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Abstract

Background An estimated 170,000 children in the WHO European Region have no access to palliative care annually.
In Luxembourg, there is a lack of data on children needing palliative care, and the existing structure appears limited.
This study aims to assess the current state of pediatric palliative care in Luxembourg.

Methods We used a parallel convergent mixed-methods approach, collecting qualitative and quantitative data
simultaneously and analyzing them independently. Snowball and purposive sampling methods were employed. The
qualitative data, including documents, email correspondence, and open-ended interviews with participants caring
for children with life-limiting or life-threatening conditions, followed the COREQ guidelines and were analyzed using
thematic analysis. Quantitative data were analyzed using both descriptive and inferential statistical methods.

Results The analysis highlights a significant gap in the provision of care at all levels of pediatric palliative care in
Luxembourg. Approximately 500 to 600 children up to 19 years old require palliative care each year, which exceeds
previous estimates. Existing legal frameworks are predominantly designed for adults and end-of-life care, and do not
sufficiently address the holistic needs of children requiring palliative care and their families. Homecare services are in
the early development phase, and specialized pediatric palliative care options are limited across all levels. A pediatric
palliative care course, set to be introduced in 2025 for university pediatric nursing students as outlined in the national
plan, aims to address some of these gaps by developing competencies. However, until sufficient specialized care is
established, many children are transferred to neighboring countries where there are better resources and expertise or
remain at home, receiving limited services.

Conclusion This study presents, for the first time, data on pediatric palliative care in Luxembourg, with a focus on
service availability, the legal framework, and the estimated number of children requiring care. The findings highlight
the urgent need for a structured pediatric palliative care service to address this country’s growing demand and unmet
needs. In addition, it is essential to support the implementation of the “National Plan for End of Life and Palliative Care"
from 2023 to 2026, which includes a dedicated focus on children.
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Introduction

The World Health Organization (WHO) defines pediatric
palliative care as an approach that enhances the quality
of life for children and families dealing with life-threat-
ening illnesses [1]. Pediatric palliative care focuses on
relieving suffering through the early identification, pre-
cise assessment, and treatment of pain and other symp-
toms, addressing physical, psychological, and spiritual
dimensions [1]. The WHO acknowledges that palliative
care is specifically identified as part of the human right to
health [1]. Pediatric palliative care (PPC) is a distinct and
specialized area within healthcare that is separate from,
yet closely connected to, palliative care for adults [2]. It
is estimated that globally, more than 21 million children
annually may benefit from a palliative care approach.
with over 8 million of these children requiring a special-
ized approach [3]. Each year, around 170,000 children in
need of palliative care die in the WHO European Region
[4, 5]. Ideally, assistance for children requiring pallia-
tive care should begin at the time of diagnosis, which for
some children with life-threatening conditions may be
at birth [2]. In certain cases, palliative care may be the
only form of care provided, and this phase may last for
an extended period. End-of-life care is just one aspect of
pediatric palliative care [6]. Importantly, the early inclu-
sion of pediatric palliative care does not mean the ces-
sation of treatment aimed at curing or extending life [6].
PPC can be implemented concurrently or in parallel with
these treatments [6, 7]. Thus, it is crucial to consider the
advantages of combining PPC with other treatments. It
can relieve symptoms, contribute to patient satisfaction
and quality of life, decrease caregiver burden, potentially
result in more appropriate referrals, decrease unneces-
sary use of intensive care, and possibly improve survival
expectancy [7, 8].

Pediatric palliative care targets children and adoles-
cents diagnosed with life-limiting and life-threatening
conditions. In 1997, the Association for Children with
Life-Threatening or Terminal Conditions and their Fami-
lies (ACT), in collaboration with the Royal College of
Paediatrics and Child Health, published the first guide
that formally defined pediatric palliative care and classi-
fied these conditions into four categories [9]:

— Group 1: Life-threatening conditions for which
curative treatment may fail, such as cancer or
irreversible organ failures.

— Group 2: Conditions where premature death is
inevitable, with intensive treatment aimed at
prolonging life, like cystic fibrosis or Duchenne
muscular dystrophy.

— Group 3: Progressive conditions without
curative treatment options, requiring long-
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term palliative care, such as batten disease or
mucopolysaccharidoses.

