
Title Estimating national prevalence of life-limiting conditions amongst
infants, children, and adolescents using administrative hospital
data in the absence of a unique health identifier; evidence from
Ireland

Authors Smith, Samantha;Delamere, Tara;Fraser, Lorna K.;Murphy,
Orla;May, Peter;McElligott, Fiona;Devins, Mary;Horne,
Tyrone;Rabbitte, Mary;Guerin, Suzanne;O’Hara, Sinéad;Dillon,
Maurice;Balfe, Joanne

Publication date 2026-07-28

Original Citation Smith, S, Delamere, T, Fraser, L K, Murphy, O, May, P, McElligott,
F, Devins, M, Horne, T, Rabbitte, M, Guerin, S, O’Hara, S, Dillon,
M & Balfe, J 2026, 'Estimating national prevalence of life-limiting
conditions amongst infants, children, and adolescents using
administrative hospital data in the absence of a unique health
identifier; evidence from Ireland', BMC Pediatrics, vol. 26, no. 1,
687, pp. 1-14. https://doi.org/10.1186/s12887-026-07003-1

Type of publication Article (peer-reviewed)

Link to publisher's
version

https://www.scopus.com/pages/publications/105046079077 -
10.1186/s12887-026-07003-1

Rights © 2026, the Author(s). This article is licensed under a Creative
Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use,
sharing, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and
indicate if you modified the licensed material. You do not have
permission under this licence to share adapted material derived
from this article or parts of it. - https://creativecommons.org/
licenses/by-nc-nd/4.0/

Download date 2026-10-23 08:03:20

Item downloaded
from

https://hdl.handle.net/10468/19202

https://hdl.handle.net/10468/19202




R E S E A R C H Open Access

BMC PediatricsSmith et al. BMC Pediatrics          (2026) 26:687 
https://doi.org/10.1186/s12887-026-07003-1

Estimating national prevalence of life-
limiting conditions amongst infants, children, 
and adolescents using administrative hospital 
data in the absence of a unique health 
identifier; evidence from Ireland
Samantha Smith1*, Tara Delamere3, Lorna K. Fraser4, Orla Murphy5, Peter May1,4, Fiona McElligott6, Mary Devins7, 
Tyrone Horne8, Mary Rabbitte9, Suzanne Guerin10, Sinéad O’Hara11, Maurice Dillon12 and Joanne Balfe2

​​*​C​o​r​r​e​s​p​o​n​d​e​n​c​e​:​​
Samantha Smith
ssmith1@tcd.ie

Full list of author information is available at the end of the article

© The Author(s) 2026. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​​p​:​/​/​​c​r​e​​a​t​​i​
v​e​c​o​m​m​o​n​s​.​o​r​g​/​l​i​c​e​n​s​e​s​/​b​y​-​n​c​-​n​d​/​4​.​0​/​​​​​.​​​​

Abstract
Background  Estimating the total number of children with a life-limiting, complex chronic condition or serious 
illness has been identified as an important first step in determining how many children might need palliative care in a 
country or region. Relevant estimates have not been calculated for Ireland, an exercise complicated by the country’s 
lack of a fully operational unique patient identifier in healthcare data.

Methods  This study estimated prevalence of life-limiting conditions amongst children aged 0–19 in Ireland in 
2019 and 2024, demonstrating methods in the absence of a unique identifier. Baseline hospital-based prevalence 
calculated as (estimated) number of inpatients with a life-limiting diagnoses per 10,000 population aged 0–19 in 
Ireland, 2019 (pre-Covid) and 2024 (most recent year available). Number of inpatients were estimated from discharge-
level data under 3 alternative scenarios (E1, E2, E3) adjusting for multiple admissions in the data. In sensitivity analysis, 
adjusted prevalence estimates further corrected for sources of under-counting in the data.

Results  Baseline estimated total prevalence of life-limiting conditions amongst children aged 0–19 in Ireland 
between 34.8 (E3) and 50.0 (E1) per 10,000 population in 2019; between 32.3 (E3) and 44.5 (E1) per 10,000 population 
in 2024. In sensitivity analysis, correcting for potential under-counting in the data, adjusted estimated prevalence: 
between 46.4 (E3) and 66.6 (E1) per 10,000 population in 2019; and between 43.0 (E3) and 59.3 (E1) per 10,000 
population in 2024. Prevalence was higher for males than for females, and highest in the age group < 1 for all 
estimation scenarios.

Conclusions  These are the first estimates of prevalence of life-limiting conditions amongst children in Ireland 
that have been calculated using Irish-specific hospital data. The estimates are in line with prevalence from other 
similar-income countries based on studies using similar definitions and methodologies. The findings demonstrate 
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​​Background
Children’s palliative care focuses on enhancing quality 
of life for children with life-limiting conditions and their 
families, including management of distressing symp-
toms, providing short breaks, and care through death and 
bereavement [1]. Children’s palliative care (CPC) ideally 
begins at diagnosis or recognition of a life-limiting/life-
threatening condition and may be needed for a very short 
period of time or could extend over many year [2].

