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Abstract
Background Paediatric complex chronic conditions
(CCCs) are life-limiting conditions requiring paediatric
palliative care, which, in Belgium, is provided through
paediatric liaison teams (PLTs). Like the number of children
and adolescents with these conditions in Belgium, their
referral to PLTs is unknown.
Objectives The aim of the study was to identify, over a
5-year period (2010–2014), the number of children and
adolescents (0–19 years) living with a CCC, and also their
referral to PLTs.
Methods International Classification of Disease codes
(ICD-9) corresponding to a CCC, as described by Feudtner
et al, and national registration numbers were extracted
from the databases of all hospitals (n=8) and PLTs
(n=2) based in the Brussels region. Aggregated data
and pseudonymised national registration number were
transmitted to the research team by a Trusted Third Party
(eHealth). Ages and diagnostic categories were calculated
using descriptive statistics.
Results Over 5 years (2010–2014) in the Brussels
region, a total of 22 721 children/adolescents aged 0–19
years were diagnosed with a CCC. Of this number, 22 533
were identified through hospital registries and 572 through
PLT registries. By comparing the registries, we found that
of the 22 533 children/adolescents admitted to hospital,
only 384 (1.7%) were also referred to a PLT.
Conclusion In Belgium, there may be too few referrals
of children and adolescents with CCC to PLTs that ensure
continuity of care.

Introduction
A complex chronic condition (CCC) “can be
reasonably expected to last at least 12 months
(unless death intervenes) and to involve
either different organ systems or one organ
system severely enough to require specialty
paediatric care and probably some period
of hospitalisation in a tertiary care centre”.1
Life-threatening diseases are diseases which
might shorten life expectancy. Life-limiting

What is known about the subject?
►► The number of children and adolescents facing com-

plex chronic conditions is increasing.
►► Complex chronic conditions are considered life lim-

iting/life threatening.
►► A list of complex chronic conditions linked to

International Classification of Diseases codes is
available.

What this study adds?
►► Over 5 years (2010–2014), 22 721 children/adoles-

cents aged 0–19 years were diagnosed with a complex chronic condition through databases from eight
hospitals and two paediatric liaison teams located in
Brussels, Belgium.
►► Children/adolescents with complex chronic conditions admitted to a hospital are rarely referred to
paediatric liaison teams in Brussels.

conditions are defined as health conditions
with no reasonable hope of cure and that will
ultimately lead to early death.2 A complex
chronic condition is sometimes life limiting
and often life threatening and might require
paediatric palliative care at different stages.3
It is not easy to establish the number of children living with a life-limiting condition.4
In England, Fraser et al5 found a prevalence
of 3.2% of children (0–19 years) living with
such a condition, and Jarvis et al found in
the CHiSP study conducted in Scotland from
2009 to 2014 that 20 436 children and young
people (0–25 years) were identified as having
life-limiting conditions.6
Many other studies relied on death registries to estimate the number of children with
CCCs. A Canadian study found that 26.8% of
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Methods
Design
This retrospective hospital-based study used existing
health data collected from all the hospitals in Brussels
with paediatric units (n=8) and from all the PLTs based
in Brussels (n=2).
There were three reasons for choosing the 5-year
study period, which started in 2010 and ended in 2014.
First, when the official funding of paediatric liaison care
teams started in 2010, data registration became mandatory. Second, in 2015, the International Classification of
Diseases, Ninth Revision (ICD-9) classification changed
in Belgium to ICD-10. Third, the only published study on
the number of children referred to PLTs in Belgium was
based on the same 5-year period.13
Patient selection
For this study, we selected all children/adolescents (0–19
years) diagnosed with a CCC and admitted between
1 January 2010 and 31 December 2014 to one of the
eight hospitals in Brussels with a paediatric unit. Independently of their diagnosis, we also selected all children/adolescents (0–19 years) referred to the two PLTs
based in Brussels, knowing that these two PLTs cover the
eight hospitals in Brussels.
2

