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ABSTRACT
Introduction: Complex chronic conditions are becoming more prevalent in
paediatric age, as a group of diseases requiring a multiplicity of care and
technological resources and with a great impact on children, family, and
society. Palliative care has a growing significance in its approach.
Methods: Observational, longitudinal, and retrospective analysis of hospital
admissions due to complex chronic conditions in the Paediatric Ward of a level
II hospital over a five-year-period (2015-2019).
Results: We had 431 hospitalizations (209 patients), corresponding to 18%
of total hospital admissions in the period studied. Median length of stay was
5 days. Male sex counted for 59% of all hospitalizations and median age was
5 years. The most frequent categories were neurologic and neuromuscular
disorders (39%) and hematologic disorders (23%); the main diagnosis were
sickle cell disease (23%) and cerebral palsy (16%). We verified pluripathology
in 15% and polymedication in 32%. The most associated comorbidities were
epilepsy (29%) and sleep disorders (18%). Dependency on technological
support was found in 26%. The decompensation of the underlying disease
was the main reason for hospitalization (52%); 4 hospitalizations were aimed
to caregiver’s rest. 14% of patients had ambulatory’s specific support. Death
occurred in 4 patients.
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Conclusion: This study, innovative at national level, revealed a significant
rate of hospital admissions due to complex chronic conditions. Awareness of
this reality is essential for planning a suitable healthcare system based on a
multidisciplinary approach. It is crucial to encourage our national Paediatric
Palliative Care network and enhance education and social security support.
Introduction
Complex Chronic Conditions (CCC) include a set of
clinical conditions that are increasingly prevalent
in paediatric age, due to remarkable advances in
paediatric healthcare and technological evolution in the
last decades. These factors have decisively contributed
to a longer survival in this group of patients.1
The concept of CCC comprises disease’s evolution time
and its impact on the child.2 Feudtner et al defined
CCC as “any medical condition that can be reasonably
expected to last at least 12 months (unless death
intervenes) and to involve either several different
organ systems or one organ system severely enough to
require specialized paediatric care and probably some
period of hospitalization in a tertiary care center”.3
CCC’s prevalence among children and adolescents in
Portugal is not well known. A recent study analyzed
paediatric mortality in our country between 1987
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and 2011 and concluded that there were 10571
deaths from CCC, corresponding to 27% of paediatric
mortality in this period.4 Another study, published
in 2019, revealed that 15.5% of paediatric hospital
admissions in mainland Portugal between 2011 and
2015 corresponded to patients with at least one CCC’s
cathegory.5 These data suggest a significant prevalence
of CCC in paediatric age in Portugal.
CCC are severe organic diseases, most of them without
cure, which require a multiplicity of care, technological
and therapeutic resources, and frequent need for
hospitalization.
Palliative care is crucial for an adequate CCC’s
management. According to the Association for
Children’s Palliative Care, paediatric palliative care
offers an active and comprehensive approach and
management to children and adolescents from initial
diagnosis, throughout life and after death.6 It focuses
on improving patient’s and caregivers’ well-being and
family support covering physical, emotional, social, and
spiritual dimensions.
According to the World Health Organization, main
objectives of palliative care include prevention and relief
of suffering of paediatric patients and their families, that
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are confronted with multiple issues derived from a lifethreatening disease.7 Palliative care is thus considered
a basic human right for all children, in particular
for CCC carriers.8 Amelioration of quality of life and
minimizing pain and distress through an integrated
and multidisciplinary approach must be the goal.9,10
This study aimed to characterize level II hospital
admissions of children and adolescents with CCC
through socio-demographic analysis, identification of
main disorders and comorbidities, characterization of
hospitalizations and ambulatory care follow-up.
Methods & Materials
Observational, longitudinal, and retrospective analysis
of hospital admissions due to CCC in the Paediatric
Ward of a level II hospital over a five-year period (from
January 1st, 2015, to December 31st, 2019).
Definitions and Concepts
We used Feudtner et al CCC’s definition published
in 2000 and updated in 2014, which includes ten
CCC categories: neurologic and neuromuscular,
cardiovascular, respiratory, renal and urologic,
gastrointestinal, hematologic or immunologic,
metabolic, other congenital or genetic defects,
malignancy, premature and neonatal.1,3 Two aspects of
this classification were included, independent from the
above-mentioned categories: technological dependency
and organ transplantation.1,3
For categorization of CCC we used the diagnostic codes
of the International Statistical Classification of Diseases
and Related Health Problems, version 10 (ICD-10).
We defined pluripathology as the occurrence of two or
more CCC categories in the same patient, and main
CCC as the disease with the greatest impact on quality
of life and suffering of the child.
Polymedication was designated as the daily use of three
or more drugs.
We considered a social case as the situation in which
hospital discharge was deferred to ensure a formal
support network that guaranteed the continuity of care
after hospital discharge, or whenever the complexity of

