have been developed in the United Kingdom,1 
Australia7 and Spain.8 These use different combinations of 
mortality statistics, combined with symptom prevalence, 
disease prevalence, or hospital service use. But the various 
methods have never been compared and contrasted.

In order to develop robust estimates of palliative care 
need, and ensure appropriate service development, it is 
important to understand the differences between these meth-
ods, including which method is best applied and when. The 
approaches vary in their complexity and sometimes rely on 
primary data that are not always available. It is important to 
understand whether the more complex approaches add value 
to the assessment, the implications of using these different 
methods and to develop more standardised and comparable 
approaches. In this study, we therefore aim to refine existing 
methods of estimating population-based need for palliative 
care and to compare the results from these methods to better 
inform their use.

Methods

Design

This study had two components: (1) refinement of existing 
population-based methods of assessing population-based 
need for palliative care, based on the views on an expert 
panel, and (2) application and comparison of both existing 
and refined approaches in an example dataset, using linked 
Office for National Statistics (ONS) mortality data and 

Hospital Episode Statistics (HES) data. Three different 
approaches to assessing population need, developed in the 
United Kingdom,1 Australia7 and Spain were reviewed.8 

Setting

We used national population data from England as an exam-
ple, to standardise the setting and data for comparison. In 
England, approximately 470,000 people die each year.9

Data

Data on the numbers and causes of death were derived 
from death registrations, collected for England by the 
ONS.9 This provides data on cause of death for every 
death in England, as well as other demographic details. 
From the death certificate, the causes of death are classi-
fied using the International Statistical Classification of 
Diseases and Related Health Problems–10th Revision 
(ICD-10).10 Causes of death are classified as (1) the 
underlying cause of death, defined as the disease or injury 
that initiated the train of events directly linked to death or 
the circumstances of the accident or violence that pro-
duced the fatal injury, and (2) contributory cause of death, 
defined as part of the causal sequence of events leading 
to death or contributing to the death but not part of the 
causal sequence.11 Underlying and contributory causes 
capture those conditions recorded by the certifying clini-
cian as leading to or influencing the death. We used data 
on all deaths in England, over the 3-year period from 
2006 to 2008 (the most recent linked data available). 
Data on hospital admissions for the same period were 
derived from the HES, a national statistical data ware-
house for England provided by all National Health 
Service (NHS) hospitals and for NHS hospital patients 
treated elsewhere; we used these two linked datasets 
(death registrations and HES) as combined in the linked 
ONS/HES mortality dataset.12 The linked data were used 
with the permission of the Health and Social Care 
Information Centre (HSCIC). The HSCIC retains copy-
right of this information, with all rights reserved.

Analysis

Existing methods for assessing population-based need for 
palliative care were reviewed by an expert panel of clini-
cians, including palliative care, primary care, and public 
health clinicians, to identify areas for potential refinement 
and to consider whether they reflected current palliative 
care practice. We tested potential refinements to under-
stand what was feasible and useful, with further review 
from the expert panel. Then, we applied the different 
methods to the number of deaths in England over the 
3-year period of 2006–2008, using the ONS death  
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registration data, to compare and contrast the different 
approaches. Using files containing the linked ONS mor-
tality data and HES,12 we investigated death registrations 
and related patterns of hospital admissions across pallia-
tive care–relevant conditions to further refine and develop 
a new approach to population-based estimation of pallia-
tive care need. Table 1 compares and contrasts the differ-
ent approaches to assessing population need for palliative 
care and also includes our subsequently developed refined 
method for comparison.

Using routine mortality statistics for a population in 
order to assess palliative care needs was an approach 
adopted by Higginson1 in one of the earliest population-
based needs assessments for palliative care. This used the 
numbers of deaths from cancer and six selected non-cancer 
disease groups multiplied by symptom prevalence in those 
groups for the key symptoms requiring palliative care, to 
derive estimates of need.