Data collection
We used the methods described by Feudtner et al14 based
on the ICD-9 codes15 linked to a CCC.
All ICD-9 codes corresponding to a CCC and linked to
a national register number were extracted from existent
hospital databases issued from a mandatory ‘minimal
hospital synthesis’ (Résumé Hospitalier Minimum; RHM),
an anonymised registration system for administrative,
medical and nursing data.16 We created a standardised
electronic file in Excel that included the variables and
formulae requested, maximising the homogeneity of the
data collected by the data managers. These files were sent
to the data managers of each of the eight participating
hospitals and to the two PLTs.
Anonymously, as dictated by the Sectoral Committee
for Social Security and Health, the data managers at the
eight hospitals and two PLTs sent national registration
numbers and aggregated data to a Trusted Third party
(eHealth),17 which pseudonymised the national registration numbers, and sent the aggregated data to the
research team for analysis. Knowing the pseudonymised
national registration numbers of each children/adolescent, we were able to compare databases from the hospitals with those from the PLTs.table 1
Figure 1 presents the data-flow process used for this
study.
Data analysis
Figure 2 shows the flowchart of the process leading to the
definitive database.
Ages and diagnostic categories were calculated using
descriptive statistics with program R software (V.3.3.2).
Results were discussed in three meetings with the steering
committee of the Brussels Pluralist Federation for Palliative
and Continuing Care, consisted of DB, TW, BB and CF.18
Patient and public involvement
This study was commissioned by the Brussels Regional
Platform for Palliative Care, called the Brussels Pluralist
Federation for Palliative and Continuing Care (FBSP),
who wanted to estimate the number of children and
adolescents with complex chronic conditions and their
referral to specialised paediatric palliative care teams
called PLTs. The FBSP (DB, TW, BB, CF) were involved
in the design of the study and in the interpretation of the
results. Dissemination of these results was initiated and
coordinated by the FBSP, through a public conference
addressed to paediatricians and a special public seminar
on paediatric palliative care hold at the Brussels Francophone Parliament on 6 December 2018, at the invitation
of Julie de Groote, president.19

Results
Over the 5-year period, a total of 22 721 children and
adolescents aged 0–19 years with a CCC were identified
through the registries of the hospitals (n=8) and PLTs
(n=2) based in Brussels, Belgium.
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the 4199 children aged 0–19 years who died between 1997
and 2001 had had a CCC, and that 48% had died in the
first 6 months of life.7 A quarter of the 11 194 children
aged 1–19 years who died in France between 2005 and
2008 had a CCC.8 A European multicentre study showed
that a third of the 299 children aged 1–17 years who died
in Belgium in 2008 (35.8%, n=107) had had a CCC.9
However, it is known that relying on death record data
only does not reflect the real number of children with a
life-limiting or life-threatening condition, and therefore
it is recommended to use routine health data.10
Paediatric Palliative Care for children/adolescents
in Belgium is provided through five paediatric liaison
teams (PLTs), each of which is attached to a university
hospital. The mission per centre is to ensure continuity
of care through all care settings (in and out of hospital)
for children with life-limiting or life-threatening conditions, including CCCs. Funding of these PLTs has been
integrated into the Belgian Health coverage since 2010.11
In 2016, the legislation was modified to state that palliative care should not be restricted to end-of-life care but
should be provided progressively according to patients’
needs and wishes, independently of life expectancy.12
It is not known how many children and adolescents
live with CCCs in Belgium or what access they have to
paediatric liaison care teams. Hypothesising that many
children living with CCCs are not referred to a PLT, we
wished to establish (1) the number of children/adolescents (0–19 years) with CCCs and (2) the percentage
referred to PLTs in Belgium’s Brussels Region, which has
eight hospitals with a paediatric unit and two PLTs.