social and environmental situation had the potential to
worsen biological and psychological health conditions.11
Readmission was defined as the need for rehospitalization
due to the same disease and up to 30 days after hospital
discharge.
Sample Selection
Our sample included patients with CCC aged from 0 to
17 years and 364 days old that were admitted in the
Paediatric Ward in the above-mentioned 5-year-period.
Data Collection
Data was collected retrospectively by consulting
patients’ electronic clinical files. We obtained information
about socio-demographic parameters (age, gender,
educational insertion, place of residence); main
caregiver (age, academic qualifications); household
(type of family); CCC characterization (category, age
of diagnosis, evolution, presence of comorbidities,
polymedication, need for technological support,
outpatient follow-up, do-not-resuscitate order - DNR);
characteristics of hospital admissions (date, cause,
duration, readmissions, death), including the annual
number of hospitalizations per patient. We assigned
a code for each hospital admission in our database to
ensure anonymization.
Data Analysis
We p e r f o r m e d a d e s c r i p t i v e a n a l y s i s o f a l l
sociodemographic variables and CCC’s hospital
admissions. Data was analyzed using Microsoft Excel
2011® program.
Results
We had 431 hospital admissions for CCC (209 patients),
corresponding to 18% of the paediatric hospital
admissions in the studied period (n=2405).
Sociodemographic Characterization
Male sex counted for 59% of all hospitalizations. Median
age was 5 years in the child’s first hospitalization
(minimum 0 – maximum 17); of all patients, 54% were
younger than 5 years (30% ≤12-month-old) (Figure 1).
Regarding educational integration, 59% of our patients
attended school, 3% were integrated in care centers

Figure 1. Distribution of patients by age
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and 1% in institutions; 37% did not make part of an
educational facility of any sort.
As for the area of residence, nearly all patients lived
in Lisbon metropolitan area (96%); 2% resided
in Alentejo, 1% in the Central Region and 1% in
the autonomous region of the Azores. Almost all
patients lived at home (99%) and three patients were
institutionalized (1%).
We verified a median age of the primary caregiver of
39 years in the child’s first hospitalization (minimum
16 – maximum 53), most of them ranging from 30to 50-year-old (n=137); 49 were younger than 30
years old and four of them over 50; there was no data
concerning the age of 19 caregivers (9%).
Regarding main caregiver’s academic qualifications,
72 caregivers had completed higher education, 42
completed secondary and 23 primary education and
1 caregiver had no academic qualification. We could
not obtain data concerning this parameter in 71 cases
(34%).
Most children were part of a nuclear family (n=159),
while 34 children belonged to single-parent family and
1 child to an extended family. Household data was
missing in 15 cases (7%).
CCC Characterization
Most frequent CCC categories were (Table 1):
• neurologic and neuromuscular (39%), mainly cerebral
palsy (n=68) and neurogenetic syndromes (n=36);
• hematologic or immunologic (23%), all of them sickle
cell disease (n=100);
• other congenital or genetic defects (13%), of which
Down syndrome was the most prevalent (n=12);
• neonatal and premature (7%), with 14 hospitalizations
due to bronchopulmonary dysplasia.
Most frequent diseases were sickle cell disease (23%),
cerebral palsy (16%), and neurogenetic syndromes
(8%).
Pluripathology was present in 64 hospital admissions
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Table 1. Distribution of hospitalizations by CCC
categories.
CCC Categories

n

Percentage

Neurologic and
neuromuscular

168

39%

Hematologic or
immunologic

100

23%

Other congenital or
genetic defect

58

13%

Premature and neonatal

30

7%

Malignancy

19

4%

Renal or urologic

19

4%

Cardiovascular

12

3%

Metabolic

10

2%

Gastrointestinal

8

2%

Respiratory

7

2%

(15%). Within this subgroup of patients, most frequent
secondary CCC categories were:
• neonatal and premature (n=22), with
bronchopulmonary dysplasia being the most common
diagnosis (n=15);
• neurologic and neuromuscular (n=14), of which
cerebral palsy is highlighted (n=11);
• cardiovascular diseases (n=14), mostly due to
congenital heart defects (n=8).
Other secondary CCC were malignancy (n=3),
respiratory (n=2), renal and urologic (n=1), hematologic
or immunologic (n=1) and metabolic (n=1).
Comorbidities were present in 266 (62%) of all hospital
admissions (in 176 cases more than one comorbidity
was detected). Most frequent comorbidities were
epilepsy (29%), sleep disorders (18%) and asthma
(13%) (Figure 2).
Technological dependency was present in 112
hospitalizations (26%), of which 87 cases had a