In Western Australia, Rosenwax et al.7 used literature 
review and focus groups to further develop the method of 
using routine mortality statistics to estimate the need for 
cancer and non-cancer palliative care in a population, 
using all deaths from any of 10 specific disease groups. 
Rosenwax et al.7 proposed three estimates: a minimal esti-
mate based on the number of deaths from these 10 specific 
conditions, recognised through expert consensus as likely 
to need palliative care; a mid-range estimate that included 
all deaths hospitalised with the same condition as certified 
on the death certificate sometime in the year before death 
and a maximal estimate that included all deaths apart from 
those from poisoning, injury, and maternal, neonatal or 
perinatal deaths. 

In Catalonia, Gómez-Batiste et al.8 estimated that 
75% of all deaths were from chronic progressive dis-
eases and proposed also considering prevalence of 
chronic diseases, dementia and nursing home patients to 
further refine this.

There are limitations to all three of these approaches. 
First, palliative care practice is evolving rapidly to 
include other non-cancer conditions (beyond those con-
sidered either by Higginson or subsequently by 
Rosenwax et al.), such as stroke and dementia. Gómez-
Batiste incorporates these developments in palliative 
care practice and refines using data on the prevalence of 
those living with advanced chronic disease, older people 
with pluripathology, dementia and care home residence,8 
but epidemiological data of the last type are not always 
available, and it is not clear from the description by 
Gómez-Batiste how to incorporate them into an overall 
estimate when available. Second, death certification is 
not always accurate in ascertaining actual cause of death. 
This is particularly true for some of the conditions to 
which palliative care has more recently extended.13,14 
Third, even with specific disease groups, not all  
those who die from the condition will have recognisable 

palliative care needs prior to death. Higginson partly 
addresses this by considering prevalence of symptoms, 
but there are other dimensions too; among some with 
chronic conditions, their death may be unexpected and 
unpredictable and may therefore occur before palliative 
care needs develop. It has been estimated that about 25% 
of all deaths in England are unexpected deaths from 
acute causes,7–9 and this varies across causes. Many 
patients with chronic disease may die unexpectedly, and 
it has been suggested that this could increase the propor-
tion of unexpected deaths to 40%.10

In our review of these existing methods with the expert 
group, we therefore hypothesised that (1) refined and 
updated selection of ICD-10 codes, (2) more detailed anal-
ysis of the role of underlying and contributory causes of 
death and (3) considerations of patterns of hospitalisation 
prior to death could better represent current practice, cap-
ture some of these newly emerging conditions and increase 
the range of population-based methods to estimate pallia-
tive care needs.

Results

Refinement of existing methods

Examination of the range of ICD-10 codes selected for 
the minimal estimate by Rosenwax et al.7 revealed sig-
nificant under- or over-counting for a number of impor-
tant chronic conditions for which palliative care is 
required, partly reflecting changing diagnostic and 
practice patterns over recent years. We therefore 
reviewed and refined the Rosenwax categorisation with 
our expert panel, using a more detailed breakdown of 
ICD-10 codes for inclusion and exclusion (see Table 1). 
This also drew on earlier work undertaken for the UK 
National End of Life Intelligence Network, which 
focused on the different disease areas such as neo-
plasms, neurodegenerative diseases,15 renal disease,16 
Alzheimer’s disease, dementia and senility,14 and other 
chronic conditions.17,18.

In our more detailed breakdown of ICD-10 codes, we 
made the following changes to the ICD-10 categorisations 
from the Rosenwax method: neoplasm codes were refined 
to exclude benign neoplasms. Heart failure was extended 
to include chronic heart disease, including hypertensive 
and ischaemic heart disease as well as cerebrovascular 
disease (since a separate category for stroke was not 
adopted). Renal failure was refined to include both acute 
and chronic renal failure, renal ischaemia and infarction, 
renal malignancy and hypertensive renal disease. Liver 
disease was extended to include all chronic liver diseases 
(beyond alcoholic liver disease and chronic or unspecified 
hepatic failure). The chronic obstructive pulmonary dis-
ease category of Rosenwax was extended to include other 
chronic respiratory diseases and neurodegenerative  
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Table 1. Comparison of population-based methods to estimate palliative care need.