Up-to-date and accurate information on how many 
children might need palliative care informs decision-
making in planning for and delivering palliative care 
services to the right people in the right places and at the 
right times.

Defining and quantifying who needs children’s pal-
liative care at a population level is challenging because 
of the diversity of diagnostic, social and family factors 
that can determine eligibility for palliative care. In the 
clinical setting, healthcare professionals have access to a 
wide range of information about the child and their fam-
ily that inform a palliative care referral decision for that 
particular child. In contrast, healthcare planning typi-
cally relies on a much narrower range of indicators (e.g., 
demographic, diagnostic) from available administrative 
data (e.g., mortality, healthcare utilisation data) to esti-
mate who needs palliative care at a national or popula-
tion level.

While there is no universally agreed definition of pop-
ulation-level need for CPC, there is broad consensus in 
the literature that need is determined by a combination 
of diagnostic plus care complexity indicators [3]. In a 
growing number of studies, the total number of children 
with a life-limiting or complex chronic condition or seri-
ous illness has been estimated as an important first step 
in determining how many children might need pallia-
tive care in a country or region [4–7]. A small number of 
studies have examined complexity of care needs to fur-
ther help identify population-level palliative care needs 
in children [8–10] but challenges persist in selecting and 
accessing relevant data.

In Ireland, existing estimates of prevalence of life-lim-
iting conditions amongst children have relied on extrap-
olation from international research rather than use of 
Irish-specific data.

Aim and rationale
The aim of this paper was to provide a first estimate of 
prevalence of life-limiting conditions amongst infants, 
children, and adolescents in Ireland using data specific to 

the population of the country. We estimated the preva-
lence of life-limiting conditions amongst the 0–19 age 
group in Ireland in 2019 and 2024 using Irish public acute 
hospital administrative data in order to inform policy, 
planning and delivery of CPC. Additionally, we contrib-
uted to international literature on paediatric life-limiting 
prevalence estimation by demonstrating methods for 
addressing limitations in population-level healthcare 
utilisation data, namely the absence of a unique health 
identifier.

The paper adheres to the RECORD [11] guidelines 
for studies conducted using observational routinely-
collected health data. Life-limiting conditions include 
life-threatening (where curative treatment may be fea-
sible but can fail) and life-limiting (where there is no 
reasonable hope of cure) conditions [1], hereafter called 
life-limiting.

Methodology
Setting
Ireland has a population of 5.46 million people, of which 
19.0% are aged 0–19 [12]. CPC is delivered through hos-
pital-based specialist tertiary CPC teams, community 
specialist palliative care teams (mainly adult-focused but 
with some paediatric caseload), general practice, clinical 
nurse co-ordinators for children with life-limiting con-
ditions in the community, and specialist hospice care. 
However, there is no national register of children (and 
families) with life-limiting conditions or who are receiv-
ing palliative care [13–15]. National CPC planning has 
relied on life-limiting prevalence estimates based on 
data from the UK [16]. There have been concerns about 
delayed referrals to CPC and unequal access to services 
[17, 18].

Acute hospital inpatient care for infants and children 
in Ireland is provided primarily in public hospitals (i.e., 
paediatric units within public acute hospitals, public pae-
diatric hospitals, public maternity hospitals) [14, 19].

Data
The national Hospital In-Patient Enquiry (HIPE) col-
lects data on patients discharged (including deaths) from 
public acute hospitals in Ireland [20]. Individual-level 
(anonymised) demographic, administrative, and diag-
nostic (max 30 diagnoses per discharge) information was 
extracted for all discharges aged 0–19 for the years 2009–
2024 for this analysis, obtained from the Healthcare Pric-
ing Office, Health Service Executive [21].

how careful application of transparent methods to routinely collected administrative hospital activity data can yield 
important findings even in the context of data limitations.

Keywords  Prevalence, Life-limiting, Life-threatening, Palliative, Children, Ireland
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National population data by age, sex and county were 
available from the Central Statistics Office [12].

Study population
To contextualise prevalence estimation, descriptive anal-
ysis of key characteristics of discharges with life-limiting 
conditions in public acute hospitals was undertaken for 
the full time period 2009 to 2024.

Prevalence estimation was conducted on the most 
recent data available (2024), and for comparison, the year 
preceding the Covid 19 pandemic (2019).

Discharges were included for prevalence analysis if:

 	• aged 0–19.
 	• living in Ireland (i.e., excluding visitors on holiday).
 	• had a life-limiting diagnosis (in any of the 30 

diagnostic fields) from a pre-established list of 
diagnoses coded in ICD 10 (10th Revision of the 
International Statistical Classification of Diseases and 
Related Health Problems) [22].

 	• inpatients (same day or overnight).
 	• within the years 2019 or 2024.

For this analysis, the term ‘children’ included infants, 
children and adolescents, aged 0–19. Although the for-
mal cut-off age for treatment of children in paediatrics 
in Ireland is 16 [14], in practice some adolescents aged 
16 + continue to be treated by paediatric services [23–25].

