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EXECUTIVE SUMMARY

Children and Young people with life-limiting and life-threatening conditions may benefit from input from Paediatric
Palliative Care services.

Effective healthcare planning, service development and delivery relies upon an accurate understanding of the
population who would benefit from that care. Although recent studies in England and Scotland have shown an
increasing prevalence of children and young people with life-limiting conditions, data in Wales has not been updated

since 2009.

The aim of this report was to summarise the key findings on the population of children and young people in Wales
with a life-limiting or life-threatening condition. This included identifying the numbers of children, prevalence by age,
deprivation and health board and complexity of needs of this population of children and young people.

An analysis of routinely collected linked primary and secondary healthcare data was undertaken to provide this

information.

The results of this report are summarised in the following Key Findings:

KEY FINDING 1 The population of children and young people with life-limiting conditions increased by almost a
quarter in the decade from 2009-2019

KEY FINDING 2 There are geographical disparities in prevalence of life-limiting conditions between health boards
and more children and young people living in areas of higher deprivation than expected

KEY FINDING 3 Congenital conditions have the highest prevalence, but there are marked increases in prevalence in
most diagnostic groups

KEY FINDING 4 Children and young people with life-limiting conditions are disproportionately high users
of healthcare

KEY FINDING 5 There is a range of medical complexity across conditions and increasing complexity with
increasing age

KEY FINDING 6 Approximately a third of children and young people with life-limiting conditions in Wales experience
clinical instability each year

KEY FINDING 7 Medical complexity and stage of condition are related, but complexity provides additional
information on needs

KEY FINDING 8 More than half of children who die in Wales have an underlying life-limiting condition
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BACKGROUND AND CONTEXT

Effective healthcare planning, service development

and delivery relies upon accurate understanding of the
population who would benefit from that care. Children and
young people with life-limiting or life-threatening conditions
(hereafter life-limiting conditions, see box 1) may benefit
from input from paediatric palliative care services.(1) Data
on this population of children and young people has not
been updated since 2009 in Wales.(2) More recent studies
from England (3) and Scotland (4) have shown increasing
numbers and prevalence of life-limiting conditions in
children and young people. These studies have also
shown higher prevalence of these conditions in areas of
higher deprivation and in ethnic minority populations.

One challenge of the data sources used to date has
been the lack of information available on the severity or
complexity of the child’s life-limiting condition. Wales is

in the unique position of having full population linked to
primary and secondary care healthcare data (5) which
enabled the analyses to go beyond the diagnoses into an
assessment of complexity.

BOX 1-DEFINITIONS

Life Limiting conditions : are those for which there is
no reasonable hope of cure and from which children
or young people will die.(6)

Life-threatening conditions: are those for which
curative treatment may be feasible but can fail, such
as cancer.(6)

'https://saildatabank.com

THIS STUDY

The present study was commissioned by the NHS Wales
National Programme Board for Palliative and End of Life
Care to provide evidence for future planning of healthcare
and support services in Wales for children and young
people with life-limiting conditions.

Aim: To update the prevalence of children with a life-
limiting condition in Wales and assess the complexity of
this population to aid service planning and delivery.

Objectives:

1. To assess trends in the numbers of and prevalence of
children with a life-limiting condition in Wales from
2009-2019

2. To assess what proportion of these children are stable/
unstable/deteriorating or dying?

3. To assess the complexity of children with a life-limiting
condition and the trends over time in this complexity

4. To describe the trends in the healthcare usage of
children with a life-limiting condition

The study utilised routinely collected linked healthcare
records in Wales, held securely within the SAIL (Secure
Anonymised Information Linkage) Databank' at the
University of Swansea. SAIL provides high quality)
routinely collected healthcare data and many of the data
items are recorded for payment purposes, so providers
are incentivised to ensure accuracy. The datasets are
probabilistically linked using an algorithm shown to
have very high matching accuracy.(7-9) This dataset was
enhanced by the addition of paedaitric intensive care unit
data from across the UK.



In the trajectory of every new clinical service, there comes
a point when it is no longer enough for those responsible
for developing and funding it to be motivated by moral
conviction, and we need to turn instead to data.

[t would be hard to say exactly when that moment arrives.
Almost by definition, a novel specialty is novel precisely
because no-one has previously thought to look for the
evidence that it is necessary. Any new way for healthcare to
serve patients starts, not because there is data to suggest
it is needed, but because someone has observed that we
are not treating patients as well as we should, and on that
basis has decided that things should be done differently.
The need for a novel service is a moral assertion, based on
compassion and common humanity. Evidence, if you like, of
a sort; but evidence based on reasoning, not on data.

Several things are needed for a service to get beyond that
embryonic stage. First of all, a funder must be found who

is willing to support initial development on the basis of
conviction alone, until the service finds itself in a position

to measure its own increasing activity as its reach extends.
Since the Sugar Report in 2009, paediatric palliative care

in Wales has enjoyed exactly that kind of support from the
Welsh Government and we now use a bespoke suite of
metrics and outcome measures to collect data prospectively.

But such ‘in house’ data can only tell us about the children
our service is already reaching. As the numbers augment
year on year, it becomes impossible to avoid the inference
that there are other children whom we are not reaching,
and might not even be aware of. It is an inevitable blind
spot because, of course, we cannot know how much we
don’t know. And that's where paediatric palliative care in
Wales has really fallen on its feet. Thanks again to support
from the Welsh Government we have been able to engage
the services of Professor Lorna Fraser and her team from
the University of York. In the report that follows, Professor
Fraser’s research has been able to tell us about other
children with life-limiting conditions. The ones even Wales'
well-developed palliative care service doesn’t see. Children
whose families do not need specialist palliative medicine,
but do need the wider palliative and short break care

that children’s hospices can offer. Children who do need
specialist palliative care, but cannot access it because of
the nature of their diagnosis or where they live. Complex
children on dozens of different medications, whose
exhausted parents manage medical devices in the home
for years or decades. Thanks to this report, we no longer
have to guess how many children in Wales might need to
access palliative care. We now know that the number is well
over four thousand (that’s rather more children than have
diabetes), and that the number is rising steadily year on
year. We know that children with life-limiting conditions live
in every area in Wales; not just those within reach of acute
paediatric departments, or with good community children’s
nursing support. We know that they are among the most
medically complex children in Wales. And we know that, as

so often, the burden is falling most heavily on those least
able to bear it financially.

That data powerfully informs how we deliver children’s
palliative care services, not only in hospital and at home but
also in the Children’s Hospices in Wales who can provide
the spaces, places and resources that allow children and
young people to thrive. The data allows children’s hospices
both to refine and to target their services, focusing on areas
of Wales where there is most need for their services, and
enables them to engage politically by providing a base

for discussions with decision- and lawmakers in order to
facilitate the best possible service for children and young
people with life limiting and life limiting conditions in Wales.

Does all this data mean that paediatric palliative care in
Wales has come of age? That we are ready to set aside
moral assertions about what is needed and henceforth
develop palliative care services for children wholly in
response to data? Well, no, not quite yet. For the time being,
the argument for development of paediatric palliative care
services is still, at least partly, a moral one. We should still

be appalled by a degree of inequity in Wales that means

a child dying at home from a metabolic disease can only
access specialist palliative care nursing between 9 and 5
during the week, while an adult, or a child dying from cancer,
can have 24 hour access. We should be outraged that in
Betsi Cadwaladr and Aneurin Bevan there are palliative care
nurses for adults, but none for children, and that in Powys
there is no children’s palliative care provision whatsoever.
These are matters of right and wrong; of fair and unfair; of
justice and injustice. We do not need data to know they must
be urgently redressed.

