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Abstract

Background: Children with medical complexity (CMC) have been defined (Cohen et al., Pediatrics 127: 529–538,
2011.) as an emerging population potentially eligible for PPC. The current study investigated the prevalence of
children with medical complexities eligible for a local palliative care network, including a paediatric hospice.

Methods: A retrospective cross-sectional survey has been conducted using children clinical charts from 14 local
health authorities of our region (Emilia Romagna, Italy).

Results: The total number of children with life-limiting conditions was 601, with a mean age of 7.4 ± 4.8 years, a
prevalence of 8.4/10.000 residents < 19 years of age and a heterogeneous presentation among the provinces in the
region. Neurological diseases affect 51% of patients, followed by congenital diseases (21%) and pathologies
originating in the perinatal period (6%), while only 4% of the patients had a cancer diagnosis. Patients are
dependent from many devices and supports: 32% had a gastrostomy, 22% a respiratory support and 15% of
patients had both of them.

Conclusions: Observed regional prevalence of complex needs is lower than that published from other European
countries. More research is needed to raise awareness of palliative care for children with medical complexities in
order to address specific needs.
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Background
Paediatric Palliative Care (PPC) services have been ac-
knowledged as fundamental for improving the quality of
life of children with life-limiting and life-threatening
conditions and their families. They have evolved in the
past years towards a paediatric subspecialty, encompass-
ing inpatient and outpatient care in hospital along with

community-based services [1]. PPC services are increas-
ing worldwide, although models of care may be different
and analysis of need is still at an early stage. Whilst
some countries, such as the UK, USA, Canada and
Australia, have established PPC services, many other
countries are still looking for a suitable approach to care
children and families with PPC needs in-line with the
WHO definition of PPC [2].
The total number of children in need of PPC world-

wide each year may be as high as 21 million, with 8
million having problems that require specialist PPC [3].
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Children with medical complexity (CMC) have been
defined [4] as an emerging population potentially eligible
for PPC. They have multiple chronic health problems
that affect multiple organs resulting in: functional limita-
tions, high health care utilisation, and the need for med-
ical technology. They are also at high risk of adverse
medical, developmental, psychosocial, and family
outcomes.
According to the Italian law on Palliative Care (PC)

[5], PPC must be provided nationwide in Italy, strength-
ening the development of regional networks set up by
the existing health services and by dedicated structures
for PPC services, such as children hospices. Many of the
21 regions have designed a regional network of PPC, and
seven dedicated hospices have been opened so far.
Since 2012, the Emilia Romagna Region (RER) (North

of Italy) has developed a regional PPC network thanks to
a public-private collaboration with a non-profit
organization working in the palliative care field since
2001. Currently, a regional PPC day care service and a
regional paediatric hospice are under construction.
This paper is a retrospective cross-sectional survey to

obtain a snapshot of PPC patients being seen by the
existing regional network, to plan the RER PPC health
policy, and review the design of the PPC network. It
aims to identify the prevalence of CMC at a regional
level compared to international data available from the
literature. The study is preliminary to the implementa-
tion of a regional paediatric hospice.

Methods
A retrospective cross-sectional survey was done [6], pro-
viding the information needed to gather targeted results
from which to draw conclusions and make important
decisions [7].
The study was designed in collaboration with health

care professionals involved in the care of potentially eli-
gible PPC patients in 14 local health authorities within
the RER.
In the first step, the research team presented the pro-

ject to all 14 local health authorities during structured
meetings with local health professionals from the paedi-
atric services and units potentially involved with CMC
care. After obtained the consent to participate, data have
been collected.
Inclusion criteria were:

� Life-limiting or life-threatening conditions included
in the the Association for Children’s Palliative Care/
Royal College of Paediatrics and Child Health [8]
classification:
– Life-threatening conditions for which curative

treatment may be feasible but can fail. PC may be

necessary during phases of prognostic uncertainty
and when treatment fails

– Conditions where premature death is inevitable.
There may be long phases of intensive treatment
aimed at prolonging life and allowing
participation in normal childhood activities

– Progressive conditions without curative treatment
options, in which treatment is exclusively palliative
and may commonly extend over many years

– Irreversible but non-progressive conditions caus-
ing severe disability leading to susceptibility to
health complications and likelihood of premature
death. There may be unpredictable and periodic
episodes of care

� The child received care either at home or in hospital
during 2017

� The child and its family live in the RER
� The child was under the age of 19.