Open access

Variables requested of data
managers

Limitation imposed by CSSSS

Variables received by the research team

National registration number
Principal and secondary
diagnosis of a complex chronic
condition

Pseudonymisation
Principal diagnosis aggregated to 1 of the 9
categories; secondary diagnosis aggregated
to 1 of the 9 categories

Pseudonymised code
Cancer; digestive disease; cardiovascular
disease; haematological/immunological
disease; neurological disease; respiratory
disease; urinary disease; congenital/genetic
disease; metabolic disease

Dates of admission to and
discharge from hospital

Day/month/year

Day/month/year of admission day/month/
year of discharge

Date of birth (day/month/year)

Aggregated to six categories

0–11 months, 1–4 years, 5–9 years, 10–15
years, 16–19 years, >20 years

Gender

Male/female/unknown/changed

Male/female

Postal code of residence

Aggregated to one of the 13 regions in
Belgium

13 regions in Belgium; unknown

Nationality

Aggregated to one of the six regions defined
by WHO
Insured or not

6 regions

Insurance status

Of those, 22 149 children and adolescents aged 0–19
years with a CCC were admitted in one of the eight
hospitals but were not referred to a PLT, and only 384
(1.7%) children and adolescents were both admitted to a
hospital and referred to a PLT.
Regarding geographical factors, we found that 40.3%
(n=9081) of the children/adolescents with CCC admitted
to one of the eight hospitals were resident in the Brussels
region, whereas 45.2% (n=10 195) lived elsewhere. Data
were unknown for 14.6% (n=3257). Only 1.05% (n=95)
of all children residing in Brussels, diagnosed with a CCC
and admitted to a hospital in Brussels (n=9081) were
referred to one of the two PLTs based in Brussels.

Figure 1

Insured or not

When we looked at the type of diseases found for the
children admitted to hospitals (n=22 533), labelled with
a CCC and over a 5-year period, our results showed that
cardiovascular disease was the most common underlying condition (28%; n=6310), followed by neurological
conditions (18%; n=4125) and cancer (14%; n=3011).
These figures contrast with the type of diseases found in
the PLT databases (n=572), where diseases of the nervous
system predominated (21%, n=121), followed by cancer
(17%, n=98) and cardiovascular disease (10%, n=60).
We also found the following: that nearly one-third
of the children were aged under 1 year (30% n=6692),
and that 71% (n=276) of all registered hospital deaths

Data-flow process.

Friedel M, et al. BMJ Paediatrics Open 2019;3:e000547. doi:10.1136/bmjpo-2019-000547

3

bmjpo: first published as 10.1136/bmjpo-2019-000547 on 29 September 2019. Downloaded from http://bmjpaedsopen.bmj.com/ on January 8, 2023 by guest. Protected by copyright.

Table 1 Overview of the variables requested, received and the limitations imposed by the sectoral Committee for Social
Security and Health (CSSSS)
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Flowchart of the process leading to the definitive database.

(n=390; 0–19 years) involved children with cardiovascular diseases who had died before the age of 1.
Of all children admitted to hospital (n=22 533) in this
period, 87% had a European nationality (n=19 613),
7.5% an African nationality (n=1690) and 1.3% an Asian
nationality (n=298). The nationality of 2.7% (n=600) was
unknown.
Of all the children admitted to hospital with a CCC
in this period, 6.3% (n=1428) had no insurance and/or
received public assistance (CPAS).
Table 2 shows the number of children/adolescents
identified in hospital and PLT databases from 2010 to
2014 according to gender, categories of age and disease,
frequency of hospital admissions and length of stay.
Discussion
We identified a large number of children with a CCC
who had been admitted to hospitals in Brussels during
the study period (n=22 533). However, only a very small
4

percentage (1.7%; n=384) of those had been referred to
one of the two PLTs covering the same region at the same
period (2010–2014).
The high proportion of children with CCC who are not
referred to PLTs, especially those under 1 year, may be
partially explained by the fact that many of these children
die before they are discharged from hospital, but also
because neonatal palliative care is overlooked in Belgium.
Furthermore, a previous study conducted by Friedel et al
indicated that from all children followed up annually by
PLTs at a nationwide level (n=721), a high proportion of
home deaths (51%) occurred for all children who died
(n=85) and therefore were neither registered in death
hospital databases.13 The maximum number of 721 children followed up annually by the five PLTs in Belgium
invalidates therefore the hypothesis according which the
high number of patients with a CCC attending Brussels
hospitals (n=22 533) may have been referred to PLTs
outside Brussels.
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Figure 2
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Gender†
 Female