But a last push to get us to the evidence-base starting line
need not take long. Once it is done, the data in this report
mean that paediatric palliative care in Wales will at last be
able to follow in the footsteps of its sister specialty in adults,
and finally move forward in a direction that is shaped, not
only by compassion and the demands of justice, but also
and increasingly by objective evidence. We may not have
reached the starting-blocks quite yet but, thanks to the data
in this report, when we do so we will already be running.

Our thanks go to Lorna Fraser and Stuart Jarvis from the
University of York for undertaking the huge amount of work
needed to complete this project. Thanks must also go to the
National Palliative and End of Life Care Programme Board
for funding the project, and the steering group for navigating
the work through inception to publication.

Consultant and Clinical Lead All-Wales Managed Clinical Network in Paediatric
Palliative Medicine

CEO Hope House and Ty Gobaith Children’s Hospices

CEO Ty Hafan Children’s Hospice



Data were available up to 2020, but are presented herein
to 2019 due to the effects of the COVID-19 pandemic on
healthcare use and delivery from early 2020.

With these rich data, we were able to estimate how the
size of the population has changed over the decade

to 2019 and to look at healthcare use, deaths, medical
complexity and stage of condition, to better understand the
population, its healthcare use and impact on services in
Wales. The population of interest was children aged under
18 years, but the report also includes information on young
people under 26 years with conditions diagnosed during
childhood (before 18 years) as this population is important

in terms of transition to adult services. Hereinafter, this
report refers to children (under 18 years - i.e. from birth to 17
years 364 days) and children and young people (under 26
years - i.e. from birth to 25 years 263 days).

The full methods are detailed in the appendix. This study
has approval from the Research Ethics Committee and
the Confidentiality Advisory Group of the Health Research
Authority (refs: 21/LO/0567, 21/CAG/0114).

These results are presented under eight key findings which
may be used by the funder, services and policy makers to
plan and target services.
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KEY FINDING 1: THE POPULATION OF CHILDREN WITH
LIFE-LIMITING CONDITIONS INCREASED BY ALMOST A QUARTER
IN THE DECADE FROM 2009-2019

Overview of Methods

Datasets

The key datasets for estimating the number of children and
young people with a life-limiting conditions in Wales were
inpatient records and General Practice records (Figure

1). Inpatient records (from the Patient Episode Dataset for
Wales) included information on admission and discharge
dates, diagnoses, treatments and area of residence for
children and young people admitted to hospitals in Wales.
General Practice records (from the Welsh Longitudinal

Wales inpatient

hospital records
Evidence of

life-limiting
condition

Wales General
Practice records

General Practice Dataset) included details of dates of
appointments, diagnoses and prescriptions. These were
used to identify the presence of life-limiting conditions as
set out below and to identify those still present in Wales
and requiring inpatient care.

Of note, we requested access to hospital admission data
from England recognising that some children who lived
on the border with England or in the North of Wales may
receive care in the NHS in England. Unfortunately, NHS
Digital (now NHS England) were unable to provide

these data.

Wales inpatient
hospital records

Evidence of
inpatient
admission

while present
in Wales

Estimates of number of children and
young people with life-limiting
conditions in Wales

Figure 1: Overview of datasets used to ascertain presence of a life-limiting condition and continued presence in Wales with a need for inpatient care.

Cohort Identification

Children and young people were included in this cohort
if they had a record of any of the Life-limiting or
life-threatening conditions recorded in their Primary Care
record or Hospital admission data whilst aged under

18 years'.

Children and young people were included in the
prevalence estimates in each year if they had a life-limiting

condition diagnosis? in that year or any previous year and
had a hospital inpatient admission (of any length, including
day cases) in that year.

Numbers of children (under 18 years) and children and
young people (under 26 years) with a life-limiting condition
and the prevalence of life-limiting conditions within the
population of these ages in Wales were calculated.

2See appendix for a full list of diagnoses. Diagnoses for perinatal conditions were only included for children aged under 1year (see appendix for further details).
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Prevalence is a measure of the number of individuals with a given condition in a population at a given time. Here it is
expressed as the number of individuals in each 10000 children and young people in Wales each year that have a

life-limiting condition:

number of individuals with a LLC

x10000

prevalence =

population at risk

Results

The number of children (under 18 years) with a life-limiting
condition increased by 22.8% from 2977 in 2009 to 3655
in 2019 (Figure 2, Table 1). For children and young people
(under 26 years) diagnosed in childhood, there was a
29.8% increase from 3304 in 2009 to 4289 in 2019.

Prevalence of life-limiting conditions increased from 47 (in

2009) to 58 per 10000 (in 2019) in children (under 18 years)
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and from 34 to 45 per 10000 in children and young people
(under 26 years). Prevalence was highest in children under
1year, but the largest proportional increases were seen in
older age groups, particularly those aged 12-17 years and
18-25 years, likely indicative of increasing survival times
(Figure 2, There were more males than females with life-
limiting conditions in all years (Table 1).
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Figure 2: Prevalence of life-limiting conditions recorded in childhood among children and young people in Wales. Left: overall prevalence for children
(under 18 years) and children and young people (under 26 years). Figures adjacent to points are numbers of young people. Right: prevalence by age

group with numbers for 2019.
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Table 1: Numbers of children and young people with life-limiting conditions, by year. Unless otherwise stated, figures are for children and young people
aged under 26 years.

Year

2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019
Age group (years)
0-17 2977 2909 2924 3037 3181 3125 3191 3330 3436 3561 3655
0-25 3304 3318 3384 3528 3684 3684 3736 3941 4036 4164 4289
Under 1 556 530 555 543 559 532 525 570 581 556 597
1-4 836 833 773 839 800 782 837 838 825 870 820
5-1 873 868 897 913 1050 1071 1052 1108 173 1219 1244
12-17 712 678 699 742 772 740 777 814 857 916 994
16-17 225 222 235 245 259 255 273 269 259 268 300
18-25 327 409 460 491 503 559 545 611 600 603 634
Gender
Males 1827 1836 1866 1949 2041 2021 2029 2181 2197 2280 231
Females 1477 1482 1518 1579 1643 1663 1707 1760 1838 1884 1978

Deprivation category

1 (most

\ 818 797 818 801 872 876 869 973 990 994 1084
deprived)
2 729 743 752 802 845 812 771 866 869 905 904
3 596 573 599 627 660 639 656 692 716 755 760
4 579 631 638 652 620 652 692 700 729 720 757
5 (least 582 574 577 646 687 705 748 710 732 790 784
deprived)
Local Health Board
Betsi 659 676 721 722 717 750 739 776 805 845 885
Cadwaladr UHB
SLVEV;@' Dda 322 322 331 374 396 407 404 422 430 443 439
Powys THB 88 101 115 115 14 14 122 150 138 127 140
mg’sea Bay 390 388 388 388 408 413 428 445 455 476 477
Cwm Taf
Morgannwg 529 512 572 609 632 610 601 630 687 71 721
UHB
GEGB””” Bevan 761 754 709 715 767 781 779 852 837 859 916
Cardiff and Vale | oo 565 548 605 650 609 663 666 684 703 7

UHB
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KEY FINDING 2: THERE ARE GEOGRAPHICAL DISPARITIES IN
PREVALENCE OF LIFE-LIMITING CONDITIONS BETWEEN HEALTH
BOARDS AND MORE CHILDREN AND YOUNG PEOPLELIVINGIN
AREAS OF HIGHER DEPRIVATION THAN EXPECTED

Overview of Methods Data were of insufficient quality and completeness to
assign ethnic group to individuals. Therefore, a population-
level assessment was made between the prevalence of
life-limiting conditions and the proportion of non-White
ethnic groups in each Local Health Board.