The list of life-limiting diagnoses was adopted from 
Fraser et al. [26] For application within HIPE, where 
clinical data are coded using ICD10AM (Australian 
Modification), the list of ICD10 codes was converted to 
ICD10AM using a mapping tool [27, 28]. Consistent with 
established methods [5], no attempt was made to pri-
oritise multiple diagnoses and any discharge could have 
more than one life-limiting diagnosis.

Modified prevalence methods
Standard methods for prevalence estimation of life-lim-
iting conditions amongst children applied by Fraser et al. 
[5, 8] calculated hospital-based prevalence as:

	
Number of children with a life limiting condition

Population at risk
× 10, 000

where the numerator included children with a hospital 
admission in the current year and a life-limiting condi-
tion recorded in the current or previous years [5, 8].

In the absence of a unique health identifier in HIPE 
data, we were unable to count the number of children 
with a life-limiting condition in hospital in any year. 
Instead, we estimated the numerator in the above equa-
tion by adjusting the observed study population (i.e., 

number of inpatient discharges aged 0–19 with a life-lim-
iting diagnosis) for sources of double counting of patients 
in the data (e.g., multiple admissions, transfers), under 
three alternative estimation scenarios.

The 3 alternative estimation scenarios were as follows:
E1: Correction for double counting of care episodes.
In HIPE, hospital-to-hospital transfers are counted 

as separate discharges even though they refer to the 
same episode of inpatient care (e.g., a child admitted to 
a regional hospital subsequently transferred to a tertiary 
national referral hospital for further care). The initial 
admission and the subsequent transferred admission are 
recorded as two separate discharges. E1 excluded from 
the study population any discharges where the discharge 
destination involved a ‘transfer out’ to other hospitals.

E2: Correction for multiple admissions 1.
E2 adopted the number of discharges in E1 and made 

further adjustment for double counting of children by 
correcting for estimated multiple hospital admissions 
in each year using Irish data. Limited available Irish 
data suggest that 12% of adult discharges are hospital 
re-admissions [29, 30] and case study evidence suggests 
a mean number of < 2 readmissions within 12 months 
amongst a cohort of children with chronic illness [31]. 
In the absence of paediatric-specific data on hospital 
re-admissions in Ireland, E2 adjusted the number of dis-
charges in E1 downwards as follows: 12% of discharges 
were estimated to have 2 admissions in a year.

E3: Correction for multiple admissions 2.
E3 adopted the number of discharges in E1 and cor-

rected for multiple admissions in each year using inter-
national data. Co-morbidities or complex chronic 
conditions are consistently cited as key factors associ-
ated with paediatric hospital readmissions [32–36]. E3 
adjusted the number of discharges in E1 downwards as 
follows: any discharges with 2/more chronic conditions 
[37] were estimated to have 2 admissions in a year.

Analysis
Descriptive characteristics
Baseline demographic characteristics and discharge pat-
terns over time for discharges aged 0–19 with life-limit-
ing conditions were examined between 2009 and 2024.

Baseline prevalence
Prevalence of life-limiting diagnoses amongst children 
aged 0–19 per 10,000 population at risk was calculated 
for 2019 and 2024 using each of the three alternative esti-
mated numerators (E1, E2, E3).

Total prevalence (for all ages 0–19) was stratified by 
sex, age group, location of residence categorised by 
Community Health Organisation, and diagnostic group 
(ICD10 chapter headings).
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overall. The age profile changed over time, with a 
decrease in younger discharges (particularly 4 weeks–5 
years) and an increase in pre-adolescent (6–15 years) 
discharges with a life-limiting diagnosis. By 2019, before 
Covid, discharges aged 6–15 had increased from 30.9% 
to 38.1% of discharges aged 0–19. A higher proportion of 
the discharges were male in all years of analysis (ranging 
from 52.2% to 56.9%).

Consistent with other age groups, inpatient discharges 
aged 0–19 with a life-limiting condition fell by 18.1% 
between 2019 and 2020 with the onset of the Covid-19 
pandemic and have been recovering an upward trend 
since then [43].

Baseline prevalence estimation - total
The total number of inpatient discharges meeting the eli-
gibility criteria in 2019 and 2024 was 14,088 discharges 
(see flowchart in Fig. 1).

Figure 2 illustrates application of the methods under 
the three alternative estimation scenarios (E1, E2, E3) 
to discharges in 2019 to estimate the number of inpa-
tient children with life-limiting conditions in that year. 
From a total of 7,361 discharges aged 0–19 in 2019 with 
a life-limiting diagnosis, 677 transfers to other hospitals 
were excluded under E1 (E1: 6,684 patients). Adjust-
ment for multiple admissions using Irish-specific data 
(E2) lowered the estimated number of patients to 5,968. 
Adjustment for multiple admissions using international 
literature on factors associated with paediatric readmis-
sions (E3) lowered the estimated number of patients to 
4,656.