Figure 2. Associated comorbidities in hospitalized patients with CCC.
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Figure 3. Technological support in hospitalized patients with CCC.

single-organ support dependency (Figure 3). The most
frequent technological support was ventriculoperitoneal
shunt (n=41), followed by endoscopic percutaneous
gastrostomy (n=30) and tracheostomy (n=29).
There were no hospitalizations due to organ
transplantation.
Regarding CCC’ time of diagnosis, we found a median
age of 3-months. Antenatal diagnosis occurred in 21
patients (10%) and in neonatal period in 86 patients
(41%); in most cases, diagnosis was made in the first
year of life (72%).
Median time from diagnosis to first hospitalization was
three years.
Polymedication was present in 52 patients (25%) and
138 hospitalizations (32%), predominantly in children
and adolescents with neurologic and neuromuscular
(n=78) and hematologic or immunologic diseases
(n=30).
Regarding ambulatory care, 14% of patients had
specific support, most of them (18/29) had a regular
follow-up in our hospital’s Paediatric Palliative Care
team (Equipa Intra Hospitalar de Suporte em Cuidados
Paliativos Pediátricos - EIHSCPP); patients that were
not assisted by this team had social support (n=7),
psychological support (n=2) and Integrated Continuing
Care team support (ICC, n=2). DNR was registered
in 2% of all hospital admissions (six hospitalizations
corresponding to four children).
Hospital admissions’ characterization
We had a median of annual hospital admissions of 86
(minimum 79 – maximum 92) and 1 hospitalization
per patient (minimum 1 – maximum 16). Median
hospital stay was 5 days (minimum 1 -maximum
210), which was longer when compared with non-CCC
hospitalizations (median of 3 days).
CCC’s complications were responsible for 52% of