Quantitative data collected through the survey
included:

� Personal information e.g. age, sex, city of residence,
family composition

� Pathologies with corresponding ICD9 codes (up to 3
concurrent conditions);

� Health service use e.g. date of first contact, date of
death, admissions in 2017, which community and
medical services they accessed;

� Medical supports e.g. mobilisation aids, ventilator,
oxygen, and medical devices e.g. tracheostomy,
gastrostomy, urinary catheter

� Evaluation of clinical complexity utilising a recently
validated scale: the Assessment of Complex Clinical
Assistance Needs in Paediatrics (ACCAPED) Tool
[9]. The ACCAPED questionnaire contains
information on a range of clinical issues (breathing;
nutrition; epilepsy and state of consciousness; skin
and tissue integrity; mobility; ability to
communicate; sleeping characteristics; faecal
continence; medications; pain; and unexpected or
unpredictable events that could lead to death) to
detect the complexity of clinical needs and the
allocation to the appropriate PPC care level. Scores
≤ 29 come from patients typically handled at the
primary care level, intermediate scores (30–49) are
describing patients that can be referred for a PPC
consultation at a specialistic level, while ≥ 50 is
indication for full management by a third level PPC
centre.

� The number of deaths during 2017 and 2018.

Information was entered into a Microsoft® Excel®
spreadsheet which was sent to local health authorities to
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be completed as per the survey questions and then
returned to the researchers. All data were anonymised,
and no identifying data were included.
Data analysis of descriptive data was undertaken using

Microsoft® Excel® based tools.
Prevalence was calculated by identifying the number of

children with CMC per 10,000 residents < 19 years of age.
According to the Italian legislation, a formal ethical

approval for this study was not required. Patient data
were derived from children clinical charts within the
hospital or at home. All data were inserted anonymously
into the Excel® spreadsheets, with no identifying data
collected.

Results
All health authorities involved accepted to participate in
the survey, collecting data from their medical records.
Data were obtained from children’s clinical records for
both those being cared for at home and in the hospital.
The survey was carried out in 2018, data collected re-
ferred to children followed during 2017.
In 2017 there were 4,461,612 people living in the RER

with 711,765 < 19 year [10]. The total number of children
reported to have a CMC was 601 with an overall preva-
lence of 8.44 per 10,000 inhabitants < 19 years of age –
ranging from 3.31–11.61 in different provinces
(Table 1).
The total mean age was 7.4 ± 4.8 years (median age 7

years, range 0–18 years). This was the same for the non-
oncological patients (7.2 ± 4.80 years) who also had an
identical median age, whilst oncological patients were
older with a mean age of 9.1 ± 4.5 (median age 10, range
1–17 years). 56% were female and 44% male, 90% of the
main caregivers were the parents, and 42% of the chil-
dren had non-Italian parents.
The total number of conditions reported via the ICD9

codes was 195, which could be divided into eight main
subgroups (Fig. 1). Approximately half (51%) of the

children had neurological conditions (the single most fre-
quent diagnosis was cerebral palsy (n = 116 (19.3%)) and
most had neurological symptoms. The second most com-
mon group were those with congenital anomalies (21%),
35 (5.8% of total) were chromosomopathies. Only 4.2%
(n = 25) of children had oncological diseases of whom 9
had tumours of the central nervous system, 3 bone tu-
mours and 9 haematological neoplasms (Table 2).
Twenty-nine deaths occurred during 2017 and 2018, six

of whom (mean age 6.17 ± 4.84 years) were oncology pa-
tients (24%). The 23 deaths among the non-oncological
patients (mean age 6.04 ± 5.58 years) were primarily due
to diseases of the central nervous system (70%) and con-
genital anomalies (17%). A mean of one (±2.2) hospital ad-
mission per year was observed in these children with
CMC. 70% were urgent admissions with a mean length of
hospital stay of 4.5 ± 18.3 days (up to a maximum of 195
days); the mean day hospital attendance was 2.3 ± 11.5
days per year, with a maximum of 201.
The number of health professionals involved in the