Table  2 presents the baseline estimate of the number 
of children with life-limiting conditions aged 0–19 in 
Ireland in 2019 and 2024, and estimated prevalence per 
10,000 population by estimation method and age group.

Baseline estimated total prevalence of life-limiting 
conditions amongst children aged 0–19 in Ireland in 
2019 ranged from 34.8 (E3), to 44.6 (E2), to 50.0 (E1) per 
10,000 population. In 2024, baseline estimated total prev-
alence of life-limiting conditions amongst children aged 
0–19 in Ireland ranged from 32.3 (E3), to 39.7 (E2), to 
44.5 (E1) per 10,000 population.

Baseline prevalence estimation - stratified
Stratification of baseline estimated prevalence of life-
limiting conditions amongst children aged 0–19 in Ire-
land by age, sex, disease group and location of residence 
follow similar patterns for all three estimation scenarios. 
For ease of presentation, the findings in this section are 
based on the E2 estimation scenario (E1 and E3 findings 
available upon request).

Total baseline estimated prevalence of life-limiting 
conditions amongst individuals aged 0–19 was 44.6 in 
2019 and 39.7 in 2024 (E2, Fig. 3a).

International comparisons
Baseline estimates of prevalence of life-limiting condi-
tions amongst children aged 0–19 in Ireland were com-
pared with international estimates. Comparison studies 
were selected for consistency in underlying definitions, 
data and methods as follows:

 	– Definition: life-limiting conditions defined using 
Fraser et al. list or related list (e.g., Directory of life-
limiting conditions) [8, 26, 38].

 	– Data & methods: used hospital data as core data 
source to estimate prevalence (e.g., not incidence 
estimates based on mortality only data).

 	– Year of data comparable with the Irish estimates.

Studies were selected from a recent scoping review of the 
literature on defining and quantifying need for children’s 
palliative care [3] and studies (in English) identified after 
the review period [39–41].

Sensitivity analysis
In our analysis, we could only count discharges who had 
an inpatient hospital admission in the current year, and 
a life-limiting diagnosis recorded during that admission. 
This contrasts with recent UK analysis by Fraser et al. [5, 
8, 42] counting any children with a hospital admission in 
the current year where their life-limiting diagnosis was 
recorded either during that admission, or during an ear-
lier year.

Prevalence estimates of the number of children with 
life-limiting conditions are available for England with and 
without these ‘additional’ children, i.e., in hospital in cur-
rent year, life-limiting diagnosis recorded in earlier year, 
for the years 2001–2010 [5, 26]. Prevalence increased by 
between 12.2% and 48.5% in England when these addi-
tional children were included, with an average increase of 
33.2%. [See supplementary Table S1.]

In sensitivity analysis, we adjusted the E1, E2, and E3 
estimates of the number of inpatient children with life-
limiting conditions upwards by 12.2% (low uplift), 33.2% 
(average uplift), and 48.5% (high uplift) and re-calculated 
prevalence.

All analyses were performed in Stata/MP v. 18.0, tables 
generated in MS Excel v.2502.

Results
Descriptive characteristics
Table  1 describes demographic characteristics of dis-
charges aged 0–19 with a life-limiting condition between 
2009 and 2024. Discharges with a life-limiting diagnosis 
accounted for 7.7% of all inpatient discharges in public 
acute hospitals in Ireland 2009–2024.

Before Covid (2009–2019), total inpatient discharges 
aged 0–19 with a life-limiting condition fell by 7.0% 
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In 2019, baseline estimated prevalence of life-limiting 
conditions was highest amongst infants aged < 1 year at 
185.7 per 10,000 population, followed by 55.2 for ages 
1–5, 34.0 for ages 6–10, 33.9 for ages 11–15, and 27.2 per 
10,000 for ages 16–19 (Fig. 3a).

The age profile of baseline estimated prevalence fol-
lowed a similar pattern in 2024, highest for ages < 1 year 
(201.7 per 10,000, Fig. 3a).

Baseline estimated prevalence was higher amongst 
males than amongst females aged 0–19 in 2019 (47.6 
vs. 41.5 per 10,000) and 2024 (44.2 vs. 35.0 per 10,000) 
(Fig. 3b).

In both 2019 and 2024, baseline estimated prevalence 
per 10,000 was highest for children with neoplasm (E2 
2019: 15.9) and congenital/chromosomal life-limiting 

conditions (E2 2019: 12.9), followed by blood/blood 
forming life-limiting conditions (E2 2019: 5.1), endo-
crine/nutritional/metabolic (E2 2019: 4.8), nervous sys-
tem (E2 2019: 4.5), genitourinary (E2 2019: 2.7) and 
perinatal life-limiting conditions (E2 2019: 2.4) and oth-
ers (see Fig. 4).

Baseline estimated prevalence of life-limiting condi-
tions amongst children aged 0–19 varied by location of 
residence, categorised by Community Health Organ-
isation (CHO), ranging from 35.7 per 10,000 in CHO 3 
to 66.2 per 10,000 in CHO 9 in 2019, and from 31.0 per 
10,000 in CHO 8 to 57.4 per 10,000 in CHO 9 in 2024 
(Fig. 5). In both years, all but one CHO were either within 
5%, or below, national average prevalence.