— Group 4: Irreversible but non-progressive
conditions causing severe disability, leading to health
complications and premature death, such as severe
cerebral palsy or multiple disabilities post-injury.

A study conducted in England estimated an increas-
ing number of children (0-19 years) living with a life-
limiting condition (LLC) [10]. The numbers rose from
32 cases per 10,000 in 2009 —2010 to 66.4 per 10,000 in
2017/2018, with a projected prevalence expected to reach
84.2 per 10,000 by 2030 [10]. The same study indicated
that in 2017/2018, the highest prevalence was observed
among children with congenital abnormalities, at 27.2
per 10,000, followed by neurological conditions at 10.8
per 10,000 [10]. Another national study in England esti-
mated that approximately 86% of children with LLC are
affected by non-oncological conditions [11].

Although these statistics underscore the growing need
for pediatric palliative care, the development and accessi-
bility of these services vary from one country to another.
Understanding healthcare provision requires considering
the national context. As of January 1, 2023, Luxembourg
had a population of 660,809, an 81% increase since 1981
[12]. Despite a high per capita health expenditure of EUR
4,182, this only accounts for 5.7% of the Gross Domestic
Product (GDP) [13]. The country operates a compulsory
Social Health Insurance (SHI) system under the National
Health Fund (Caisse Nationale de Santé, CNS), covering
healthcare, sickness leave, and long-term care insurance
[13].

Data on pediatric palliative care in Luxembourg is
limited. According to the Atlas 2019, which provides a
comprehensive overview of the development of pediat-
ric palliative care on a national level across Europe, Lux-
embourg’s National Pediatric Oncology and Palliative
Care Services have been in development since 2017 [4].
Furthermore, the Atlas indicates that Luxembourg lacks
inpatient hospices for children but does have one home
program and one hospital program dedicated to pediatric
palliative care [4, 5]. Moreover, the first regional assess-
ment of pediatric palliative care (PPC) in 2020, revealed
that Luxembourg reported no inclusion of PPC compo-
nents in pediatric specialization training for medical doc-
tors and nurses [5]. Additionally, there were no identified
PPC specialized consultants, no specific national PPC
association, and no established standards and norms for
the provision of PPC [5].

However, beyond these documented reports on ser-
vice provision, significant research gaps remain. There
is a gap in the current literature regarding how the legal
framework impacts pediatric palliative care services
provision in Luxembourg. Additionally, there is limited
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understanding of the availability of supportive services
for children in need of palliative care and insufficient
data on the number of children with life-limiting or life-
threatening conditions in the country.

This study, therefore, aims to explore the current state
of pediatric palliative care in Luxembourg and provide
insights for future improvements in the field. The specific
objectives of this research are as follows:

+ To describe laws and policies shaping the
implementation of pediatric palliative care services
in Luxembourg.

« To explore the services and resources available for
children needing palliative care in Luxembourg.

+ To examine pediatric mortality and dependency
cases in Luxembourg, by analyzing the causes and
locations of pediatric deaths, as well as the main
causes of dependency among children covered by
long-term care insurance and their care locations.

Methods

Research design

This study employed a convergent mixed methods design
to gather diverse yet complementary data on the phe-
nomenon under investigation [14, 15]. The convergent
design allows for the simultaneous collection of qualita-
tive and quantitative data, with both given equal prior-
ity [14, 15]. This design is suited to research aiming to
illustrate qualitative results with quantitative findings
or vice versa [14, 15]. This approach follows the parallel
database variant, wherein qualitative and quantitative
data are analyzed separately and then combined for a
comprehensive interpretation [15]. The qualitative phase
followed the Consolidated Criteria for Reporting Quali-
tative Research (COREQ) guidelines [16]. The study was
conducted as part of the primary investigator’s doctoral
research at the University of Luxembourg. The investiga-
tor holds a bachelor’s degree in nursing and a master’s in
public health, with professional experience in the pediat-
ric field that informed the research approach and facili-
tated effective engagement with participants.