care of individual children increased as clinical com-
plexity increased and were scattered throughout the
region. Figure 2 describes the percentage of children
receiving care from different health professionals, with
the physiotherapist being the most common, with
76.6% (n = 460) of children receiving care from a
physiotherapist, while only the minority of children
were regularly followed by a PC physician. Regular
home care was provided for 45% (n = 270) of children
and their families.
The majority of children (84% n = 505) utilised at least

one type of support e.g. mobilisation aids, ventilator,
oxygen and 42% (n = 252) had at least one medical de-
vice. 32% (n = 192) of children had a gastrostomy, 11.3%
(n = 68) were using a mechanical ventilator and 9% (n =
54) had a tracheostomy. (Table 3). 15% of children had
both nutritional and respiratory supports.
Patient clinical complexity was high with a mean

ACCAPED score of 51, with 48% of patients showing a
score ≥ 50, 30% 30–49 (second category) and 22% ≤29.
The different domains of the ACCAPED showed that
the presence of potential unexpected/ unpredictable
events was the greatest concern (identified in 30% of
children, n = 180), followed by challenges in breathing,
nutrition, seizures and constipation (Fig. 3).

Discussion
The study investigates the prevalence of CMC in the
RER while outlining their PC needs. To our knowledge,
this is the first survey in the nation directly involving
healthcare professionals to apply definitions and criteria
for PPC to their patients. This is also the first survey in
a specific region in Italy undertaken prior to opening a
new Children’s Hospice.

Table 1 Total and provincial prevalence of CMC children (n/
10,000 resident < 19 years of age)

Province Patients Neoplasm Prevalence (n/10,000 < 19 y)

Bologna 170 8 10,81

Modena 100 1 8,41

Ravenna 70 5 11,61

Reggio Emilia 70 2 7,39

Parma 67 3 9,39

Rimini 45 1 8,12

Piacenza 38 2 8,65

Forlì-Cesena 21 3 3,31

Ferrara 20 0 4,31

Total 601 25 8,44
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Our study shows a lower prevalence of CMC, with an
overall prevalence of 8.44 per 10,000 inhabitants < 19
years of age. This result is interesting, compared to the
need for PPC in other countries with high/upper middle
incomes, reported [3, 11] in a range between 20 and 30
children per 10,000 inhabitants < 19 years of age. More
recently, a study published in the UK [12] has shown an
increase in the number of children to 66.4 per 10,000
children living with life-limiting condition. Our findings
are similar to that seen in a nearby region in 2008 when
a prevalence of 9.5/10.000 was found [13]. Our different
results may depend on two issues. First, when we per-
formed the survey newer and more accurate eligibility
criteria [14, 15] were not available. Moreover, there may
have been some variation in the understanding of PC
from health care professionals involved: as demonstrated
by literature the awareness of PPC by health profes-
sionals is variable [16].
In addition, our patients have a high average clinical

complexity and could represent an estimation of patients

potentially referable to a specialist level PCC services, in-
stead of including the complete set of patients eligible to
the various level of PPC care. As services become more
developed within the region and more professionals are
sensitised to PPC, the number identified as having a
CMC, and therefore be potentially eligible for PC, may
increase.
According to our survey, approximately half (51%) of

the children had neurological conditions, the single most
frequent diagnosis was cerebral palsy (n = 116–19.3%).
This result is in line with an extensive study performed
in the UK in the years 2011–2012 [13] of children with
life-limiting diseases, aiming to identify prevalence of
need for palliative and supportive care. It found similar
mean age (8 years) and prevalence (8–10 per 10,000
children), with the majority of patients having neuro-
logical or congenital diseases. On the contrary, studies
from the US [17] and France [18] reported higher oncol-
ogy prevalence (30 and 26% respectively) whilst in Japan
[19] they reported a similar prevalence of oncological

Fig. 1 ICD9 main subgroup diagnosis among patients

Table 2 Oncological diagnosis (total n. 25)