Children and young people with life-limiting conditions
were assigned demographic data in each year based on
their first record in the available datasets.

Each individual was assigned to a Local Health Board and a
deprivation category based on postcode of residence. The

deprivation categories used were population-weighted i.e. At the Local Health Board Level, there was higher
20% of all 0-25 year olds in Wales lived in each ofthe five  revalence of life-limiting conditions in Cwm Taf

groups so if life-limiting conditions were equally distributed  \organnwg and Aneurin Bevan Local Health Boards
in the population 20% of those children should also live in compared to others (Figure 3).
each of the five deprivation groups.

Results

60 —
Cwm Taf Morgannwg
Aneurin Bevan
= .
2 o Betsi Cadwaladr
% - POWJ/S
5 Cardi d Vale
s 40 — 5 E weTfSQ%
a ansea Bay
©
C
(]
(2]
3
<}
e
£
c
[}
Qo
—_
©
Q
®
e
& 20
©
>
o
j
o
0 —

[ I I I I I I I I I 1

(2] o -~ N ™ <t e} © N~ [ce} »

o — — — — — — — — — —

o o o o o o o o o o o

39 I3 39 N 34 N 39 N 34 N I3

Year

Figure 3: Local Health board variations in prevalence of life-limiting conditions over time.
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There were disparities in the distribution of children and and young people with life-limiting conditions were more
young people with life-limiting conditions between the likely to be in the more deprived than the least deprived
deprivation categories (Figure 4). In contrast to the general  groups (e.g. in 2019, 25% were in the most deprived group
population, 20% of whom were in each category, children and 18% in the least deprived group).
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Figure 4: Distribution of children and young people with life-limiting conditions across five deprivation categories. Categories are population-weighted,
so ifthere was an even distribution there would be 20% in each group. The most deprived areas are over- represented. figures on bars indicated the %
in each group in each year.
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Assessing the prevalence of life-limiting conditions and and prevalence (Figure 5). There is no clear relationship

the proportion of the population that is non-White and between the prevalence of life-limiting conditions and the
the proportion of Lower Super Output Areas in the most proportion of Non-White ethnic population but this should
deprived category in each Local Health Board, there be interpreted with caution without individual-level data
appears to be some association between deprivation (Figure 5).
Prevalence of Proportion of population Proportion of LSOAs
life-limiting conditons that is non-White in most deprived category

Prevalence per ten thousand % population non-White % LSOAs in most deprived category
(A T I
39 53 3 24 6 27

Figure 5: Distributions of prevalence of life-limiting conditions, proportion that is non-White and proportion of LSOAs in the most deprived category
across Local Health Boards. There is some correlation between prevalence and Local Health Boards having a greater proportion of the most deprived
areas, but no apparent relationship with ethnic group. Local Health Boards: 1. Betsi Cadwaladr UHB; 2. Hywel Dda UHB; 3. Powys THB; 4. Swansea Bay
UHB; 5. Cwm Taf Morgannwg UHB; 6. Aneurin Bevan UHB; 7. Cardiff and Vale UHB.
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KEY FINDING 3: CONGENITAL CONDITIONS HAVE THE HIGHEST
PREVALENCE, BUT THERE ARE MARKED INCREASES IN
PREVALENCE IN MOST DIAGNOSTIC GROUPS

Overview of Methods Results

Each recorded life-limiting condition was assigned to Congenital conditions had the highest prevalence for

one of 11 categories of condition - neurology, oncology, children and young people aged under 26 years, three
metabolic, respiratory, gastrointestinal, haematology, times higher than the next nearest categories, neurology
genitourinary, circulatory, perinatal and other. A child or and oncology (2019 prevalence per 10,000: congenital -
young person with multiple diagnoses could have a life- 24: neurology - 8; oncology - 7) (Figure 6). Most categories
limiting condition in more than one category. Perinatal of condition saw substantial growth, the only exceptions
diagnoses were only considered for children under 1year being respiratory and circulatory conditions with little or
(see appendix for further details). no growth over the decade. Metabolic, gastrointestinal

and haematology conditions saw the greatest proportional
growth over time. Similar distributions were seen for
children aged under 18 years.
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Figure 6: Prevalence, for children and young people aged under 26 years, across the 11 categories of life-limiting condition (left) and detail of
prevalence for conditions excluding the three most prevalent (right - excluding congenital, neurology and oncology).
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KEY FINDING 4: CHILDREN WITH LIFE-LIMITING CONDITIONS ARE
DISPROPORTIONATELY HIGH USERS OF HEALTHCARE

Overview of Methods

Data on the use of the following healthcare services were
available:

Inpatient admissions (Wales)

Paediatric Intensive Care Unit admissions (UK)
A & E visits (Wales)

Prescriptions from Primary Care (Wales)

The proportion of healthcare use by children and young
people with life-limiting conditions was calculated by first
calculating the healthcare use for all children and young
people aged 0-17 and 18-25 years from the available data.
The same healthcare use for those children and young
people with life-limiting conditions was then calculated.
Comparing the two enabled quantification of the proportion
of health care use for children and young people with life-
limiting conditions.

Assessment of prescription use was limited to prescriptions
issued in Primary Care, so will underestimate overall
prescription use due to missing prescriptions from hospitals
and other care settings.(10) It is also important to note that
some children with life-limiting conditions have direct ward
access so may bypass A&E and we did not have access to
data from the NHS in England.

Results

Although a relatively small population in Wales, children
and young people with life-limiting conditions have high
healthcare use and account for a substantial proportion of
hospital and emergency healthcare in Wales.

Children aged under 18 years with life-limiting conditions
accounted for 18% of hospital inpatient bed days for
children in Wales from 2009-2019 (Figure 7). Within this,
they were majority users of paediatric intensive care
units (PICUs), accounting for 70% of PICU admissions and
73% of PICU bed days from 2009-2019. They also had
disproportionately high numbers of inpatient admissions,
emergency inpatient admissions, Accident & Emergency
Department visits and General Practice prescriptions.