hospital admissions, followed by infections (17%),
respiratory or neurologic causes (15% and 7%,
respectively), technological support dysfunction (5%),
need for nutritional support (3%) and caregiver’s rest
(1%; n=4).
Social cases were identified in 4% of all hospitalizations
(n=15), corresponding to five patients.
Hospital readmissions occurred in 17% of cases (n=73),
mostly motivated by CCC’s complications (n=37); about
half of them occurred in patients with neurologic and
neuromuscular diseases (n=35). In the same five-yearperiod, number of readmissions in the Paediatric Ward
for any reason was 133.
There were four deaths (1% of all hospitalizations). In
three children death occurred as a consequence of a
low-respiratory infection: 9- and 14-year-old children
with cerebral palsy, and a 10-year-old child with Down
syndrome. The fourth death occurred in a six-month-old
infant who had a congenital glycosylation disorder, in
the context of refractory status epilepticus. DNR was
only registered in two of them (50%).
Discussion
The significant improvement in the extent and
quality of medical care in recent decades, although
asymmetrically on a global scale, has contributed to
a significant decrease in paediatric mortality, which
is currently low in developed countries. As a result of
the improvement in paediatric morbidity and mortality,
chronic disease in paediatric age has emerged in a
greater dimension, leading to new challenges for
patients, families and caregivers, communities, and
national healthcare systems.
Patients with CCC require a multidisciplinary followup, in ambulatory and hospital setting, and have
multiple and permanent needs; nevertheless, health
institutions are not yet sufficiently prepared to face
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them. On the other hand, the emotional, affective, work
productivity and absenteeism and financial impact that
these patients have on their families is of outstanding
relevance, often framed in a society that is still poorly
prepared and attentive to their needs.
This is an innovative study at a national level, which
revealed a significant number of hospitalizations in
children and adolescents due to CCC, representing
18% of total paediatric hospital admissions in a level II
hospital over a five-year-period. This value is similar to
what was reported in two studies, at both national level
(15.5% of paediatric hospitalizations corresponded to
patients with at least one category of CCC, according
to Lacerda et al.5) and international level (prevalence of
13% to 18% for CCC hospital admissions in Canada).12
Other studies carried out in Brazil13 and in the United
States14, demonstrated a prevalence of approximately
10%, a lower value if compared to what we found in
our study. This may be related, among other factors, to
the different diagnostic codification, sample differences,
and different access to healthcare.
The median age in our study was five years, which
is higher than the median age reported in a study
performed at the CCC Unit of Hospital Universitario La
Paz, which was two years.15
The greater number of hospitalizations in the first five
years of life was also reported by Newacheck et al.16 and
may be related not only with the higher frequency of
decompensation of CCC and infectious diseases, which
are the predominant causes of hospital admissions,
but also with caregiver’s insecurity in managing these
complications at home during the first years of their
child’s life and disease.
According to other studies15,16,17, we also verified a
predominance of male patients (59%). This reflects
the greater need for specialized health care between
male children and adolescents, who often have a more
severe disease.16
Most children lived in municipalities which belong
to the hospital catchment area or in neighboring
municipalities. Only 4% of patients lived in other
regions of the country but had a regular outpatient
Neurosurgery and paediatric Neurology follow-up in
our hospital.
Re g a r d i n g m a i n c a r e g i ve r s o c i o d e m o g ra p h i c
characterization, we observed that most caregivers
were between 30–50-year-old and that many had
completed secondary school or had higher academic
qualifications; these two aspects could have a positive
impact on children with CCC, as they may reflect a
greater CCC and palliative care literacy. However, a
significant number of caregivers had only completed
basic education and one caregiver had none, a factor
that may increase the vulnerability of this population
and quality of care provided, as their access to medical
information could be limited.
Concerning social, family and school context, most
children and adolescents were inserted in a nuclear
family and were integrated in schools, fact that promote
a more cohesive intrafamily support and a better social
integration. Nevertheless, a significant number of
patients belonged to single-parent household, which
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may increase the risk of social vulnerability of the child
and his/her caregiver. This could have a direct impact on
quality of life and, possibly, life expectancy. CCC implies
an enormous burden, multiplicity of care and frequent
hospitalizations; social precariousness on which some
of these families find themselves will inevitably hinder
the management of the disease which, per se, is already
considerably difficult and complex.
In our study, CCC diagnosis was made in the first year
of life in most cases. Early-age diagnosis is essential
as it allows a prompt beginning of care and a timely
multidisciplinary follow-up.
The most frequent CCC categories were neurologic
and neuromuscular, hematologic or immunologic, and
congenital or other genetic diseases. These results are
in relation with the Paediatric Service´s differentiation
in the areas of Development, Paediatric Neurology and
Neonatology. The higher prevalence of hematologic
CCC category can be explained by the high prevalence
of sickle cell disease in the population of the hospital
catchment area.
P l u r i p a t h o l o g y wa s i d e n t i f i e d i n 1 5 % o f a l l
hospitalizations, a lower percentage when compared
to other studies15; this result is perhaps explained
by missing data in patient’s electronic clinical files
and differentiated recruitment of patients and
pathologies among several of the institutions evaluated
in these studies. In our study, premature and
neonatal diseases were the most frequent secondary
diseases, in agreement with the higher prevalence of
hospitalizations of children in the first years of life and
at early stages of adaptation to their disease.
One or more associated comorbidities were verified
in most hospitalizations, with a higher prevalence of
epilepsy and sleep disorders. Polymedication need was
observed in approximately one third of hospitalizations,
mainly detected in patients with neurologic and
neuromuscular, and hematologic and immunologic
diseases.
Dependency on technological support was detected
in 26% of all hospitalizations. It is a lower value if
compared with other studies carried out in tertiary
hospitals or specialized CCC Units, such as the
study by Alcalá et al. from the CCC Unit of Hospital
Universitario La Paz (Madrid), with 69% of patients
being technologically dependent.15 In our study, which
was conducted in a less differentiated hospital of CCC,
were also included some patients with more complex
technological dependency, such as intrathecal baclofen
pump or deep brain stimulator. Nevertheless, the
most frequent technological support for symptomatic
and functional improvement was ventriculoperitoneal
shunt system, which is related to the high prevalence
of neurologic disease observed.
Median hospital stay in our study was five days, which
is significantly higher than the median duration of all
paediatric hospitalizations in the same period. However,
this value is lower than what is considered in some
studies as “long-term hospitalization” (minimum of
10 days); longer hospital stays are usually associated
with respiratory CCC18, a less frequent category found
in this study.
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On the other hand, it is worth mentioning that our
working model focuses on outpatient care (visit and inhome care, post-discharge assessment at day hospital
care). We would like to highlight the case of an infant
with Kagami-Ogata syndrome, a rare genetic disease,
who were hospitalized for 210 days; discharged
was deferred until the child’s clinical situation and
home conditions were fully met, including caregiver’s
confidence and ability to provide proper care.
The main cause for hospitalization were complications
of the primary CCC. Only four hospital admissions were
made to promote family’s balance and organization
due to caregiver’s exhaustion, which are fundamental
aspects of an adequate support policy to CCC patients
and families.19 However, it should be noted that in all
hospitalizations, caregiver’s rest was encouraged and
actively coached by the health teams. In fact, this
strategy is essential for an adequate management of
physical, emotional and social burden associated to
the complexity of children with these diseases, who
most often have their mother as the main caregiver.20
The annual hospitalization rate due to CCC remained
stable over the five-year-period, which could be
correlated not only with the scientific and technological
progress that allowed a greater symptomatic control,
but also with the creation of the EIHSCPP in 2017,
which is responsible for promoting support care to
patients and families. However, only about one fifth
of hospitalizations had specific ambulatory care
support; therefore, timely referral to both EIHSCPP and
community care teams should be a priority.
We observed a substantial proportion of readmissions
(17%), which represents more than three times
those that occurred in all paediatric hospitalizations
in the same period. This is a direct consequence of
the complexity of the underlying disease, associated
complications and comorbidities.21 Although many
authors consider readmission rate as a marker to
assess the quality of hospital care22,23, we believe that
understanding what is behind this metric is crucial to
create measures which may result in a lower number
of potentially avoidable readmissions.
The reduced number of DNR records on clinical files is
probably explained by the omission of the registration
of that decision in our electronic files and due to
the absence of a timely decision. It is essential to
periodically review an individualized care plan with
the family and to anticipate, when possible, the most
probable disease’s evolution in patients with CCC. Once
DNR decision may be indicated, this decision should
be discussed between the health team and the main
caregiver, ideally in the non-terminal phase of the
disease, as to avoid taking this decision abruptly or
under pressure. We want to emphasize the importance
of the registration of this decision in the patient’ clinical
file, in a clear and unambiguous manner, stating the
end of life’s care measures desired by the family and,
eventually, the patient.
Palliative care serves many purposes such as
survival increase, quality of life and daily symptoms’
improvement, reduction of the need of hospital
admissions, and patient and caregiver greater
well-being.24 Several models have been suggested