Author Method Data required Patient groups included (ICD-10 codes 
provided where used)

Higginson1 Uses number of people with selected causes 
of death (grouped as cancer and six non-
cancer areas), multiplied by standard symptom 
prevalence (separately for cancer and non-
cancer patients, prevalence estimated from 
systematic reviews).

Disease-specific 
mortality (plus 
systematic reviews of 
symptom prevalence 
in relevant diseases)

All cancer deaths

 Non-cancer deaths from disease of 
circulatory system, respiratory system, 
chronic liver and cirrhosis, nervous system 
and sense organs (including Parkinson’s 
disease, multiple sclerosis and meningitis), 
senile and pre-senile conditions, and 
endocrine, nutritional, metabolic and 
immunity disease

 It follows an approach of UK Department 
of Health for epidemiologically based 
needs assessments. Method also considers 
effectiveness of services and existing models of 
care to triangulate need.

 

Rosenwax 
et al.7

Uses number of people with 10 selected causes 
of death.

Disease-specific 
mortality

All cancer deaths (C00-D48) – both 
malignant and benign neoplasms included

 Non-cancer deaths: (I500, I501, I509, I111, 
I130, I132, N180, N188, N189, N102, N112, 
N120, N131, N132, I132, K704, K711, K721, 
K729, J40, J410, J411, J418, J42, J430, J431, J432, 
J438, J439, J440, J441, J448, J449, G122, G20, 
G10, G300, G301, G308, G309, B20-B24)

 Linked hospital 
admissions data

 

 Provides three estimates:
A minimal estimate based on the number of 
deaths from 10 specific conditions.
A mid-range estimate that included all deaths 
hospitalised with the same condition as 
certified on the death certificate sometime in 
the year before death.
A maximal estimate that included all deaths 
apart from poisoning, injury, and maternal, 
neonatal or perinatal deaths.

 

Gómez-
Batiste et 
al.8

Uses number of people with all causes of death 
and takes 75% of these as estimate of need for 
palliative care.

Total mortality, all 
causes

All cause deaths

 Patients living with advanced chronic disease 
and limited life prognosis

 Also considers the following:
1. Prevalence of patients living with advanced 
chronic disease, with limited life prognosis (to 
be multiplied by the population size).
2. Prevalence of pluripathology and dependency 
in elderly people (≥65 years).
3. Prevalence of dementia (≥65 years).
4. Prevalence of elderly people living in 
nursing homes or homes for the elderly  
(≥65 years).

Prevalence of disease, 
dependency, multiple 
pathology, symptom 
and housing data

 

 Elderly with pluripathology and dependency

(Continued)
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disease was expanded beyond motor neurone disease, 
Parkinson’s disease and Huntington’s disease to also 
include multiple sclerosis, multi-system degenerative 
conditions and progressive supranuclear palsy. The cate-
gory of Alzheimer’s used by Rosenwax was expanded 
from early and late onset Alzheimer’s, plus other and 
unspecified Alzheimer’s disease, to include also vascular 
dementia, unspecified dementia, all types of Alzheimer’s 
disease and senility. The HIV/AIDS codes were unchanged 
(Table 2).

Application and comparison of approaches

Table 3 reports the numbers of deaths in England for the 
3-year period of 2006–2008, comparing the original 

Rosenwax ICD-10 categorisation and our refined 
approach outlined above. While the exclusion of benign 
neoplasms has (as expected) little impact, the inclusion 
of chronic heart disease and stroke markedly expands the 
number of deaths in this category. Both the liver and res-
piratory disease categories increase modestly. A major 
increase is seen in the dementia group, with the inclusion 
of the non-specific ICD-10 categories for dementia and 
senility increasing the numbers in this group between 
fourfold and fivefold.