Figure 8 summarises the disproportionate healthcare

use of children with life-limiting conditions (aged under
18 years) in Wales. In 2019, the 1in 172 children in the
population with a life-limiting condition accounted for a
majority (7 in 10) of paediatric intensive care unit bed days
and 2 in 10 of hospital inpatient bed days. Even the lower
proportions of General Practice prescriptions (1in 14) and
Accident & Emergency Department visits (1in 47) were
far in excess of the proportion of children with life-limiting
conditions in the population.
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Figure 7: Healthcare use for children and young people with life-limiting conditions diagnosed in childhood as a proportion of healthcare use for
all children and young people (left: all healthcare measures; right: detail for healthcare measures excluding paediatric intensive care unit (PICU)
admissions and bed days
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Figure 8: Summary of healthcare use for 2019, putting population size and healthcare use of children (under 18 years) with life-limiting conditions into
context compared to all children.
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KEY FINDING 5: THERE IS A RANGE OF MEDICAL COMPLEXITY
ACROSS CONDITIONS AND INCREASING COMPLEXITY WITH

INCREASING AGE

Overview of Methods

Medical complexity is a multi-dimensional concept that
describes how children and young people with life-limiting
conditions may need extra time, expertise and resources
from healthcare.(11) We used a previous conceptualisation
of medical complexity(11) and attempted to quantify this
complexity where possible using available healthcare data
(Figure 12). We were able to explore aspects of medical
complexity relating to diagnoses, severity, use of multiple
service providers, high resource use and some aspects
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ventilation

of technology dependence. Data were not available to
measure the severity of limitations, impact on family or
family identified needs.

Each individual scored either zero or one for each of the
five components of medical complexity explored (Figure
12). A composite complexity score was then created

by adding the component scores, for an overall score
from zero to five, with five indicating the highest medical
complexity, across each of the five domains. The appendix
contains more detail and rationale for the thresholds used.

Score 1 for 'diagnoses' if, recorded
over all time, 1 or more of:

- 2+ life-limiting condition
categories

- 3+ chronic conditions

Score 1 for 'severity, fragility' if, in
year:

- polypharmacy (5+ unique
prescriptions) in GP data

Score 1 for 'multiple service providers'
if, in year:

- 3+ distinct consultant main specialties
recorded in inpatient and outpatient
records

Score 1 for 'high resource use' if, in year,
any 2 or more of:

- hospital inpatient stay of 10+ days

- 3+ A&E visits

- any ventilation in an intensive care unit
- 24+ emergency inpatient admissions

Score 1 for 'technology dependence' if,
in year, any 1 or more of:

- tracheostomy present

- gastrostomoy present

- jejunostomy present

- home oxygen use

- home ventilation

Figure 9: Conceptualisation and scoring system for medical complexity. Complexity is split across four main domains and eight subdomains, five of
which can be assessed from items recorded in routine records as indicated. Across each of these five domains, a score of O or 1 was assigned based
on the criteria indicated, these were then summed to give an overall complexity score between O and 5.
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Results

The overall complexity score for children and young
people (under 26 years) with a life-limiting condition in
Wales showed a range of values with all possible scores
present, although scores of 1 or 2 were most common
(Figure 10) with 25-26% in each. The presence of
complexity across all five domains was rare (2%) but 12%
of the group could be considered highly complex, scoring
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4 or 5. Complexity scores did not differ greatly for children
aged under 18 years compared to children and young
people aged under 26 years.

There were changes in complexity over time, with a small
shift towards higher complexity scores, e.g. in 2009 44%
of children and young people with a life-limiting condition
had a score of O or 1, 10% had a score of 4 or 5. In 2019 the
corresponding proportions were 41% and 13%.

Overall complexity score

Figure 10: Overall complexity scores for children and young people aged under 26 years with a life-limiting condition diagnosed in childhood in Wales

from 2009-2019.
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Despite the observed differences in prevalence of
life-limiting conditions across deprivation categories (Figure
4) there was little variation in complexity across deprivation

The distribution of complexity scores across ages did differ.
Lower scores were much more common in children aged
under 1year than in other age groups (Figure 11). There
was a trend towards greater complexity with greater age, groups (Figure 12).
which may in part be due to the cumulative nature of some

measures - i.e. older children and young people have more

time to accumulate more diagnoses than younger children.
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Figure 11: Overall complexity scores by age group for children and young people with a life-limiting condition diagnosed in childhood in Wales from
2009-2019.
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Figure 12: Overall complexity scores by deprivation category for children and young people aged under 26 years with a life-limiting condition
diagnosed in childhood in Wales from 2009-2019.
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Different distributions of complexity scores were observed
across the diagnostic categories of life-limiting conditions
(Figure 13). The perinatal category was restricted to
children aged under 1 year and the distribution is similar
to that observed across all categories of condition for this
age group (Figure 11). Respiratory and oncology conditions
tended towards lower scores, while conditions classified
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as ‘other’ tended towards higher scores, possibly due to
the nature of these conditions involving more care teams.
The ‘other’ group includes children with rare conditions e.g.
graft versus host disease, heart transplant failure or those
coded as receiving palliative care. All diagnostic groups
had children in the higher levels of complexity.
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Figure 13: Overall complexity scores by category of condition for children and young people aged under 26 years with a life-limiting condition

diagnosed in childhood in Wales from 2009-2019.
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KEY FINDING 6: APPROXIMATELY ATHIRD OF CHILDREN AND
YOUNG PEOPLE WITH LIFE-LIMITING CONDITIONS IN WALES
EXPERIENCE CLINICAL INSTABILITY EACH YEAR

Overview of Methods (Figure 14). Children and young people were then classified
_ o in each year according to the most severe (highest in
A previously developed approach to classifying stage of Figure 14) stage of condition recorded in that year. Within

condition (12) was used for this study. Children and young
people with life-limiting conditions were assigned one of
four stages of condition based on their healthcare use

the available data, very few young people aged 18-25
were in the deteriorating data due to the lack of adult ICU
admissions data.

Dying

28 days before
death

Deteriorating

ICU admission from ICU
to hospital

TAny emergency Discharge

Unstable

admission of 2+ days Discharge to normal

place of residence
(no death within 28
days)

TEmergency inpatient

Stable

Figure 14: Four stages of condition and the criteria for passing between the stages of condition.



Results
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TIn each year, approximately one third (2019: 32%) of children and young people aged under 26 years with

life-limiting conditions experienced clinical instability (i.e. were in a stage of condition other than stable). This varied across
the age groups (Figure 15) with, in 2019, 51% of those under 1, 30% aged 1-4 years, 24% aged 5-11 years, 29% aged 12-17
years and 36% aged 18-25 years experiencing clinical instability.
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Figure 15: Stages of condition, split by age group, for children and young people in Wales with life-limiting conditions diagnosed in childhood.? The 18-
25 years age group is omitted from the ‘Deteriorating’ graph due to a lack of data on intensive care unit admissions for this group.

