
Rising National Prevalence of Life-Limiting Conditions
in Children in England

WHAT’S KNOWN ON THIS SUBJECT: For children and young
people with life-limiting conditions, palliative care services should
be available, but few national or local data are available to
estimate the burden of these conditions.

WHAT THIS STUDY ADDS: The prevalence of life-limiting
conditions in children and young people in England was double
the previously reported estimates, at 32 per 10 000 population.
This identifies a need for specialist pediatric palliative care
services.

abstract
BACKGROUND: Life-limiting conditions (LLCs) describe diseases with no
reasonable hope of cure that will ultimately be fatal. For children with
these diseases, palliative care services should be available but few data
are available to estimate the burden of these conditions.

METHODS: Children (0–19 years) with LLCs were identified within
an English Hospital Episode Statistics dataset (2000/2001–2009/2010)
by applying a customized coding framework of the International
Classification of Diseases, 10th Revision, disease codes. Prevalence
per 10 000 population (0–19 years) was calculated by age, diagnostic
group, ethnicity, deprivation, and region for each year.

RESULTS: The Hospital Episode Statistics extract contained 175 286
individuals with 1 or more LLCs of which congenital anomalies were
the most common (31%). Prevalence increased over 10 years from 25
to 32 per 10 000 population. Prevalence in the South Asian (48 per 10
000); black (42 per 10 000); and Chinese, mixed, and “other” (31 per
10 000) populations were statistically significantly higher compared
with the white population (27 per 10 000). Prevalence shows an in-
verse J-shaped relationship with 5 categories of deprivation, with the
highest prevalence in the most deprived areas and the lowest in the
second least deprived.

CONCLUSIONS: In 2010, the prevalence of LLCs in children in England
was double the previously reported estimates and had increased an-
nually in all areas over the past decade. This clearly identifies an es-
calating need for specialist pediatric palliative care services. When
planning services for these increasing needs, the excess prevalence
in ethnic minority groups, especially in deprived areas, needs to be
considered. Pediatrics 2012;129:e923–e929
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Life-limiting conditions (LLCs) in chil-
dren have been defined as conditions
forwhich there isnoreasonablehopeof
cure and from which children will die.
Life-threatening conditions are those
for which curative treatment may be
feasible but can fail, such as cancer.1

LLCs include life-threatening conditions
in this article.

Pediatric palliative care is a clearly
different specialty from adult palliative
care. The World Health Organization’s
definition of palliative care for children
includes the statement, “It begins when
illness is diagnosed, and continues
regardless of whether a child receives
treatment directed at the disease.”2

Children tend to be cared for over ex-
tended time periods, longer than 20
years in some instances,3 whereas
adult services generally focus on end-
of-life care, which can be measured in
days or weeks.4

In 2007, an independent review of
children’s palliative care services in
England5 highlighted the lack of avail-
able data on the number of children
and young people who received or
who would benefit from palliative care
services.

Previous estimates of the prevalence of
LLCs in children in England rose from
10 per 10 000 in 1997,6 to 12 per 10 000
in 2003,7 with the most recent estimate
of 16 per 10 000 in 2007 (aged 0–19
years).8 This recent estimate was based
on death certificate data, which has
limitations with respect to data quality
and, as children live longer with their
conditions, these figures are likely to
be underestimates; anecdotally, clini-
cians working in pediatric palliative
care consider that the currently avail-
able data underrepresents the burden
of disease. There is no current national
database of children with LLCs that can
provide more accurate figures.

This study used routinely collected data
to estimate the prevalence of LLCs in
children and to assess trends over time

by using an empirically derived di-
agnostic coding framework.

METHODS

The National Health Service (NHS) Hos-
pital Episodes Statistics (HES) dataset
contains clinical and demographic in-
formation about individuals’ inpatient
consultant episodes. Diagnoses are
coded by using the International Clas-
sification of Diseases, 10th Revision
(ICD-10), disease classification.9 To
identify children with an LLC, a coding
framework of ICD-10 disease codes was
developed.