The approach of Rosenwax (all deaths hospitalised with 
the same condition as certified on the death certificate 
sometime in the year before death) for the mid-range 
estimate may not be precise. Differences by condition  
in the proportion hospitalised, or consistent under-use of 

Author Method Data required Patient groups included (ICD-10 codes 
provided where used)

 Elderly with dementia
 Elderly living in nursing homes or homes for 

the elderly
Murtagh 
(methods 
developed 
in this 
article)

Uses number of people with selected 
underlying cause of death (updated to current 
practice) plus contributing cause of death for 
selected groups of conditions, as a way to 
estimate co-morbidities.

Disease-specific 
mortality

All cancer deaths (C00-C97) – malignant 
neoplasms only included

 Linked hospital 
admissions data

 

 Non-cancer (ICD-10: I00-I52, I60-I69, N17, 
N18, N28, C64, I12, I13, K70-K77, J06-J18, 
J20-J22, J40-J47 and J96, G10, G20, G35,  
G122, G903, G231, F01, F03, G30, R54, 
B20-B24)

 Provides four estimates:
A minimal estimate based on the number of 
deaths from specific conditions.
A lower mid-range estimate that extends 
the low estimate of Rosenwax by also 
including cases admitted to hospital in the 
year before death with the same condition 
as documented as ‘cause of death’, in 
addition to deaths for which Alzheimer’s, 
dementia, senility or chronic renal failure 
is recorded as a contributory cause (to 
further identify these specifically under-
reported diseases).
An upper mid-range estimate includes all 
deaths with any mention on the death 
certificate (underlying or contributory) of 
the disease categories used for the minimum 
estimate.
Maximal estimate as per Rosenwax et al.7

 

ICD-10: International Statistical Classification of Diseases and Related Health Problems–10th Revision.

Table 1. (Continued)
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Table 3. Number of deaths in England by specified conditions, 2006–2008, comparing numbers derived using Rosenwax’s ICD-10 
codes and our refined method.

Rosenwax method7 n Our method n Difference

Neoplasm 392,655 Cancer (breast) 30,486 9144
 Cancer (colorectal) 38,789  
 Cancer (lung) 83,332  
 Cancer (other) 205,135  
 Cancer (prostate) 25,769  
Heart failure 24,069 Heart disease (chronic) 173,012 281,117
 Cerebrovascular disease 

(stroke)
132,174  

Renal failure 4380 Renal disease (chronic renal 
failure)

5220 840

Liver failure 2085 Liver disease 20,702 18,617
Chronic obstructive 
pulmonary disease

67,425 Respiratory disease (chronic 
lung disease)

73,082 5719

 Respiratory disease 
(respiratory failure)

62  

Huntington’s disease 523 Neurodegenerative disease 21,047 3281
Motor neurone disease 4760  
Parkinson’s disease 12,483  
Alzheimer’s disease 15,842 Dementia, Alzheimer’s, 

senility
84,462 68,620

HIV/AIDS 684 HIV/AIDS 684 0
Total of deaths from these 
conditions

524,906  
(37% of all 
deaths)

Total of deaths from these 
conditions

893,956  
(63% of all deaths)

369,050

Total deaths in England 1,418,351 Total deaths in England 1,418,351 –

ICD-10: International Statistical Classification of Diseases and Related Health Problems–10th Revision.

Table 2. Comparison of ICD-10 codes selected by Rosenwax and by our refined method.

Cause of death ICD-10 codes

Rosenwax et al.7

Neoplasm C00-D48
Heart failure I500, I501, I509, I111, I130, I132
Renal failure N180, N188, N189, N102, N112, N120, N131, N132, I132
Liver failure K704, K711, K721, K729
Chronic obstructive pulmonary disease J40, J410, J411, J418, J42, J430, J431, J432, J438, J439, J440, 

J441, J448, J449
Neurodegenerative disease
 Motor neurone disease G122
 Parkinson’s disease G20
 Huntington’s disease G10
Alzheimer’s G300, G301, G308, G309
HIV/AIDS B20-B24
Our refined method
Malignant neoplasm C00-C97
Heart disease, including cerebrovascular disease I00-I52, I60-I69
Renal disease N17, N18, N28, I12, I13
Liver disease K70-K77
Respiratory disease J06-J18, J20-J22, J40-J47 & J96
Neurodegenerative disease G10, G20, G35, G122, G903, G231
Alzheimer’s, dementia and senility F01, F03, G30, R54
HIV/AIDS B20-B24