Sampling and recruitment
For this study, we employed both snowball and purpo-
sive sampling techniques within an iterative approach
to ensure a comprehensive and diverse participant pool
[17]. We began snowball sampling by reaching out to
participants with expertise and extensive networks, who
referred us to other relevant professionals. In parallel, we
used purposive sampling to directly select participants
based on their specific expertise and roles in caring for
children with life-limiting or life-threatening conditions.
We invited potential participants via email to take part
in the study. Invitations were sent to eight physicians,
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one nurse, eight home care networks, and 13 associations
and non-profit organizations. Additionally, we contacted
three individuals from academic institutions, specifically
from the Medicine and Nursing Department at the Uni-
versity of Luxembourg. In the public sector, we contacted
one person from the Causes of Death Registry at the
Health Directorate, one person from the National Social
Security Fund'’s Palliative Department, and two individu-
als from the Long-term Care Insurance, General Inspec-
torate of Social Security under the Ministry of Health and
Social Security.

Due to the small size of Luxembourg and the close-knit
nature of its healthcare community, most referrals con-
sistently referred to the same physicians, associations,
and home-care networks, suggesting recruitment satura-
tion. This redundancy in referrals indicated that we had
an adequate representative sample of professionals and
institutions involved in caring for children with life-lim-
iting or life-threatening conditions.

Data collection

For qualitative data, we conducted a review of docu-
ments, open-ended interviews, and email exchanges.
Quantitative data was sourced from the Causes of Death
Registry at the Health Directorate and the Long-Term
Care Insurance, General Inspectorate of Social Security
under the Ministry of Health and Social Security of Lux-
embourg. The qualitative and quantitative data were col-
lected and processed simultaneously and independently
[14], then integrated to gain a comprehensive under-
standing of pediatric palliative care services, associated
legislation, and statistical insights.

The review of documents, often used alongside other
qualitative research methods, complements mixed-
methods studies by providing background information,
context, and supplementary data while highlighting con-
ditions influencing the phenomena under investigation
[18].

To identify relevant documents for the qualitative
phase, we adapted the grey literature search approach,
which included: (i) targeted searches of governmen-
tal and organizational websites, (ii) customized Google
searches to capture additional documents, and (iii) expert
consultations to access non-published materials not
available on the internet [19]. The review of documents
covered Luxembourgish legislation on palliative and end-
of-life care, official health reports, project reports, public
sites, and online resources from non-profit organizations
and home-care networks operating in Luxembourg.

The review of documents was accompanied by inqui-
ries with participants to gain a deeper understanding of
the available services and field practices. Out of 37 indi-
viduals contacted, 29 participated in the study. Most
responded via email (n=27), with five of whom also
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participated in open-ended interviews. One participant
responded through a phone call. An overview of the
participant groups, the number of individuals contacted
and those who responded, as well as the formats through
which information was provided, is presented in Table 1.

Participants were informed about the study’s purpose,
the importance of their participation, and the poten-
tial impact of the research on pediatric palliative care
practice, policy, and service provision in Luxembourg.
Interview questions (Appendix 1) were tailored to each
participant’s role and allowed flexibility to reflect indi-
vidual experiences. The aim was to gather primary data
and information on their services, experiences, and chal-
lenges in caring for children with life-threatening or
life-limiting conditions in Luxembourg, including those
in palliative or end-of-life care. Interviews lasted 30 to
60 min and were performed through videoconference,
phone, or in person at the participant’s workplace. when
interviews were not possible, personalized questions
were sent by email. Some interviews were audio-recorded
with consent, and field notes were taken for all to capture
key findings. All responses were transcribed verbatim
and pseudonymized to ensure participant privacy.

We collected quantitative data from the Causes of
Death Registry at the Health Directorate, which provided
statistics on the number and causes of death among chil-
dren. Due to the absence of a national disease registry in
Luxembourg, we used secondary data on dependency
cases among children from the Long-term Care Insurance
at the General Inspectorate of Social Security as second-
ary sources. In this context, “dependency cases” refer to
individuals of any age who require significant and regular
assistance with daily activities due to illness or disability
[20]. The state of dependency must be expected to remain
unchanged for at least six months or be irreversible [20].
Qualitative and quantitative data collection were con-
ducted simultaneously between January and May 2024.

Data analysis
We used thematic analysis to analyze the qualitative data
from three sources: the review of documents, participant

Table 1 Participant groups, responses, and modes of participation
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responses received through email, and open-ended inter-
views. The quantitative data were analyzed using descrip-
tive and inferential statistical methods.