Sensitivity analysis
Focusing on the ‘average uplift’ scenario, adjusted 
estimated total prevalence of life-limiting conditions 
amongst children aged 0–19 in Ireland was between 46.4 
(E3), 59.4 (E2) and 66.6 (E1) per 10,000 population in 
2019; and between 43.0 (E3), 52.9 (E2) and 59.3 (E1) per 
10,000 population in 2024. Sensitivity results for the low 
and high uplift scenarios are presented in Supplementary 
Table S2.

International comparisons
Figure 6 presents Irish estimated total prevalence of life-
limiting conditions amongst children aged 0–19 (baseline 
and adjusted) alongside selected international estimates 
[3, 5, 8, 29–31, 39–41, 44, 45].

The E3 baseline estimate for Ireland was the lowest in 
the comparator group and somewhat of a low outlier. The 
E2 and E1 baseline estimates for Ireland were in line with 
estimates for Queensland, Scotland (inpatient only) and 
Castilla y León in Spain ranging from 43.2 (Queensland), 
44.6 (Ireland E2), 45.0 (Scotland), 50.0 (Ireland E1) to 
51.3 per 10,000 (Spain) for 2019 (or years close to 2019). 
All of these estimates were based on hospital inpatient/
admissions data (Queensland: includes a small number of 
deaths).

Adjusted prevalence estimates, under the ‘average 
uplift’ scenario (E2 and E1) for Ireland (59.4 and 66.6) 
were in line with Wales (58.0), England (66.4) and to a 
lesser extent (73.1) British Columbia (Canada), also all 
based on hospital inpatient data. Prevalence was greater 
than > 80 per 10,000 in studies that calculated prevalence 
using hospital inpatient/admissions plus outpatient, 
emergency or prescriptions data (Taiwan, 81.0; South 
Korea, 95.5; Scotland, 130.0).

Discussion
Baseline estimates of hospital-based prevalence of life-
limiting conditions amongst children aged 0–19 in Ire-
land were between 34.8 and 50.0 per 10,000 in 2019 and 

Fig. 1  Study population flowchart
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Table 2  Baseline estimated prevalence of life-limiting conditions amongst children aged 0–19 in Ireland, 2019 & 2024, by estimation 
scenario (E1, E2, E3) and age group

E1 E2 E3
No. of patients with LLCs Prev No. of patients with LLCs Prev No. of patients with LLCs Prev

2019

  Age ≤ 1 1,256 207.9 1,121 185.7 873 144.4

  1–5 years 1,993 61.9 1,779 55.2 1,412 43.8

  6–10 years 1,375 38.0 1,228 34.0 964 26.6

  11–15 years 1,279 38.0 1,142 33.9 890 26.4

  16–19 years 781 30.4 697 27.2 518 20.2

Total 0–19 years 6,684 50.0 5,968 44.6 4,656 34.8

2024

  Age ≤ 1 1,253 226.0 1,119 201.7 873 157.4

  1–5 years 1,846 61.4 1,648 54.8 1,365 45.4

  6–10 years 1,158 33.5 1,034 29.9 858 24.8

  11–15 years 1,150 29.9 1,027 26.7 815 21.2

  16–19 years 687 24.3 613 21.7 510 18.0

Total 0–19 years 6,094 44.5 5,441 39.7 4,420 32.3
Source: Hospital In-Patient Enquiry, Healthcare Pricing Office

Excludes 1,233 visitors on holiday; LLCs = Life-limiting conditions; Life-limiting conditions defined as per Fraser et al. 2012

HIPE adopts revised editions of ICD10AM/ACHI/ACS every 4–5 years: 6th edition was used from 1 st Jan 2009–31st Dec 2014; 8th edition was used from 1 st Jan 
2015–31st Dec 2019; 10th edition was used from 1 st Jan 2020–31st Dec 2023; 12th edition was adopted 1 st January 2024

Fig. 2  Alternative scenarios for estimating number of inpatient children in acute public hospitals with a life-limiting condition in Ireland in 2019

 



Page 8 of 14Smith et al. BMC Pediatrics          (2026) 26:687 

between 32.3 and 44.5 per 10,000 population in 2024 
using alternative estimation methods. Correcting for 
potential under-counting in the data, adjusted estimated 
prevalence under sensitivity analysis was between 46.4 

and 66.6 per 10,000 in 2019 and between 43.0 and 59.0 
per 10,000 in 2024 (‘average uplift’ scenario).