ICD-10: International Statistical Classification of Diseases and Related Health Problems–10th Revision



Murtagh et al. 55

specific conditions on death certificates, may contribute to 
this. Using the linked HES/ONS mortality files, we there-
fore examined the pattern of hospital admissions over the 
year prior to death for each of the specified palliative care–
relevant conditions. Table 4 reports the proportion of deaths 
with hospitalisation in the year before death, particularly 
low (56%) for dementia, Alzheimer’s and senility.

In addition, under-recording of renal disease on death 
certificates is specifically acknowledged;13,19 therefore, our 
lower mid-range estimate includes all those in the minimal 
or low estimate together with deaths for which Alzheimer’s, 
dementia or senility or renal disease is recorded as a con-
tributory cause. For the upper mid-range estimate, we 
included all deaths with any mention of any of the specified 
chronic conditions for the minimal estimate, either as 
underlying or contributory cause of death in the death cer-
tificate.

The maximal estimate follows the Rosenwax definition7 
and includes all ONS-registered deaths from all causes, 
except deaths occurring from the following conditions: dur-
ing pregnancy, childbirth or puerperium (ICD-10 codes 
O00-O99); originating during the perinatal period (P00-
P96); resulting from injury, poisoning and other similar 
causes (S00-T98) and those resulting from external causes 
(V01-Y98).

Table 5 shows these different approaches, as applied to 
the national data available in England. The method devel-
oped by Higginson used prevalence of different symptoms 
that overlap; therefore, it is difficult to get a precise  

number. In Table 5, we have included estimates using 
pain, breathlessness and depression, although ‘pain’ 
could perhaps be regarded as the most useful. The 
Rosenwax methods provide a wide range, while Gómez-
Batiste is relatively easy to apply. The more refined meth-
ods we have developed concur with the estimate from 
Higginson based on pain, and our intermediate estimates 
are most consistent with other approaches. Data on 
deaths of children and young adults were extracted and 
included (see Table 6, which reports numbers by age), 
using the causes likely to have required palliative care 
as described by Cochrane et al.20

Discussion

We have refined methods for deriving population estimates 
of palliative care need and successfully applied this to a 
national population. With our more detailed categorisation 
of palliative care–relevant conditions, we identify a mini-
mum of 63% of all deaths, which may need palliative care. 
This is a marked increase from the 37% of all deaths, which 
would be identified if the original Rosenwax method was 
applied,7 and is likely to be a more realistic estimate of 
population need. The methods adopted by Higginson1 and 
Gómez-Batiste et al.8 take account (in different ways) of 
the prevalence of symptoms and/or chronic conditions/care 
home residence and may be more suited to local or regional 
estimations of palliative care need if this epidemiological 
data are available.

Table 4. Cumulative per cent of deaths from conditions specified in the minimal estimate with hospitalisations, by period of 
admission to hospital before death.

Underlying cause of death Cumulative per cent admitted to hospital All deaths (%)