regarding CCC paediatric patients, often centered on
the families, focused in promoting the acquisition of
self-care skills and emphasizing close relations with
health teams.25,26,27,28
With this study, we intend to increase our knowledge
about CCC paediatric population and so to improve
the quality of life of these children and families, by
promoting palliative care and social integration.
This work has two main limitations. First, it is a
retrospective study, a factor that impairs access to
data. Additionally, this study was conducted on a
single institution, a level II hospital, so it may not
be representative of the Portuguese reality and
generalizable to our paediatric population.
Conclusion
This study allowed us to conclude that medically
complex patients constitute an important percentage
of all paediatric hospitalizations. Children and
adolescents with CCC are a significant part of hospital
care, requiring appreciable human, technological and
financial resources. They represent a population with
higher and longer hospitalizations, also in intensive care
units, with greater need for technological support and
differentiated healthcare professionals.
Awareness of this reality at local and national level
is essential for a multidisciplinary, coordinated,
and sustainable health care provision (hospital and
ambulatory care), as well as in other areas, as
educational and social support. We are constantly being
confronted by CCC paediatric patients and their families
with legitimate expectations and demands. Healthcare
professionals and policy makers must be particularly
committed to the design and implementation of the
most appropriate healthcare models for these patients,
whose incidence has been increasingly growing in the
last years worldwide.
The implementation of paediatric palliative care
teams on a national scale is still a recent reality in our
country, which needs to be encouraged, supported, and
developed. Development and creation of specialized
CCC units in tertiary-level hospitals is crucial, together
with the adaptation of level II hospital services to meet
this population’s needs.
C o m m u n i c a t i o n b e t w e e n f a m i l y, h e a l t h c a r e
professionals, paediatric palliative care team and
community support network is a fundamental
component in all phases of the disease’s evolution.
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