These estimates equated to there being approxi-
mately 4,656–6,684 children aged 0–19 at baseline 

Fig. 4  Baseline estimated prevalence of life-limiting conditions amongst children aged 0–19 in Ireland, 2019 and 2024, by ICD10 chapter [E2 estimation 
scenario]
 Source: Authors’ analysis of discharge-level HIPE data from Healthcare Pricing Office, Health Service Executive

 

Fig. 3  Baseline estimated prevalence of life-limiting conditions amongst children aged 0–19 in Ireland, 2019 and 2024, by age and sex [E2 estimation 
scenario]
Source: Authors’ analysis of discharge-level HIPE data from Healthcare Pricing Office, Health Service Executive
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with a life-limiting condition in Ireland in 2019, and 
4,420–6,094 in 2024. Adjusting for under-counting in 
the data could mean the number in 2019 was closer to 
6,203–8,906.

In both years, prevalence estimates were highest for 
infants < 1 year, higher for males than for females, and 
highest amongst children aged 0–19 with a life-limiting 
condition in the neoplasm or congenital/chromosomal 
ICD10 chapter.

Importance for CPC policy and planning in Ireland
These are the first estimates of prevalence of life-limiting 
conditions amongst children in Ireland calculated using 
Irish-specific hospital data. The need for detailed infor-
mation on prevalence has been well-documented in Irish 
palliative care policy and research documentation [47]. 

The findings are particularly timely because of govern-
ment commitments to evaluate and revise the outdated 
2009 national policy on palliative care for children [16, 
48]. Up-to-date estimates of the number of children with 
life-limiting conditions, together with details on demo-
graphic and clinical characteristics, provide valuable evi-
dence to feed into this planning process.

Until now, children’s palliative care policy and plan-
ning in Ireland relied on application of prevalence from 
the UK to Irish population data. While these estimates 
provided a useful ballpark for estimating total preva-
lence, detailed demographic or clinical stratification was 
not feasible. The estimates ranged from 1,361 children 
with life-limiting conditions in the 2009 national policy 
on children’s palliative care [16], to 3,840 in a subse-
quent 2016 CPC policy evaluation [18], to a more recent 

Fig. 5  Baseline estimated prevalence of life-limiting conditions amongst children aged 0–19 in Ireland by location of residence, categorised by Com-
munity Health Organisation (CHO), 2019 and 2024 [E2 estimation method]
Source: Authors’ analysis of discharge-level HIPE data from Healthcare Pricing Office, Health Service Executive. Map source: template adapted from 
Presentation Magazine (www.presentationmagazine.com). Notes: CHO 1: Counties Cavan, Donegal, Leitrim, Monaghan, Sligo; CHO 2: Counties Galway, 
Roscommon, Mayo; CHO 3: Counties Limerick, Clare, North Tipperary; CHO 4: Counties Cork, Kerry; CHO 5: Counties Wexford, Carlow/Kilkenny, Waterford, 
South Tipperary; CHO 6 & 7: Counties Dublin South, Wicklow, Kildare; CHO 8: Counties Laois, Offaly, Longford, Westmeath, Meath, Louth; CHO 9: Dublin 
North. Above national average prevalence = more than 5% above national average; Below national average prevalence = more than 5% below national 
average

 

www.presentationmagazine.com
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estimate of 8,311 cited in a 2020 clinical governance plan 
[17]. Our findings support the conclusion that the esti-
mated number of children with life-limiting conditions in 
Ireland was much higher in 2019/2024 than outlined in 
the current 2009 national policy. Even our most conser-
vative estimator, E3, suggests there were more than 4,400 
children aged 0–19 with life-limiting conditions in the 
country in 2019/2024 and that the numbers underpin-
ning service planning need to be substantially increased.

It is also important to remember that the focus in this 
paper is on counting the number of children with life-
limiting conditions which can be used in population-
planning as a baseline indicator of need for children’s 
palliative care. However, not every child with a life-limit-
ing condition will need specialist palliative care and addi-
tional information is needed on the complexity of care 
needs. Further work is underway on identifying useful 
indicators of complexity, which, when combined with a 
life-limiting diagnosis, could signal a need for palliative 
care in population-level data [8, 49].

Which estimate?
Given the absence of a unique health identifier in the 
Irish public acute hospital inpatient data, it is important 
to acknowledge that point estimates of prevalence of life-
limiting conditions amongst children in Ireland are not 
possible. However, the following indicators can help put 
the available estimates into context.

First, analysis of underlying hospital discharge activ-
ity in HIPE from 2009 to 2024 suggests that patterns of 
hospital activity for the 0–19 age group are still recover-
ing to pre-Covid 19 levels. Thus, there is a valid argument 
for focusing on prevalence estimates based on 2019, pre-
Covid, hospital activity until 2025/2026 data are avail-
able. A similar observation of the impact of the pandemic 
on hospital utilisation, and consequently, prevalence esti-
mates, was made in a study of prevalence of life-limiting 
conditions amongst children aged 0–17 in Spain [40].

While the adjusted estimates rightly focused on cor-
recting for under-counting in the data, English data were 
used to inform the adjustment method. The adjustments 
were aimed at counting any children who may have been 
in hospital within a given year but whose life-limiting 
condition was not counted at that time. Further informa-
tion on coding of co-morbidities in Irish hospital data 
would be needed to fully understand the extent to which 
a child with a life-limiting condition may be admitted for 
inpatient acute hospital care and not have their under-
lying condition coded during that hospital admission. 
Thus, caution is advised in over-reliance on the adjusted 
estimates.