Qualitative data analysis

Thematic analysis was used for the qualitative data, which
included reviews of documents, open-ended interviews,
and email responses. To ensure rigor and consistency, the
thematic analysis adhered to Braun and Clarke’s six-step
process [21]. Thematic analysis was particularly suitable
for processing data from the review of documents, as it
involves coding and identifying patterns that integrate
themes from multiple sources such as interviews and
email responses [18]. Extracts, quotations, and passages
from documents were organized under predefined cate-
gories which were used to identify themes [22]. Similarly,
interviews and email response data were also analyzed
using thematic analysis, integrating verbatim statements
from participants to enrich the thematic analysis.

As a result, some themes incorporated data solely from
the review of documents, others were specific to inter-
views and email responses, and some were shared across
all three sources. The predefined categories were devel-
oped based on the study’s objectives, ensuring alignment
with the research aims. Manually coding was conducted
using a deductive approach based on the study’s objec-
tives, with emergent themes from participants’ inter-
views, responses to emails, and a review of documents
incorporated to enhance a comprehensive understanding
and exploration of the pediatric palliative care context in
Luxembourg. Data saturation was reached when no new
themes or insights emerged from subsequent interviews
and responses [23].

The predefined categories were:

+ Luxembourgish legal framework for palliative and
end-of-life care.

+ Associations and home care services for pediatric
patients with life-limiting and life-threatening
conditions.

Participant Group Contacted Responded (questions Responded (open-ended Other
through email) Interviews) Formats
Physicians 8 6 2 None
Nurse 1 N/A 1 None
Home Care Networks 8 6 None None
Non-Profit Organizations 13 10 2 None
Academic Institutions 3 2 None None
Causes of Death Registry 1 1 None None
National Social Security Fund 1 N/A None 1 (questions
through
phone)
Long-Term Care Insurance Department 2 2 None None
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+ Academic and continuous education in pediatric
palliative care.

« Financial support for palliative care.

+ Insights from participants related to pediatric
palliative care provision (e.g., physicians, nurses,
public sector officials).

Quantitative data analysis

The quantitative analysis aimed to examine and illustrate
pediatric mortality and dependency cases using second-
ary data [24] from the Causes of Death Registry at the
Health Directorate and the General Inspectorate of Social
Security under the Ministry of Health and Social Security
in Luxembourg. The analysis focused on individuals aged
0 to 19 years, which is consistent with the WHO classifi-
cation [25]. This age range was predefined by the respec-
tive ministries providing the data. In this study, “children”
refers to neonates, infants, children, and adolescents
from birth through 19 years of age [3]. This analysis
directly addresses the third research objective, examin-
ing pediatric mortality and dependency cases. Descrip-
tive and inferential statistical techniques were employed
to analyze the data.

We used descriptive statistics to represent and explain
the data, highlighting key aspects of pediatric depen-
dency cases, care locations, primary causes of depen-
dency, and mortality. To identify significant differences
across categories, chi-square tests were used, while linear
regression was applied to analyze trends over time.

Aggregated and pseudonymized data, ensuring confi-
dentiality, were provided to a statistician for inferential
statistical testing and visualization. Using Python, the
statistician generated histograms, tables, and pie charts
to clearly illustrate trends and category distributions.
This analysis provided findings into the number of chil-
dren with dependency cases under long-term care insur-
ance who might benefit from a palliative care approach,
along with their places of care, diagnoses, and places of
death among children in Luxembourg.

Data cleaning

In our dataset, we encountered a few missing values, rep-
resented by indicators such as “<5,” for small values, or
“<25) “<30; “<35) for larger values that are overstated.
Each row also includes total sums. Instead of simply
deleting the corresponding rows, which would be inap-
propriate given the limitation of our dataset, we have
chosen to utilize this information. Therefore, we system-
atically assigned an arbitrary value to the small values
(typically 2 or 3) and calculated the missing values for the
higher indicators using the total sums.
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Ethical approval

This study was approved by the Ethics Review Panel of
the University of Luxembourg reference number (ERP
23-106 EOLC). Either verbal or written informed con-
sent was obtained from all participants for the use of the
data they shared. Approval for secondary data use was
granted by the Causes of Death Registry at the Health
Directorate and the General Inspectorate of Social Secu-
rity under the Ministry of Health and Social Security of
Luxembourg. All collected data were pseudonymized to
ensure confidentiality and to protect the privacy of par-
ticipants and patients.