3The graph for those in the ‘Dying’ stage of condition in Figure 15 appears to show a substantial fall in the proportion of children under 1year in this
category. Numbers of under 1s dying has remained relatively stable, with only slight decreases, but the number of under 1s with a life-limiting condition
diagnosis has increased (there is a corresponding increase in the proportion of under 1s in the ‘Stable’ stage of condition). These are also quite small
numbers, so there is a high degree of variability from year to year which can appear to exaggerate differences.
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There were variations between the diagnostic categories of life-limiting condition in the proportion of children and young
people experiencing clinical instability in a year (Figure 16). Those with genitourinary conditions were more likely to be
stable (51%), while on average 62% in the ‘other’ category experienced instability each year.
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Figure 16: Proportion of children and young people with life-limiting conditions in Wales experiencing at least one period of clinical instability (i.e.
unstable, deteriorating or dying) by category of life-limiting condition.
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KEY FINDING 7: MEDICAL COMPLEXITY AND STAGE OF
CONDITION ARE RELATED, BUT COMPLEXITY PROVIDES
ADDITIONAL INFORMATION ON NEEDS

Overview of Methods Results

Complexity scores and stage of condition for each child Splitting complexity scores by stage of condition reveals
and young person in each year were compared, to that, although there is an association between complexity
produce distributions of complexity scores by stage of and stage of condition (stable tends towards lower
condition. For those in the dying category, complexity scores, deteriorating towards higher) there are a range of
scores were recalculated to be for the last year of life, complexities represented in all stages of condition (Figure
rather than the last calendar year of life as a death early 17). This reflects the movement between different stages

in a calendar year might result in misclassification of and that there are few children and young people who can
complexity status. be described as long-term stable or low complexity within

this population.
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Figure 17: Overall complexity scores, calculated yearly from 2009-2019 (except for those in the category, for whom the score is based on the last year
of life) for children and young people with life-limiting conditions in Wales aged under 26 years and split by stage of condition in the year.
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Complexity scores in the last year of life (Figure 18) are understanding children and young people with life-limiting
skewed by the large number of neonatal and infant deaths,  conditions, it has limitations in picking up complexity in the
with these groups tending towards lower complexity very young, even in those who subsequently died.
scores. Other age groups have higher scores in the last

year of life. This underlines that while the current method

of assessing medical complexity is a useful tool for
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Figure 18: Complexity scores in last year of life by age group, showing the difference between those who died before 1year and those who died after
1year.
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KEY FINDING 8: MORE THAN HALF OF CHILDRENWHO DIEIN
WALES HAVE AN UNDERLYING LIFE-LIMITING CONDITION

Overview of Methods

The Office for National Statistics death registrations were
used to identify deaths of Welsh residents aged under 26
years. These were supplemented with reports of deaths
from hospital and GP records as there can be a delay in
registration of deaths in children(13) (see appendix for
details). Children and young people who had died were
categorised as either having a life-limiting condition or not
having a life-limiting condition, based on the presence of
any of the life-limiting condition diagnostic codes on the
death certificate or in GP or hospital records before death.

Results

In 2019, 53% (n=105) of children (under 18 years) and 42%
(n=145) of children and young people (under 26 years) who
died had an underlying life-limiting condition recorded
(Figure 19). Overall, from 2009-2019, 49% of children

and 40% of children and young people who died had an
underlying life-limiting condition recorded. Proportions
with a life-limiting condition varied greatly by age with

44% percent in those under 1year, 27% in those aged
18-25 years and the highest proportions in childhood: 1-4
years - 62%; 5-11 years - 68% (Figure 20). The largest actual
number of deaths of those with a life-limiting conditions
occur in the under 1year and 18-25 year age groups
(Figure 20).
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Figure 19: Deaths in Wales from 2009 to 2019 for children (under 18 years) and children and young people (under 26 years) with and without evidence
of a life-limiting condition being present. Numbers adjacent to points indicate the proportion of deaths in the year that were for people with a life-

limiting condition.
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Figure 20: Deaths in Wales by age group with (shaded parts of bars) and without (unshaded parts of bars) a life-limiting condition being recorded as
present for 2009-2019. Overall bar height gives the total deaths in that age group for 2009-2019. Numbers on bars are the proportion of deaths in
each age group that were for people with life-limiting conditions.

Numbers of deaths, with and without evidence of an compared to more deprived areas (e.g. in the most
underlying life-limiting condition were disproportionately deprived group, 38% of deaths were for those with a life-
higher in more deprived areas compared to the number of  limiting condition; least deprived group: 46%). Overall child
children and young people in each category (20% of the deaths, apart from those caused by cancer, are related to
population in each). deprivation.(14)

Higher numbers of children with underlying life-limiting The highest number of deaths occurred in children with an
conditions died in the more deprived areas (Figure 21). underlying congenital, oncology or neurological life-limiting
However, in less deprived areas a greater proportion diagnoses (Figure 22).

of child deaths had evidence of a life-limiting condition
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Figure 21: Deaths in Wales for children and young people (aged under 26 years) by deprivation category, with (shaded parts of bars) and without
(unshaded parts of bars) a life-limiting condition being recorded as present. Overall bar height gives total deaths in that deprivation category for 2009-
2019. Numbers on bars are proportion of deaths within the deprivation category that were for people with a life-limiting condition.
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Figure 22: Categories of life-limiting condition recorded for children and young people in Wales known to have died from 2009-2019 (categories are
non-exclusive - a death may be recorded under multiple categories).

30



31

A strength of this study is its use of national, routinely
collected data, ensuring representativeness of the
population of Wales. It uses transparent, repeatable
methodology (see appendix) and builds on previous work,
aiding comparison with past studies and studies in other
nations of the United Kingdom.

This study also, for the first time, operationalises a simple
measure of medical complexity within routinely collected
data. This provides new insights into this population,
showing a range of complexity across all diagnostic groups
and demographics. By going beyond merely reporting
numbers of children and young people with life-limiting
conditions, this enables a better understanding of how this
population is changing over time and makes it clear that
there are few children and young people with life-limiting
conditions who can be considered long term stable or of
low complexity.

There are also some limitations. The relatively low number
of neonates and infants who died with a life-limiting
condition identified and the low complexity scores in that
group suggest that many life-limiting conditions causing
death early in life are missed by current methods and data
recording. This is in part due to a lack of specificity in the
ICD10 coding framework (i.e. the same diagnosis code may
cover a wide range of severity) and the lack of primary
care contact for those who die very young (the Read code
framework in primary care offers greater specificity). It is
also important to note that the measure of complexity here
was not able to include severity of limitations, impact on
family or family identified needs, due to a lack of recording
of this in the data. This is an important limitation and
consideration should be given to ways in which these data
might be captured in future.

There were other limitations due to available data. The

inability to obtain hospital data from England (other than for
paediatric ICU admissions from PICANet) means that some
healthcare events and potentially some children and young

people with life-limiting conditions will have been missed,
particularly if most of their care takes place in England.
This cannot be quantified. Future studies would benefit
from availability of these data, or gathering of this data
within Wales for research purposes (these data are passed
between England and Wales for payment purposes).

The poor quality and incompleteness of ethnic

group recording in the available datasets prevented
disaggregation of results by ethnic group. Given previous
findings of a relationship between prevalence of life-
limiting conditions and ethnic group, these data would

help to ensure targeting and cultural appropriateness of
services where needed. Improvement of gathering of these
data should be a priority.

Primary care data are limited for young children with life-
limiting conditions, who may not register with or see a GP
while under hospital care. Some data items are also limited
or incomplete for this population in primary care - i.e.
prescriptions, where many prescriptions may originate from
hospitals or other community services. There were also
very few instances of diagnoses or prescriptions relating to
home ventilation, suggesting this is either poorly recorded
or comes from other sources.

We lacked data on adult ICU admissions in the analysed
datasets, limiting analyses on stage of condition and
healthcare use for young people aged 18-25 years. There
will be underestimates of severity of stage of condition and
healthcare use in this group.