 
1 week before 
death

3 months 
before death

6 months 
before death

1 year before 
death  

Cancer (breast) 20 69 76 82 100
Cancer (colorectal) 17 70 79 85 100
Cancer (lung) 22 75 82 86 100
Cancer (other) 19 77 84 88 100
Cancer (prostate) 18 70 79 84 100
Heart disease (heart failure) 26 72 77 81 100
Heart disease (other heart disease) 22 52 58 64 100
Cerebrovascular disease (stroke) 26 65 71 76 100
Renal disease (acute renal failure) 49 87 88 89 100
Renal disease (chronic renal failure) 24 70 77 82 100
Liver disease 28 74 78 82 100
Respiratory disease (chronic lung disease) 31 71 76 80 100
Respiratory disease (respiratory failure) 33 59 66 70 100
Neurodegenerative disease 17 54 63 71 100
Dementia, Alzheimer’s, senility 8 40 48 56 100
HIV/AIDS 14 59 66 73 100
Total 22 64 70 75 100
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Specialist palliative care is provided in a variety of set-
tings, including in dedicated inpatient palliative care beds 
(mainly provided in hospices but including small numbers 
of dedicated specialist palliative care wards within hospi-
tals), in the patient’s own home or care home (home-based 
care) or on an advisory basis while receiving acute hospital 
care from other specialities. Where data about provision of 
these services are available, our refined method can be fur-
ther triangulated. The national survey of specialist pallia-
tive care services in England reports that in 2010, 46,800 
people were admitted to specialist palliative care inpatient 
beds, 95,600 people receive home-based palliative care per 
annum and 100,000 people receive specialist palliative care 
in the hospital setting.21 Although the extent to which these 
groups overlap is unknown, together these numbers indi-
cate that between 100,000 (assuming complete overlap) 
and 242,400 people (assuming no overlap) receive special-
ist palliative care in England annually.21 This does not 
include those with less complex needs receiving palliative 
care from primary and community care teams alone 

(general palliative care), nor those whose palliative care 
needs go unrecognized.22,23 However, it can provide some 
context for our estimation of population need. We antici-
pate that our estimates, ranging from 297,985 (minimal 
estimate) to 326,685–387,067 (mid-range) people per 
annum, should be notably higher than those reported by 
services as receiving specialist palliative care (i.e. 100,000–
242,000), and this is in fact the case. Similar service-based 
data for specialist palliative care may be available in other 
countries or regions to triangulate in a comparable way.

We recognise that cause of death, while indicative of 
potential palliative care need, is not a precise indicator. 
There are a number of reasons for this. First, palliative care 
needs do not map well to diagnosis. There is widespread 
recognition that palliative care needs (physical symptoms, 
psychological distress, family and social support, informa-
tional and practical needs) are determined by much more 
complex and interacting factors than diagnosis alone.23,24 
However, palliative care was developed and is still largely 
delivered to those with advanced cancer;21 it is extending 

Table 6. Comparison of low, mid-range and upper estimates, by age as applied to deaths in England, 2006–2008.

Age (years) Minimal estimate Mid-range estimate 
(lower limit)

Mid-range estimate 
(upper limit)

Maximal estimate Total deaths

0–1 148 159 639 9463 10,158
2–13 660 672 905 2075 2546

14–18 412 414 549 1380 2562
19–24 727 745 1037 2513 5339
25–64 144,288 146,611 172,468 203,737 224,634
65+ 747,721 831,455 985,603 1,151,133 1,173,112
Total (n) 893,956 980,056 1,161,201 1,370,301 1,418,351

Table 5. Numbers needing palliative care in England, for the period 2006–2008 and annually, estimated and compared using four 
different methods.

n (2006–2008) n (annually) Percentage of all 
deaths

Confidence intervals 
(95%)

 Lower limit Upper limit

Higginson1 Pain 854,936 284,979 60.28 60.20 60.36
 Breathlessness 554,787 184,929 39.11 39.03 39.20
 Depression 432,481 144,160 30.49 30.42 30.57

Rosenwax et al.7 Minimal estimate 524,906 174,969 37.01 36.94 37.07
 Maximal estimate 1,370,301 456,767 96.61 96.58 96.64

Gómez-Batiste et al.8 Estimate 1,063,763 354,588 75%a  

Murtagh (methods 
developed in this article)
 

Minimal estimate 893,956 297,985 63.03 62.95 63.11
Intermediate estimate – 
lower limit