Hospital % (n)
44% (9984)

Paediatric liaison % (n)
46% (263)

P value

 Male

56% (12 549)

54% (309)

Total

100% (22 533)

100% (572)

0.452

Age categories (years)†

Hospital % (n)

Paediatric liaison % (n)

P value

 0<1

30% (6692)

31% (177)

 1–4

28% (6243)

31% (176)

 5–9

18% (3978)

16% (94)

 10–14

16% (3715)

17% (97)

 15–19

8% (1905)

5% (28)

Total

100% (22 533)

100% (572)

0.025*

Diseases

Hospital % (n)

Paediatric liaison % (n)

P value

 Cancer

14% (3011)

17% (98)

 Digestive disease

4% (848)

4% (24)

 Cardiovascular disease

28% (6310)

10% (60)

 Haematological/immunological disease

6% (1391)

5% (29)

 Neurological disease

18% (4125)

21% (121)

 Respiratory disease

3% (752)

5% (26)

 Urinary disease

7% (1553)

2% (11)

 Congenital/genetic disease

8% (1810)

5% (28)

 Metabolic disease

4% (972)

5% (27)

 Unknown

8% (1761)

26% (148)

Total

100% (22 533)

100% (572)

Deaths

Hospital (n)

Hospital and paediatric
liaison (n)

0–19 years

390

13

0–11 months

276

Unknown

<0.001*

100% (22 533)

100% (384)

Hospital admissions

Hospital % (n)

Hospital and paediatric
liaison % (n)

P value

Frequency of hospital admissions (median,
range, mean)

Once, 1–82 times, twice

3 times, 1–131 times, 6
times

<0.001†

Length of stay (median, range, mean)

5 days, 1–306 days, 12 days 20 days, 1–278 days, 33
days
100% (22 533)
100% (384)

<0.001†

*p<0.05.
†χ2
test.

While the number of children with cardiovascular
diseases is higher than in other studies,5 20 the other
studies in question used a different definition of life-limiting and life-threatening conditions, and therefore
different ICD-10 codes. The aggregation into diagnostic
groups in the UK-based studies also featured many
cardiovascular conditions in the congenital anomalies
group. Moreover, two of the eight hospitals included
in our study are university hospitals known for their
high number of highly specialised paediatric cardiological activities which could explain the high number of

children suffering from cardiovascular conditions found
in our results.
This study has four main limitations. First, according to
ICD-9, which was published in 2001 on the basis of paediatric deaths, the rapid progress of medical therapeutics
may be causing certain CCCs to evolve, which may therefore require fewer hospital admissions. Although reference to another classification, such as ICD-10, may have
yielded different results, the registration system in use
during the study period made this impossible. Second,
due to the obligation imposed on us to receive aggregated
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Table 2 Number of children/adolescents identified in the databases of hospitals and paediatric liaison teams from 2010 to
2014 according to gender, categories of age and disease, and hospital admissions
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Conclusion
Even though it is the mission of the two PLTs to ensure
continuity of care between the hospital and the homes of
children with a serious illness, we found that only a very
small percentage of the 22 533 children with a chronic
complex disease who were identified over a 5-year period
(1.7%, n=384) admitted to a hospital were followed up
by one of the city’s two PLTs. Our results suggest that the
number of referrals of such children and adolescents to a
PLT in Belgium is probably insufficient or is reserved for
the most complex situations. Further studies are needed
to estimate the type of care needed by children and
adolescents facing complex chronic conditions but also
to better understand why those patients are insufficiently
referred to paediatric liaison teams.
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