Finally, whilst the strengths of these data are the full
population data sources available, improvements to data
collection and quality should be considered. No data from
children’s hospices or paediatric palliative care providers
could be included in these analyses as these data are not
routinely linked to other healthcare data in Wales. The lack
of child or parent reported outcome measures limits future
analyses of quality of care.
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The aim of this report was to summarise the key findings
on the population of children and young people in Wales
with a life-limiting or life-threatening condition. This
included identifying the numbers of children, prevalence by
age, deprivation and health board and complexity of needs
of this population of children and young people.

An analysis of routinely collected healthcare data was
undertaken to provide this information. Wales has access
to full population linked primary and secondary care

data, but we did not have access to data for those who
had access the NHS in England, therefore there may be
children missing from these analyses. This report was also
limited by a lack of ability to link data from children hospice
and paediatric palliative care services.

The increasing numbers and prevalence of this population
is similar to patterns seen in other parts of the UK (4, 15,
16) and is likely to be driven by increasing survival in this
population.(15)

The availability of full population linked primary and
secondary healthcare data has enabled us to estimate
levels of complexity of needs in this population for the
first time. The results show a range of complexities but
also highlight that these measures may be less helpful in
assessing complexity in the under 1 age group.

The population of young people aged 18-25 years who
were diagnosed with a life-limiting condition in childhood
were included in this report. They are also a growing
population, have high levels of complexity and a number
of these young people will require palliative and end-of-life
care every year.

All these findings are vital for the policy makers, healthcare
planners and service providers to inform healthcare
provision for this population of children and young people.
The disparities reported here in terms of age, deprivation
and health board are very important if accessible and
equitable care is to be provided for this population of
children and young people.

Final report May 2023

32



33

ACKNOWLEDGEMENTS

We would like to thank the Steering Group Members
Andy Goldsmith (Hope House Children’s Hospices)

Jo Griffiths (Swansea Bay UHB)

Richard Hain (Cardiff and Vale NHS Trust)

Tracy Jones (Ty Hafan Children’s Hospice)

Melanie Lewis (NHS Wales Health Collaborative)

Patricia O’Meara (Aneurin Bevan UHB)

Huw Owen (Ty Hafan & Ty Gobaith Children’s Hospices)
Sarah Parker (Betsi Cadwaladr UHB)

And the team at SAIL and PICANet for facilitating the
data access.



10.

.

Children with a Life-limiting or Life-threatening condition in Wales:

World Health Organization. WHO definition of palliative
care: World Health Organization; 2011 Available from:
http://www.who.int/cancer/palliative/definition/en/.

. Fraser LK, Miller M, Aldridge J, McKinney PA, Parslow

RC. Life-limiting and life-threatening conditions in
children and young people in the United Kingdom;
national and regional prevalence in relation to
socioeconomic status and ethnicity. Together for Short
Lives; 2011.

Fraser LK, Gibson-Smith D, Jarvis S, Norman P, Parslow
RC. ‘Make Every Child Count’ Estimating current and
future prevalence of children and young people with
life-limiting conditions in the United Kingdom: University
of York, UK; 2020. 60 p.

Fraser LK, Jarvis SW, Moran N, Aldridge J, Parslow RC,
Beresford B. Children in Scotland requiring Palliative
Care: identifying numbers and needs (The ChiSP Study).
York, UK: University of York; 2015.

. Lyons RA, Jones KH, John G, Brooks CJ, Verplancke J-P,

Ford DV, et al. The SAIL databank: linking multiple
health and social care datasets. BMC Medical
Informatics and Decision Making. 2009;9(1):3.

Chambers L. A guide to children’s palliative care. 4 ed.
Bristol: Together for Short Lives; 2018.

Lyons RA, Jones KH, John G, Brooks CJ, Verplancke JP,
Ford DV, et al. The SAIL databank: linking multiple
health and social care datasets. BMC Med Inform Decis
Mak. 2009;9:3.

. Jones KH, Ford DV, Thompson S, Lyons RA. A Profile

of the SAIL Databank on the UK Secure Research
Platform. International journal of population data
science. 2019;4(2):1134.

Aldridge RW, Shaji K, Hayward AC, Abubakar I. Accuracy
of Probabilistic Linkage Using the Enhanced Matching
System for Public Health and Epidemiological Studies.
PLoS One. 2015;10(8):e0136179.

Fraser LK, Gibson-Smith D, Jarvis S, Papworth A,
Neefjes V, Hills M, et al. Polypharmacy in children and
young people with life-limiting conditions from 2000 to
2015: A Repeated Cross-sectional Study in England.

J Pain Symptom Manage. 2022;64(3):213-21. el.

Cohen E, Kuo DZ, Agrawal R, Berry JG, Bhagat SK,
Simon TD, et al. Children with medical complexity: an
emerging population for clinical and research initiatives.
Pediatrics. 2011;127(3):529-38.

12.

13.

14.

15.

16.

17.

18.

19.

Final report May 2023

Jarvis S, Parslow RC, Carragher P, Beresford B, Fraser
LK. How many children and young people

with life-limiting conditions are clinically unstable?

A national data linkage study. Arch Dis Child.
2016:archdischild-2016-310800.

Hardelid P, Dattani N, Davey J, Pribramska I, Gilbert R.
Child Health Reviews - UK: Overview of child deaths in
the four UK countries. London: Royal College of
Paediatrics and Child Health; 2013.

Odd D, Stoianova S, Sleap V, Williams T, Cook N,
McGeehan L, et al. Child mortality and social
deprivation. National child mortality database (UK), 2021.
Bristol, UK: National Child Mortality Database; 2021.

Fraser LK, Gibson-Smith D, Jarvis S, Norman P, Parslow
RC. Estimating the current and future prevalence of
life-limiting conditions in children in England. Palliat
Med. 2020:0269216320975308.

Fraser LK, Miller M, Hain R, Norman P, Aldridge J,
McKinney PA, et al. Rising national prevalence of
life-limiting conditions in children in England. Pediatrics.
2012;129(4):€923-9.

World Health Organisation. International Statistical
Classification of Diseases and Related Health Problems.
10 ed. Geneva, Switzerland: World Health Organisation;
1992.

Jarvis S, Parslow RC, Hewitt C, Mitchell S, Fraser LK.
GPs’ role in caring for children and young people with
life-limiting conditions: a retrospective cohort study. Br J
Gen Pract. 2020;70(693).e221.

Jarvis S, Richardson G, Flemming K, Fraser L. Numbers,

characteristics, and medical complexity of children with

life-limiting conditions reaching age of transition to adult
care in England: a repeated cross-sectional study. NIHR
Open Research. 2022;2:27.

20.Gold JM, Hall M, Shah SS, Thomson J, Subramony A,

21.

Mahant S, et al. Long length of hospital stay in children
with medical complexity. J Hosp Med. 2016;11(11):750-6.

Hardelid P, Dattani N, Gilbert R. Estimating the
prevalence of chronic conditions in children who die in
England, Scotland and Wales: a data linkage cohort
study. BMJ Open. 2014;4(8).