Definition of Life-Limiting
Conditions

An a priori list of ICD-10 codes that
constituted the conditions of interest
was produced before accessing the
HES dataset. Two independent sources
of information were used: the Hain
Dictionary version 1.0 of ICD-10 codes
for children seen by palliative care
providers (developed by R.H., see Sup-
plemental Information) and a list of
diagnoses for children accepted for
care at Martin House Children’s Hos-
pice from 1987 to 2010. A 4-digit ICD-10
code was assigned to 92% of diagnoses
on the Martin House list; the 8% not
coded were children without clear di-
agnoses (eg, “degenerative neurologic
disease with no firm diagnosis”).

Combining both sets of codes pro-
duced a provisional list of 801 ICD-10
codes for further scrutiny (84% of
codes appeared on both lists).

All of these ICD-10 codes were indi-
vidually subjected to the following 2
questions:

1. Are most children with this diagno-
sis life-limited/life-threatened?

2. Are most subdiagnoses within the
ICD-10 code life-limiting/life-threat-
ening?

A list of ICD-10 codes that fulfilled these
criteria was compiled and completed

by adding allmalignant oncology ICD-10
codes (the data source was hospital
admissions, so this would not include
children “cured” of cancer).

The final ICD-10 coding framework con-
sisted of 777 4-digit ICD-10 codes. Malig-
nant oncology codes accounted for 445
(57%) codes, with congenital malfor-
mations and chromosomal abnormali-
ties having 87 (11%) codes (available as
Supplemental Table 3).

For statistical analysis, diagnoseswere
categorized into 11 groups based on
the main ICD-10 chapters: neurology,
hematology, oncology, metabolic, re-
spiratory, circulatory, gastrointestinal,
genitourinary, perinatal, congenital, and
“other.” No attempt was made to prior-
itize multiple diagnoses for individuals;
therefore, individuals may have more
than 1 life-limiting diagnosis.

Patient Data

An extract of inpatient HES10 was
obtained from the NHS information
center for the 10-financial year time
period 2000/2001 until 2009/2010. The
selection captured all episodes for all
patients ever coded, with 1 of the de-
fined ICD-10 codes and/or the ICD-10
code for palliative care (used to cap-
ture children with no firm diagnosis).
The extract excluded patients older
than 19 years at the start of an episode
and those whose country of residence
was outside England.

The start age recorded at the first
hospital episode in each year was used
to assign the age category for each
individual. Age was categorized into
5 groups: younger than 1 year, 1 to 5
years, 6 to 10 years, 11 to 15 years, and
16 to 19 years.

The data for each hospital episode in-
cluded a code for gender and ethnicity.
Gender was coded as male, female, or
not known. Individuals with more than
1 recorded gender were assigned the
most commonly recorded gender. Eth-
nicity within HES should be self-reported
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by the patient. Individuals with more
than 1 ethnicity were assigned themost
commonly reported ethnicity, unless
the most common ethnicity was “not
known.”11 This ensured that the same
code for an individual’s ethnicity was
assigned to all episodes (ie, if coded
white in 2001/2002 data and 2002/2003
but not known in 2003/2004, he or she
would be counted as white in all years).
The 16 census ethnic groups12 were
merged into 4 super-groups to avoid
very small numbers in some groups:
white (white: British; white: Irish; white:
other white), South Asian (Asian or Asian
British: Indian; Asian or Asian British:
Pakistani; Asian or Asian British: Ban-
gladeshi; Asian or Asian British: other
Asian), black (black or blackBritish: black
Caribbean; black or black British: black
African; black or black British: other
black), Chinese and other ethnic groups
(mixed: white and black Caribbean;
mixed: white and black African; mixed:
white and Asian; mixed: other mixed;
Chinese and other ethnic group). More
than 50% of the other ethnic group
population in the 2001 census had been
born in the Far East.13

Each individual was assigned a local
authoritydistrict (LAD)andgovernment
office region (GOR) of residence based
on their lower super-output area of res-
idence.Theseassignmentsweredoneper
year and if an individual moved a LAD
within that year, the first LAD reported
that year was used. This allowed the in-
dividual to be assigned a new LAD over
the time period but not within a year.