Nonetheless, the adjusted estimates play a role in flag-
ging the uncertainty inherent in estimating prevalence of 
life-limiting conditions amongst children in Ireland and 
allow for other potential sources of under-counting in 
the data. For example, there are known gaps in the num-
ber of neonatal deaths in hospital that are reported in 

Fig. 6  Total estimated prevalence of life-limiting conditions amongst children aged 0-17+ by country/region(years vary by country between 2015–2019)
Source: Authors’ analysis of discharge-level HIPE data from Healthcare Pricing Office, Health Service Executive. Notes: Ireland: dark shaded bars = baseline 
estimation scenarios; light shaded bars = ‘average uplift’ scenario from sensitivity analysis. Inp only = data on hospital inpatients only; Admitted care + 
mortality data: data on hospital admissions and mortality data; Inp + outp + emerg data = data on hospital inpatients, outpatients and emergency; Inp 
+ presc = data on hospital inpatients and prescriptions. Ireland = Age 0–19, 2019; Queensland [44] = Age 0–21, 2016; Scotland [45] = Age 0–21, 2018/19; 
Castilla y León (Spain) [40] = Age 0–17, 2019; Wales [8] = Age 0–17, 2019; England [5] = Age 0–19, 2017/18; British Columbia (Canada) [39] = Age 0–25, 
2017; Taiwan [41] = Age 0–25, 2017; South Korea [46] = Age 0–24, 2015
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HIPE compared with mortality records, because not all 
cases where a newborn is cared for at the mother’s bed-
side and dies in a very short space of time are formally 
admitted and recorded in HIPE. To illustrate, a total of 90 
early neonatal hospital deaths (i.e., deaths within 7 days) 
were reported for the year 2022 in the National Perina-
tal Mortality Clinical Audit [50], with comparable data 
in HIPE showing 51 early neonatal deaths (i.e., 51 deaths 
of infants formally admitted to HIPE with length of stay 
less than 7 days). Thus, the HIPE dataset understates the 
numbers of neonates with life-limiting conditions and 
further investigation is needed to determine the extent of 
these discrepancies.

Overall, the three alternative baseline estimation sce-
narios worked well to generate a range of lower, middle 
and upper prevalence estimates. The E1 baseline estimate 
provided an upper limit to the estimates, controlling for 
double counting of hospital episodes (i.e., by excluding 
transfers to other hospitals), but not for multiple hospital 
admissions in the data. E2 and E3 corrected for double 
counting of hospital episodes and also double counting of 
children (i.e., by estimating multiple admissions). The E2 
method relied on Irish-specific data to control for multi-
ple admissions, providing a mid-point between the other 
two estimators.

International comparisons
The international comparisons show that even after con-
trolling for consistency in terms of definitions (of life-
limiting conditions), data, methods and time period, the 
estimated prevalence of life-limiting conditions varied 
across a sample of high-income countries from 43.2 in 
Queensland to 73.1 per 10,000 in British Columbia (Can-
ada) for those calculating hospital (inpatient) prevalence.

Focusing on the European countries within that sam-
ple, the Irish estimates (with the exception of the E3 
baseline estimate) were in line with the prevalence range 
of 45–66 per 10,000 (Scotland, England, Wales, Spain). 
These results provide valuable evidence on comparability 
of prevalence across similar countries and are consistent 
with recent work investigating epidemiological cross-
national transferability of paediatric life-limiting preva-
lence from the UK to Germany [51].

In these European countries, prevalence was high-
est amongst infants aged < 1, and in the Irish setting at 
least these findings underpin the importance of foster-
ing greater collaboration between maternity-hospital 
based care and specialist CPC services. The general pat-
tern of prevalence across age groups from high (infants) 
to low (teenagers) was consistent across these countries 
although more detailed conclusions about prevalence 
patterns amongst the age groups 17–21 were not possible 
because of varying age ranges across the studies.

Estimated prevalence was unsurprisingly highest for 
the three studies examining prevalence using additional 
data (but still with similar underlying methods) including 
outpatient and emergency hospital data (Taiwan, South 
Korea) and prescriptions data (Scotland) ranging from 
81.0 to 130 per 10,000 population. In addition, the stud-
ies in Taiwan and South Korea included older ages up to 
25, finding high prevalence amongst the young adult age 
groups 20–24 (South Korea) and 21–25 (Taiwan) in these 
countries which further set these estimates apart within 
the sample of countries.

Methodological considerations
Two broad estimation approaches have been identified 
in the literature on quantifying need for CPC, including 
incidence studies focusing on numbers of deaths with 
end-of-life care needs, and studies estimating prevalence 
of CPC needs amongst children living with life-limiting 
illness [3]. As discussed in the literature, relying only on 
mortality data to estimate CPC needs risks under-esti-
mating the number of children who could benefit from 
palliative care, because CPC needs arise across the full 
trajectory of a child’s illness and not just at the end of life 
[3, 52–55].