35



Children with a Life-limiting or Life-threatening condition in Wales:

APPENDIX:

Definition of life-limiting and life-threatening conditions

Life Limiting conditions are those for which there is no
reasonable hope of cure and from which children or young
people will die. Life-threatening conditions: are those for
which curative treatment may be feasible but can fail, such
as cancer.(6)

This study built upon previously developed and refined
lists of life-limiting condition diagnoses,(15, 16) using
diagnostic codes from primary (Read code) and secondary
(International Classification of Diseases, 10th Edition(17) -
ICD10) care.

Diagnoses in hospital records

The development of the ICD10 coding framework has
been previously described.(16) The full list of ICD10 codes
is provided in Table A 1. In common with a previous study
in England (15) those conditions categorised as perinatal
(see table A1) were only included for children aged under
1year - children and young people aged 1year and over
were only considered to have a life-limiting condition

if they had a life-limiting diagnosis in one of the other
categories of condition. This was to prevent long term
inclusion of children and young people who may have
had a life-threatening event around the time of birth but
did not have a life-limiting condition in the longer term. In
contrast to the previous study (15) we did not restrict the
time for which, from an original oncology diagnosis, a child
or young person could be considered to have a life-limiting
condition. This was due to the observed small effect of
this restriction in the previous study, the requirement in
the present study for ongoing inpatient admissions for a
child or young person to be included (i.e. a young person
with childhood cancer, now cured and no longer requiring
inpatient care would not be included) and the risk of
excluding recurring or new oncology diagnoses under
this restriction.

“https:/rdrrio/rforge/CALIBERcodelists/
Shttps:/r-project.org

Final report May 2023

Diagnoses in primary care records

The Read code diagnosis framework for use with primary
care records was initially developed through manual
translation of diagnoses into the Read system.(18) For
this study, this list was further refined and expanded by
translating the ICD10 coding framework into Read Codes
using the CALIBERcodelists package’ for the R® statistical
computing environment; the generated Read codes were
then screened for inclusion or exclusion. The full list is
available on request.

Population data

The size of the population in Wales within the age group(s)
studied within Local Health Boards was derived from
census 2021 data from StatsWales®. Data on ethnic groups
by Local Health Board were obtained from the NOMIS
website’. Data on distributions of deprivation categories by
Local Health Board were obtained from StatsWales®.

Shttps://statswales.gov.wales/Catalogue/Population-and-Migration/Population/Estimates/Local-Health-Boards/populationestimates-by-lhb-age

’https://www.nomisweb.co.uk/datasets/c2021rm032

8https://statswales.gov.wales/Catalogue/Community-Safety-and-Social-Inclusion/Welsh-Index-of-Multiple-Deprivation/WIMD-2019/localhealthboardanalysis
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SAIL Datasets

All data analysis was conducted within the SAIL
Databank,(5) one of the UK’s Secure eResearch Platforms,
providing a secure environment for the analysis. SAIL
standard datasets used are summarised in Table A 2.

Table A 2: SAIL standard datasets used in this study, including purpose of use.

Dataset (short names in SAIL)

Use in this study

Annual District Death Extract (ADDE)

- Stage of condition - entering dying category
« Deaths - date of death, cause of death

Congenital Anomaly Register and Information
Service (CARIS)

- Deaths - date of death

Emergency Department Data Set (EDDS)

- Healthcare use - A&E visits
« Complexity - A&E visits

- Deaths - date of death

« Demographic data

Outpatient Database for Wales (OPDW)

« Complexity - number of main consultant specialties
« Demographic data

Patient Episode Database for Wales (PEDW)

« |[dentification of life-limiting conditions

« Presence in Wales with inpatient admission

« Healthcare use - admissions, emergency
admissions, bed days

« Complexity - emergency admissions, length of stay
Stage of condition - emergency admissions
Demographic data

Wales Longitudinal General Practice Dataset
(WLGP)

- |dentification of life-limiting conditions
« Complexity - GP prescriptions

Data from the Paediatric Intensive Care Audit Network
(PICANet)

In addition to the standard SAIL datasets, data were
requested from PICANet® on UK-wide paediatric intensive
care unit admissions for residents of Wales aged under 26
years. These were then linked by SAIL with the standard
SAIL datasets.

https://picanet.org.uk/

Data from NHS Digital

It was intended to also use data on England hospital

care for Wales residents aged under 26 years. This

was to ensure inclusion of children and young people
and healthcare use taking place outwith Wales (e.g. for
some Wales residents the nearest major hospital may

be in England or some specialist treatments may only be
available at centres in England). Unfortunately, NHS Digital
were unable to provide these data in time for inclusion in
this study.
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Presence in Wales with an inpatient admission

Children and young people were only included in the
analyses in each year (with the exception of the analyses of
deaths) if they had an inpatient admission, while resident in
Wales and aged under 26 years. This was determined from
the PEDW datasets.

Demographic variables

Demographic data were determined from the data as
follows:

Age in each year was set to age at the first hospital
inpatient admission in the year (to be included in the
analyses, children and young people were required to
have a hospital admission in the year)

Sex was set to the most commonly recorded, from all
available records in the hospital inpatient (PEDW),
hospital outpatient (OPDW) and Emergency Department
(EDDS) records.

Ethnic group data were gathered from PICANet data,
hospital inpatient (PEDW), hospital outpatient (OPDW) and
Emergency Department (EDDS) records. Recorded ethnic
groups were combined into seven main groups, based on
census categories: Bangladeshi, Black, Chinese, Indian,
Pakistani, White and Mixed/Other. The most commonly
recorded of these seven categories was then assigned.
Unfortunately, large quantities of missing data prevented
these categories from being used in these analyses.

Local Health Board was assigned based on Lower Super
Output Area (2011 - a small unit area of geography, each
with about 1500 people®) of residence from hospital
inpatient (PEDW), hospital outpatient (OPDW) and
Emergency Department (EDDS) records. The first non-
missing Wales LSOA was used in each year. These were
mapped to Local Health Board using mappings from the
Office for National Statistics™.

LSOA (2011) values were determined as described

above. These were mapped to Welsh Index of Multiple
Deprivation (WIMD) 2019 scores using data from The Welsh
Government?and then ordered by score and split into

Ohttps://www.gov.wales/docs/statistics/Isoamaps/Isoa.htm

five equal population (for the under 26 years population)
groups.

Life-limiting condition diagnoses were identified from
hospital care by combining the relevant hospital inpatient
admissions datasets (PEDW) and matching recorded
diagnoses from all available fields against the ICD10 coding
framework. Each matching code was classified into one of
the eleven categories of condition and the date recorded.

Life-limiting condition diagnoses were identified from
primary care by matching diagnostic events from primary
care records (WLGP) against the Read code coding
framework. Each matching code was classified into one of
the eleven categories of condition and the date recorded.

These relevant diagnoses were then combined and, for
each person, the first date of diagnosis with a life-limiting
condition, the first date of diagnosis with a non-perinatal
life-limiting condition and the first date of diagnosis (if any)
in each of the categories of life-limiting condition was
recorded.

Numbers and prevalence

Numbers of children and young people with life-limiting
conditions were determined in each year by counting
those who met all the following requirements:

» Aged 0-25 in year

« With an inpatient admission in the year while resident
in Wales

One of:

First date of life-limiting condition (excluding perinatal
conditions) was in year or an earlier year AND before
age 18 years

OR

First date of perinatal life-limiting condition was
recorded in year or a previous year AND age in year
was 0

These numbers were then disaggregated by age, sex,
Local Health Board and deprivation category, using the
derived demographic data (see details above).