An index of multiple deprivation 200714

score was assigned to each individual
based on their LAD. The index of mul-
tiple deprivation 2007 is an area-based
score that combines many housing,
social, and economic indicators to in-
dicate the level of deprivation in each
area. These scores were split into 5 equal
categories based on the scores for the
whole of England (20% of the local au-
thorities in each category; category 1 is

the most deprived and category 5 is
the least deprived). Population data by
ethnicity were unavailable for smaller
geographical areas, so lower super-
output area deprivation score could not
be used in analyses investigating the
joint effects of deprivation and ethnicity.

Population Data

Populations at risk were midyear esti-
mates by age, gender, and ethnic group
for local authorities in England obtained
fromhttp://ethpop.org/. This source has
been used in preference to the sub-
national estimates produced by the Of-
fice of National Statistics, because the
cohort component population esti-
mation model15 incorporates more
detailed demographic information by
ethnic group in relation to newborns,
mortality, and, most importantly, both
subnationalmigration and international
migration. Indeed, the Office of National
Statistics has recently warned about the
quality of their estimates.16

Analyses

Prevalence and 95% confidence inter-
vals (CIs) per 10 000 population (aged
0–19 years) were calculated overall,
for each year, for each ethnic group per
year, for each geographical unit per
year, and for the age groups per year
and the diagnostic groups per year.

All data manipulation was undertaken
in Microsoft SQL server 2008; statistical
analyses were undertaken in Stata
version 11 (Stata Corp, College Station,
TX).

RESULTS

There were more than 1.7 million fin-
ished consultant episodes for 175 286
individuals who were included in the
final dataset.

Prevalence

Table 1 shows the crude number of
patients and prevalence per 10 000

population overall and by age group.
Overall prevalence has increased from
25 per 10 000 (2000/2001) to 32 per 10
000 population (0–19 years) in the
most recent year (2009/2010).

The prevalence was highest in the #1
age group and decreased through the
age bands. The increase in prevalence
over time was seen in all of the age
groups but was most marked in 16- to
19-year-olds, where there was a 44.8%
increase in prevalence over the 10
years, with a 37.9% increase in the 11-
to 15-year-olds, 31.9% in the 6- to 10-
year-olds, 17.1% in the 1- to 5-year-olds,
and 7.7% in those younger than 1 year.

The prevalence in the male population
was significantly higher than in the
female population in all years, with the
following figures for 2009/2010: male,
35.2, 95% CI 34.7–35.7; female, 29.2, 95%
CI 28.8–29.6. This difference was con-
stant across age groups and diagnostic
groups (data not shown).

Diagnoses

There were 216 119 life-limiting di-
agnoses in the 175 286 individuals.
Each year between 21.7% and 29.9% of
children had.1 life-limiting diagnosis.
All results in this subsection are by
diagnoses, not by individual.

The distribution of life-limiting diagnoses
was as follows: congenital anomalies
(30.7%), oncology (13.7%), neurologic
(12.0%),hematology (9.8%), respiratory
(8.8%), genitourinary (6.2%), perinatal
(7.7%), metabolic (3.8%), circulatory
(3.8%), gastrointestinal (2.4%), and the
“other” group (1.1%).

The trends in prevalence by year are
shown in Fig 1. The highest prevalence
was of congenital anomalies, with the
lowest prevalence in circulatory and
gastrointestinal diagnoses. All diag-
nostic categories showed consistent
increases in prevalence with the ex-
ception of oncology diagnoses and the
“other” group.
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Ethnicity

Overall, 25% of patients had their eth-
nicity coded as not known. The pro-
portion of unknowns decreased over
time from 33% in 2000/2001 to 11% in
2008/2009 and 9% in 2009/2010. Data
from the 2 most recent years were
selected for analysis and no assess-
ment of time trends was undertaken
(Table 2).