980,056 326,685 69.10 69.02 69.17

 Intermediate estimate – 
upper limit

1,161,201 387,067 81.87 81.81 81.93

 Maximal estimate 1,370,301 456,767 96.61 96.58 96.64

Total deaths 1,418,351 472,784 100  

aThe actual numbers are derived from the per cent; therefore, 95% confidence intervals are not presented.
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rapidly to those with non-cancer conditions,25–27 but diag-
nosis remains a major consideration in referral for pallia-
tive care. Second, cause of death may not always be an 
accurate reflection of diagnosis. A variety of reasons affect 
what is recorded on a death certificate, but certain condi-
tions, such as dementia,28 Parkinson’s disease29 and renal 
disease,13,19 are particularly under-recorded. We have 
attempted to allow for this by including both the contribu-
tory cause of death and the underlying cause of death in 
our mid-range estimates. In the mid-range lower limit, we 
add the ‘contributory’ causes for those conditions with par-
ticularly poor accuracy at the reporting underlying cause. 
In our mid-range upper limit, we adopt this approach for 
all palliative care–relevant conditions. Third, estimating 
palliative care need through the number of deaths does not 
reflect the trajectory of those needs prior to death; this may 
be particularly relevant for children and young people, 
where the overall numbers of deaths are small (see Table 
3) but the trajectory of palliative care needs for some con-
ditions may extend over several years.20 There is also a 
distinct difference between palliative care needs in the last 
few weeks of life (which may largely include generalist 
palliative care, with some specialist palliative care for the 
more complex) and palliative care services needed earlier 
in the illness trajectory, such as management of challeng-
ing symptoms or complex psychological needs (which 
may be more commonly provided by specialist palliative 
care services). The former is more closely related to a pop-
ulation-based mortality statistics approach, while the latter 
may depend to a greater extent on overall illness trajectory 
(and pattern of need over time) as well as the absolute 
numbers.

Assessing hospital admissions through the linked ONS/
HES dataset allowed us to further consider the mid-range 
method of Rosenwax et al.7 There are advantages and dis-
advantages to both mid-range methods. The Rosenwax 
approach moves away from the palliative care–relevant 
conditions identified for the minimal estimate and con-
centrates on hospital admission for the same condition 
that causes death in the year prior to death. This extends 
the estimate to include any sustained condition, regardless 
of whether this occurs over a week, month or year prior to 
death, but has the disadvantage that many countries are 
now trying to reduce hospital admissions and promote 
home care – where this has been achieved, adopting this 
approach may underestimate need and effectively ‘penal-
ise’ regions with high home death rates. This may have the 
advantage of incorporating conditions that may need pal-
liative care, but where this has not been widely recognised 
for that diagnostic group. Our approach retains the focus 
on those conditions identified by expert consensus as 
most relevant for palliative care but considers (in so far as 
is possible at population level) the limitations caused by 
under-reporting on death certificates. Including both 
upper and lower limits of this approach enables those  
providing, commissioning or planning for palliative care 

services to select the most pertinent approach, according 
to purpose.

Knowing the numbers in a population needing palliative 
care is invaluable for service planning and development. 
Palliative care is known to improve patient and family out-
comes.27,30–32 Clear information for the public, commis-
sioners, policy-makers and providers on how many people 
might be expected to need palliative care, nationally or 
regionally, can inform whether sufficient palliative care 
services are being commissioned and provided. All three of 
our refined estimates (minimal, mid-range and maximal) 
presented in this article can be derived for local and regional 
populations, using readily available data, thus allowing 
commissioners to estimate how many people need pallia-
tive care in their Clinical Commissioning group area and 
commission accordingly.

We recommend that this approach could be further 
refined in future work, to adapt the approach to each set-
ting, and draw on other local data sources, such as those 
recommended in recent commissioning guidance for 
England.6 These methods can be readily applied in other 
countries where death registration data, coded using ICD-
10, are available. Some countries may have local (but not 
national) service-based data on specialist palliative care 
provision; but local or regional analysis of death registra-
tions in the way we have described can still provide useful 
estimates of palliative care need, and these can be triangu-
lated against current provision. Population-based estimates 
of palliative care need also enable new initiatives and fund-
ing models to be developed; this work, for instance, has 
been used to inform the 2011 Palliative Care Funding 
Review for England.33
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