"https://geoportal.statistics.gov.uk/datasets/efdb99e8351a42878700f08e6d8787d7_0/explore
2https://www.gov.wales/welsh-index-multiple-deprivation-full-index-update-ranks-2019
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Healthcare use Inpatient bed days: all admissions in inpatient data

(PEDW) with bed days equal to the difference between
START_DATE and END_DATE plus 1 (i.e. an admissions and
discharge on the same day is 1 bed day)

Healthcare use events were counted for the whole
population of Wales residents and for those determined
(see preceding section) to have a life-limiting condition in
the year, as follows: Paediatric intensive care unit admissions: All admissions in

PICANet data
General Practice prescriptions: unique prescriptions

recorded in GP data (WLGP) Paediatric intensive care unit bed days: All admissions
in PICANet data, with bed days equal to the difference
between ADDATE and UNITDISDATE plus 1 (i.e. an
admissions and discharge on the same day is 1 bed day)

A&E visits: all events with arrival date in Accident &
Emergency datasets (EDDS)

All inpatient admissions: all admissions in inpatient data
(PEDW)

Emergency inpatient admissions: admissions in inpatient
data (PEDW) where admission method (ADMIS_MTHD_CD)
began with ‘2’ and was not ‘2C’ (Emergency admission:
baby born at home as intended)

MEDICAL COMPLEXITY

Medical cornplgxﬁy scoring bUI|.t lflpon previous Figure A 1: Conceptualisation and scoring system for medical complexity.
conceptualisation work (11) and initial attempts to Complexity is split across four main domains and eight subdomains,

operationalise this in routinely collected healthcare data five of which can be assessed from items recorded in routine records
in Enaland.(19) S q fi q . as indicated. Across each of these five domains, a score of O or 1 was
In Englan ( ) cores were summed over five domains, assigned based on the criteria indicated; these were then summed to
with each domain being given a score of O or 1 (Figure A1) give an overall complexity score between 0 and 5.

giving an overall score from 0 to 5.

Score 1 for 'diagnoses' if, recorded
over all time, 1 or more of:

- 2+ life-limiting condition
categories

- 3+ chronic conditions

Score 1 for 'severity, fragility' if, in
year:

- polypharmacy (5+ unique
prescriptions) in GP data

Score 1 for 'multiple service providers'
if, in year:

- 3+ distinct consultant main specialties
recorded in inpatient and outpatient
records

&
&
s
&
&
C

omplexity

Score 1 for 'high resource use' if, in year,
any 2 or more of:

- hospital inpatient stay of 10+ days

- 3+ A&E visits

- any ventilation in an intensive care unit
- 2+ emergency inpatient admissions

Score 1 for 'technology dependence' if,
in year, any 1 or more of:

- tracheostomy present

- gastrostomoy present

- jejunostomy present

- home oxygen use

- home ventilation




Diagnoses: these (either of two or more life-limiting
condition categories OR 3 or more chronic conditions)
were chosen from distributions in the data, setting
thresholds that would give a range of complexity scores
within this population.

Polypharmacy: five or more unique prescriptions is a
previously used definition of polypharmacy.(10)

Multiple service providers: 3 or more unique consultant
main specialities was chosen by looking at distributions
in the data, setting thresholds that would give a range
of complexity scores within this population.

High resource use: given the relatedness between
measures, it was chosen to require two or more of:

- hospital stay of 10 or more days (previously identified
as a long stay in this population)(20)

- three or more A&E visits (approximately 4 times the
number expected across this age group for children
with life-limiting conditions)(18)

- two or more emergency admissions (approximately
4 times the number expected across this age group for
children with life-limiting conditions)(18)

- ventilation in paediatric intensive care unit: considered
a marker of severity.

Technology dependence: gastrostomy, tracheostomy,
jejunostomy presence, use of home oxygen or home
ventilation were all considered dependent

on technology.

Diagnoses: life-limiting conditions were assessed

using categories identified as described above. Chronic
conditions were assessed by matching a previously
developed list of chronic conditions(21) to inpatient
diagnoses (PEDW). These were limited to inpatient
diagnoses to restrict to conditions meriting or
considered relevant to inpatient care.

Polypharmacy: as described above for healthcare use.

Multiple service providers: unique consultant main
specialties in each year were counted from inpatient
(PEDW) and outpatient (OPDW) datasets.

High resource use: as described above for healthcare
use; ICU ventilation was identified from PICANet

data by completion of any of the HASINVVENTTDAYS,
HASINVENTTTTDAYS, HASNIVDAYS, HASAVSJETDAYS
or HASAVSOSCDAYS fields.

BICD10, OPCS4 and Read code lists available on request

Technology dependence: for gastrostomies,
tracheostomies and jejunostomies, relevant ICD10,
OPCS4 and Read codes®were searched for in inpatient
(PEDW) and primary care (WLGP) records. For home
ventilation and home oxygen use, relevant diagnostic
and prescription codes were searched for in primary
care data (WLGP).

Stage of condition

Stages of condition were defined as set out in Figure A 2,
following previous work.(12)

Dyin
28 days before ying
death

Deteriorating

Discharge
from ICU
to hospital

Any emergency
ICU admission

Unstable

Emergency inpatient

admission of 2+ days Discharge to normal
place of residence
(no death within 28

days)

Stable

Figure A 2: Four stages of condition and the criteria for passing between

the stages of condition.

Emergency inpatient admissions were identified as set

out above in the Healthcare Use section. Emergency ICU
admissions were identified by searching PICANet data for
admissions with ADTYPE = 2 or ADTYPE =4 (emergency
admissions). Entering the dying phase was set to 28 days
before the date of death, with these determined as set out
in the next section. The most severe stage of condition was
recorded for each person in each year. In the absence of
other data (i.e. at the start of follow-up) children and young
people were assumed stable.

Deaths and cause of death
Dates of death (if existing) were derived from four sources:
ONS-derived mortality data (ADDE - date of death)

The Congenital Anomaly Register (CARS - date of
death)

The inpatient data (PEDW - discharge date for
admissions where discharge outcome was death)

A&E data (EDDS - discharge date where discharge
outcome was death)

Use of sources other than the ONS-derived mortality
data (ADDE) enabled the inclusion of deaths that had not



Children with a Life-limiting or Life-threatening condition in Wales: Trends in prevalence and complexity Final report May 2023

yet been formally registered, a process which can be
delayed.(13) Where there were conflicts, but deaths
were recorded in ADDE and other sources, ADDE data
were preferred.

For those persons in Wales known to have died, they were
also categorised as having or not having a life-limiting
condition present (matching the ICD10 and/or Read code
frameworks), considered present when:

- There was a life-limiting condition identified from
inpatient (PEDW), primary care (WLGP) or congenital
anomaly (CARS) data as described above.

OR

- There was any mention of a life-limiting condition in the
death record (ADDE).

Previously derived demographic data were used to
summarise deaths with and without a life-limiting condition
by region and deprivation category. Age at death was
assigned either from the death record or the age in the
year of death if death was ascertained from other sources.
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