Thehighest prevalencewas in theSouth
Asian (47.6 per 10 000, 95% CI 46.8–
48.4), black (41.5 per 10 000, 95% CI
39.5–43.5), and Chinese and other (30.7
per 10 000, 95% CI 29.4–32.0) pop-
ulations. These 3 ethnic categories had
significantly higher prevalence than
the white population (27.0 per 10 000,
95% CI 26.7–27.3).

Deprivation

Theprevalence per 10 000 population in
each deprivation category over time
shows an inverse J-shaped relation-
ship with deprivation, with the highest
prevalence in the most deprived cate-
gory and the lowest in category 4
(second least deprived). All categories
are significantly different from each
other (x2 = 29.2, P , .001)

Deprivation by Ethnic Group

Figure 2A and B shows the prevalence
and the 95% CIs by deprivation cate-
gory by ethnic group for 2009/2010.
Similar results were seen for the pre-
vious year. A J-shaped association with
deprivation is seen in all 4 ethnic
groups. In the second-most affluent

areas (category 4), a significantly lower
prevalence was seen for the white pop-
ulation compared with all other catego-
ries (x2 = 27.2, P , .001) and for the
black population compared with the 3
most deprived categories (x2 = 27.2,
P, .001). In the South Asian population,
prevalence in the most deprived cate-
gory was significantly higher than the
prevalence in all the other categories,
with category 4 having the lowest
prevalence (x2 = 123.2, P , .001).

The Chinese, mixed, and “other” groups
were also analyzed separately. Although
prevalence was higher in the “other”
group, no significant differences were
observed between the deprivation cat-
egories for the Chinese or mixed or
“other” groups, where small numbers
gave wide overlapping CIs.

Figure 2B shows the same data grou-
ped by deprivation category to allow
easier comparison among the ethnic
groups. The South Asian prevalence is
significantly higher than the white
population in all deprivation categories
apart from category 4.

Geographical Variation

There is some significant geographical
variation in prevalence at GOR level with
the North East, North West, West Mid-
lands, and London having higher preva-
lence than theSouthWest, Yorkshire, and
Humber and the East Midlands (2009/
2010). The prevalence rose uniformly in
all GORs over the 10-year period.

FIGURE 1
Prevalence of LLCs in children in England by major diagnostic group, 2000–2010.

TABLE 1 Number and Prevalence (per 10 000 Population) of Children Aged 0 to 19 Years With LLCs by Year and Age Group in England, 2000–2010

Year No. of Patients Prevalence per 10 000 Population

Total 95% CI Age #1 y 95% CI Age 1–5 y 95% CI Age 6–10 y 95% CI Age 11–15 y 95% CI Age 16–19 y 95% CI

2000/2001 30 643 24.9 24.6–25.1 116.7 113.9–119.5 29.1 28.5–29.7 18.8 18.3–19.3 17.4 17.0–17.9 16.3 15.7–16.8
2001/2002 29 443 23.8 23.6–24.1 105.9 103.3–108.6 28.0 27.4–28.6 18.1 17.6–18.6 17.0 16.6–17.4 16.2 15.7–16.7
2002/2003 30 503 24.7 24.4–25.0 104.2 101.6–106.8 29.5 28.9–30.2 19.1 18.6–19.5 18.0 17.5–18.4 16.5 16.0–17.0
2003/2004 31 280 25.3 25.1–25.6 104.1 101.5–106.6 29.9 29.2–30.5 19.6 19.1–20.1 18.5 18.0–18.9 17.5 17.0–18.0
2004/2005 31 639 25.6 25.4–25.9 102.1 99.6–104.6 29.9 29.3–30.5 20.1 19.6–20.6 18.4 18.0–18.9 17.9 17.3–18.4
2005/2006 34 066 27.6 27.3–27.9 106.7 104.2–109.2 31.1 30.4–31.7 21.8 21.3–22.4 20.4 19.9–20.9 19.5 18.9–20.0
2006/2007 36 013 29.1 28.8–29.4 123.4 120.8–126.1 31.4 30.8–32.0 22.3 21.7–22.8 21.0 20.5–21.5 19.7 19.2–20.3
2007/2008 37 447 30.2 29.8–30.5 113.5 111.0–116.0 32.9 32.3–33.6 23.5 22.9–24.1 22.4 21.9–22.9 21.1 20.6–21.7
2008/2009 37 601 30.3 30.0–30.6 117.5 114.9–120.1 32.4 31.8–33.0 23.6 23.0–24.1 22.5 22.0–23.1 22.0 21.4–22.6
2009/2010 40 042 32.2 31.9–32.6 125.7 123.1–128.4 34.1 33.5–34.7 24.8 24.2–25.4 24.0 23.4–24.5 23.6 23.0–24.2
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DISCUSSION