This study contributes to a growing body of work mak-
ing use of hospital inpatient data [5, 8, 26, 39, 41], allow-
ing us to estimate prevalence of life-limiting conditions 
amongst children, and potential needs for palliative care 
throughout their lives, compared with studies analysing 
deaths only, restricting the analysis to incidence of end-
of-life care needs.

Data limitations typically limit the choice of estima-
tion approach in this field. This study shows that even 
in the absence of a unique health identifier, available 
national administrative data on hospital utilisation can 
still be used to estimate prevalence of life-limiting con-
ditions amongst children. The approach in this paper 
has demonstrated application of systematic and trans-
parent methods for controlling for double counting in 
discharge-level hospital inpatient data, providing a set of 
prevalence estimates for comparison internationally and 
that can feed into national policy and decision making. 
Transparency is key, allowing for adjustments to be made 
to the underlying assumptions as and when better data 
come available (e.g., on multiple admission rates for chil-
dren aged 0–19).

Limitations
One of the main limitations in the analysis stems from 
applying one-off static adjustments to correct for double 
counting of patients in the discharge-level hospital inpa-
tient data. We applied the same correction for multiple 
admissions to both 2019 and 2024 and the main purpose 
for comparing these two years was to control for the 
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continuing impact of the Covid-19 pandemic on health-
care utilisation patterns. Beyond that, in the absence of 
more information on trends in multiple admissions in 
Irish hospitals over time, it was not possible to exam-
ine changes in prevalence over time. Given the consis-
tency in estimated prevalence of life-limiting conditions 
amongst children across the sample of European coun-
tries examined in this analysis, it is likely that the same 
trends of increasing prevalence observed in the European 
counterparts have also been occurring in Ireland. Future 
analysis of multiple admissions within paediatric hospi-
tals using a hospital-specific (i.e., not national) patient 
identifier could contribute to this analysis, improving on 
this paper’s use of adult data on hospital re-admissions, 
and allowing preliminary assessment of changes in preva-
lence over time in Ireland.

However, while the methods applied in this paper make 
the best use of available data and make important con-
tributions to informing new national policy on children’s 
palliative care in Ireland, further planning and organisa-
tion of palliative care into the future will require more 
detailed analysis of trends in prevalence across regions 
and over time, both of which are made more difficult in 
the absence of a unique health identifier. A unique health 
identifier is currently being rolled out in Ireland [56] but 
the timeline for inclusion within national hospital data is 
not yet known. Analysis by region in this paper focused 
on 9 Community Health Organisations (CHOs). Planning 
and delivery of health services in Ireland has since been 
reorganised into 6 new Health Regions, and this regional 
analysis of prevalence can be updated when access to 
more detailed regional HIPE data is feasible.

The analysis adopted a conservative approach to cal-
culating prevalence by using three alternative estimation 
scenarios. Confidence intervals around the estimates that 
allowed for uncertainty in the assumptions (e.g., uncer-
tainty around the percentage of multiple admissions, 
skewed distributions of hospital admissions for children 
with chronic conditions) would have further strength-
ened the analysis but was not feasible without further 
background data.

As noted, there were known sources of under-count-
ing in the data including patients who may have been in 
hospital but their life-limiting condition was not coded 
and early neonatal deaths not coded in HIPE. Additional 
sources of under-counting include children with life-lim-
iting conditions who may not have had a hospital admis-
sion in the years of analysis. Evidence from the study in 
British Columbia indicated that only 25% of patients aged 
0–25 with a life-limiting condition required a hospital 
admission in each year of a 6-year time period [39], and 
prevalence estimates from Scotland took into account 
prescriptions data in an attempt to capture children 
who may not have had a hospital admission in the year 

of analysis [45]. Future analysis can examine prescription 
medications dispensed at community-based pharma-
cies in Ireland to capture some of this under-counting. 
Detailed data on private adult hospital activity are not 
currently available in Ireland and thus it is possible that 
some private hospital inpatient activity for the age group 
16–19 is missing from this analysis.

Conclusions
Best available data indicate that estimated prevalence of 
life-limiting conditions amongst children aged 0–19 in 
Ireland was between 34.8 and 50.0 per 10,000 population 
in 2019, with higher estimates under sensitivity scenarios 
adjusting for under-counting in the data. 

These are the first estimates of prevalence of life-lim-
iting conditions amongst children in Ireland that have 
been calculated using Irish-specific hospital data. The 
evidence can support the evaluation and development 
of a new national policy for children’s palliative care in 
Ireland.

The prevalence estimates are in line with prevalence 
from other similar-income countries based on studies 
using similar definitions of life-limiting conditions, data 
sources, and methodologies. The findings demonstrate 
how careful application of transparent methods to rou-
tinely collected administrative hospital activity data 
can yield important findings even in the context of data 
limitations.
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