Main pathology ICD9 codes Number of cases

Lymphoma 20,023, 20,268 2

Hodgkin Lymphoma 2019 1

Acute Leukemia 2040, 2041, 2080 5

Lymphangioma 2281 1

Ewing Sarcoma 3342 1

Other Bone Tumors 1708, 1712 2

Connective tissue tumors 1719 2

Neurofibromatosis Type I 23,771 1

Malignant central nervous system tumors 1910,1915, 1916,1917, 1919, 1922 9

Urinary tract tumor V105 1

Total 25
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diseases (7%). The high prevalence of neurological dis-
eases has already been described in the USA and Canada
[20] and highlighted by a recent review on PC for paedi-
atric neurology [21]. A major study in Italy showed more
than 300,000 (0–17-year-old) hospital admissions involv-
ing 12,000 children eligible for PPC [22]. The study does
not give the percentage of oncological patients (who
went to hospital mainly for disease management or diag-
nostic and therapeutic procedures) and non-oncological
patients, who were admitted for a variety of diseases or
complications (neurological 34%, respiratory 25%, digest-
ive 14%, congenital 4%, perinatal 7%, others 16%).
The high utilisation of medical aids and devices de-

scribed in our study is in line with other national studies
reporting at least two medical aids/devices per child with

regards to respiratory, feeding, pain and seizures [23,
24]. Children wih multiple chronic complex condition
and neurological impairment, together with the use of
technological assistance are known to have higher access
to health services and assistance costs [25].
The results presented here have been instrumental in

incorporating WHO guidelines for [26] planning our re-
gional service based on actual numbers, and observed
needs of local CMC, and will be the basis on which to
try to fulfil major PPC challenges over the next year,
such as allowing equal access to PPC services, integra-
tion between PPC teams and facilitation of continuous
care between hospital and community [1]. What is antic-
ipated is a PPC network, covering the entire area of RER
and including both home care and hospital care together
with one regional children’s hospice, as an efficient and
effective model of care. A specialised PPC team will be
the reference for network professionals, managing and
making the best use of health services in response to
specific patients and caregiver needs.
Less severe patients are probably still hidden to our

PPC Network, in particular the neonates and premature
babies [27].
Perinatal PPC was not included, although it has been

recognised internationally and nationally [28] as an im-
portant component of PPC, thus having an impact on
the prevalence, as the Global Atlas for PC at the end of
life identifies 14.64% of children < 15 needing PC at the
end-of-life are neonates [29].
According to our results, only 4% of children having

cancer. When further examined, these 23 cases were
those receiving end-of-life care. Since we mainly mea-
sured health services consumption it is likely that we
missed many oncological patients with low access to

Fig. 2 Percentage of children receiving care from different health professionals

Table 3 Medical Aids and Devices among patients

Aid or Device % patients

Suction Aspirator 30%

Mobility Aids 71%

Motor Physiotherapy Aids 38,1%

Respiratory Physiotherapy Aids 32,8%

Mechanical Ventilator 11%

Oxygen Therapy/High Flow 19%

Tracheostomy 9%

Monitor/Oximeter 34%

Enteral Nutrition Pump 31%

Gastrostomy 32%

Jejunostomy 2%

Central Venous Catheter/Midline 7%

Urinary catheter 4%
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such services, especially as outpatients, although they
may have had a potentially poor prognosis and be eli-
gible for early PPC.
Our attempt to describe the complexity was limited:

ACCAPED scoring is designed to assess only clinical
complexity. We have therefore missed the full picture of
patient and his/her family/caregiver complexity: health
being only part of a much broader scenario that usually
includes school, recreation, community, self-support, ad-
vocacy, leadership and financial issues. Such a full ap-
proach would provide a proactive, rather than reactive,
care so that critical medical and health events are
avoided to the greatest extent possible [30].

Conclusions
This survey provides the basis for an extended applica-
tion of PPC in RER, starting from an understanding of
who, how many and where the children are and who
currently cares for them. It has resulted in the setting up
of a permanent PPC network that is constantly updating
its patient list.
The knowledge of patient characteristics and caregiver

needs has been highly valuable in designing and improv-
ing the network, because PPC can extend throughout
the illness trajectory, and it is therefore important to
adopt an integrated model with community-based PPC
and family centred care and to properly disseminate
PPC throughout the health system.
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