We estimate that more than 40 000
children (0–19 years) in England in
2009/2010 were living with an LLC. The
prevalence of 32 per 10 000 population
(0–19 years) in 2009/2010 is double the
previous prevalence estimates of 16 per
10 000 (n = 23 500)8 in England. We con-
sider our estimates robust, as they are
derived from a large routine NHS dataset
by using a standard set of codes to define
LLCs. In future, the coding schema can be
applied to other international datasets
for comparative research.

Prevalence was shown to have in-
creased steadily over the past 10 years
across all areas of England. Differen-
tial increases in prevalence were seen
by age group. The most prominent in-
crease in prevalence over 10 years
(44.8%) occurred in 16- to 19-year-olds
and this suggests increasing survival
times, rather than rising incidence
might be driving the increasing burden
of these conditions. The rising numbers
of children seen within the HES dataset
is unlikely to be explained by an in-
creasing likelihood of hospital referral
for such serious conditions. Changes in
clinical practice over the study period,
particularly with respect to interven-
tions, may have led to more hospital
admissions for each individual but not
whether an individual was ever admit-
ted to hospital. The quality of HES data
may also have improved over time,
particularly with respect to more ac-
curate and complete ICD disease cod-
ing; however, the number of diagnoses
recorded for individual patient ad-
missions did not show any temporal
change, arguing against improved data

quality being responsible for the large
increase in prevalence.

The higher prevalence in the male pop-
ulation is constant across all age groups
and time, and is consistent with our
previous regional studies.17,18

Congenital anomalies were the largest
diagnostic group, although oncology
codesdominate thecodingschema,and
the rising prevalence contrasted with
some other diagnostic groups whose
prevalence was stable. This is consis-
tent with a previous analysis of death
certificate data8 in England, which
showed the most common cause of
death requiring palliative care in this
age group was congenital malforma-
tions. This is also reflected in referrals
to pediatric palliative care. A Canadian
study19 found that neurologic diagnoses
(24%) formed the largest group of
referrals to a pediatric palliative care
program, followed by congenital anom-
alies (21%), and in a recent North
American cohort study of hospital-based
pediatric palliative care programs,20 the
largest diagnostic group was congenital
conditions (40.8%), followed by neuro-
muscular disorders (39.2%).

The higher prevalence in the ethnic
minority groups (South Asian, black,
and Chinese and “other” ethnic groups)
compared with the white population is
an important finding, which also has
implications for service provision. This
reflects previous research, which
showed that more South Asian patients
were referred to a regional children’s
hospice than was expected.3,17

The J-shaped relationship with depri-
vation shown in this study is different
from the relationship with deprivation

seen inaprevious regional study looking
at referrals to pediatric palliative care
serviceswherehighernumbersof cases
from areas of higher deprivation were
seen and lower numbers in less de-
prived areas.17

In an effort to disentangle the poten-
tially joint effects of living in a deprived
area and originating from an ethnic
minority, a limited analysis was con-
ducted, although it was constrained by
the availability of ethnic-specific pop-
ulation data and the completeness of
the ethnic coding within HES. The dif-
ferences by ethnicity in the different
deprivation categories indicate that
deprivation does not wholly account for
the difference in prevalence seen in the
ethnic groups. Assigning deprivation
categories at the local authority level is
not ideal, as it may smooth out differ-
ences seen when analyzing at smaller
geographical areas, but this analysis
was limited by available ethnic-specific
population data.

The highest requirement of children
with LLCs for palliative care occurs in
the first year of life and decreases
during childhood, in contrast to adult
palliative care. In pediatrics, this dis-
tribution is not unexpected, but our
findings provide evidence of increasing
prevalence in all age groups. The no-
table increase in the 16- to 19-year age
group specifically highlights the need
foradequate transition and young adult
services. Many children’s hospices in
the United Kingdom will care for young
people until their early 20s but only
a handful can retain patients after this
age.21 Adult hospices in England gen-
erally provide end-of-life care, and

TABLE 2 Prevalence (per 10 000 Population) of Children with LLCs in England Aged 0–19 Years by Ethnic Group (2008/2009, 2009/2010)

Ethnic Group No. of Patients (col %) Prevalence 2008/2009 95% CIs No. of Patients (col %) Prevalence 2009/2010 95% CIs

White 25 875 (68.8) 24.8 24.5–24.8 28 065 (70.1) 27.0 26.7–27.3
Black 1529 (4.1) 37.5 35.6–39.4 1714 (4.3) 41.5 39.5–43.5
South Asian 3987 (10.6) 43.0 41.7–44.3 4520 (11.3) 47.6 46.8–48.4
Chinese and other 1920 (5.1) 30.2 28.9–31.6 2093 (5.2) 30.7 29.4–32.0
Missing 4290 (11.4) 3650 (9.1)

col %, percentage of total individuals in each ethnic category.

ARTICLE

PEDIATRICS Volume 129, Number 4, April 2012 e927
 by guest on May 7, 2019www.aappublications.org/newsDownloaded from 



transition to an adult hospice for
longer-term care is rarely an option
for young adults leaving children’s
hospice services.

One new finding from this studywas the
significant geographical variation in
prevalence at the level of GOR, with the
highest prevalence in the North East,

NorthWest, WestMidlands, and London,
and the lowest prevalence in the South
West, Yorkshire and Humber, and the
East Midlands. This contrasts with

FIGURE 2
A, Prevalence of LLCs in children in England: deprivation category by ethnic group 2009/2010. B, Prevalence of LLCs in children in England: ethnic group by
deprivation category 2009/2010.
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previous work showing considerable
geographical variationby theStrategic
Health Authority (SHA) in death rates
per population for conditions deemed
to have required pediatric palliative
care services, with the North East
having the lowest death rates along
with the Southern SHAs. They found
that London, Yorkshire and Humber,
and the West Midlands had the highest
rates.8

Strengths

This was an analysis of an extremely
large routinely collected national data-
set thatusedacarefully constructed ICD-
10 coding dictionary to identify cases of
children with LLC.

Limitations

The prevalence estimates are dependent
on thecorrect identificationof individuals
with LLC. Somechildrenmaynothavehad
an inpatient hospital admission during
the study period. In this case, we would
have underestimated prevalence. In an
effort to compensate for possible
underascertainment, we obtained out-
patient HES data to capture outpatient
visits; however, the data were of in-
sufficientquality foranalysis, particularly
with respect to the diagnostic coding.22

The levelsof completenessobserved for
diagnoses were not seen for ethnicity.
The large proportion of individualswith
ethnicity “not known” precluded the
assessment of time trends.

CONCLUSIONS

The prevalence of LLCs in children in
England is double previously reported
estimates and is increasing. Our find-
ings demonstrate an increasing need
for services for children and their
families, particularly those from ethnic
minority backgrounds and especially in
more deprived areas. This will increase
the burden for specialist pediatric
palliative care providers and young
adult services.
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