Results

This section presents the study’s findings, structured
according to the three research objectives: describing
the legal and regulatory context, exploring available ser-
vices and resources, and examining pediatric dependency
cases, care locations, and causes of death. The findings
are organized into qualitative themes and presented
alongside quantitative data.

To address the first objective, two main themes are
presented: the legal framework for palliative care and
the ongoing development of pediatric palliative care ser-
vices. Both themes are derived solely from the review of
documents.

Legal framework for palliative care in Luxembourg
Palliative care regulations in Luxembourg establish struc-
tured procedures to ensure standardized care provision,
emphasizing the rights of individuals facing an incur-
able or severe illness in their final stage, with a particular
focus on end-of-life.

The Law on palliative care, advance directives, and
end-of-life care highlights the fundamental right to pal-
liative care. Article 1 explicitly states: “Any person in the
advanced or terminal phase of a serious and incurable
illness, regardless of the cause, hereinafter referred to as
‘the person at the end of life,” has access to palliative care”
[26]. As outlined in the same chapter, palliative care is
provided across hospitals, authorized healthcare facili-
ties, and at home in compliance with the laws regulating
health and long-term care insurance [26]. Another law,
under Article 43 mandates that the hospital-attending
physician must alleviate the physical and mental suffering
of terminally ill patients and avoid %opeless therapeutic
relentlessness’ [27].

The regulation outlining the procedures for grant-
ing the right to palliative care defines both the initiation
and the duration of this entitlement. Article 3 states that:
“The declaration is validated by the Contréle médical de
la sécurité sociale (Medical Control of Social Security)”
Regarding the duration of this right Article 4 stipulates:
“The right to palliative care expires within thirty-five days
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from the date of its opening. Exceptionally, the right may
be extended for one or more additional periods of thirty-
five days, on the duly motivated initiative of the attending
physician(s) “ [28].

In parallel, another regulation establishes the format
and content specifications for the care booklet used in
end-of-life palliative care. Article 1 defines the care book-
let as: “a tool for liaison, communication and coordina-
tion” In addition, Article 4 specifies: “The care booklet is
always available to the person being cared for and accom-
panies them to all the places where they are staying” [29].

Developing pediatric palliative care in Luxembourg

To address the unique needs of children requiring pallia-
tive care, Luxembourg incorporated a dedicated focus on
pediatric palliative care into the Plan National Fin de Vie
et Soins Palliatifs 2023—-2026 (National Plan for End-of-
Life and Palliative Care 2023-2026) [30], thereby build-
ing on the measures introduced in the Plan National
Cancer Luxembourg 2014-2018 (National Cancer Plan
Luxembourg 2014-2018) [31].

The National Cancer Plan Luxembourg 2014-2018
[31] primarily focused on children with cancer, aim-
ing to implement end-of-life care integrated into the
National pediatric hematology oncology sector (Secteur
national donco-hématologie pédiatrique). Notably, Axis
6, titled Cancer Treatment and Supportive Care, and spe-
cifically Action 6.3.5, emphasized “implementing appro-
priate end-of-life care for children” [31]. As part of this
plan, a Concept de soins palliatifs pédiatriques (Concept
for pediatric palliative care) [32] was validated in 2015,
highlighting the need and plan for a structured, coor-
dinated approach to pediatric end-of-life care for both
oncological and non-oncological conditions. This con-
cept addressed the role of the multidisciplinary team in
delivering comprehensive end-of-life care for children
and their families in various settings, including hospitals,
homes, and respite facilities. The concept also reported
that “an estimated 8 to 10 children with cancer require
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end-of-life care annually, while approximately 40 to 50
children across all pathologies need pediatric palliative
care each year [32]. Furthermore, “between 16 and 18
children aged 0 to 18 die each year in Luxembourg from
various pathologies and require pediatric palliative care”
[32]. However, as reported in the National Plan for End-
of-Life and Palliative Care 2023-2026 “this concept has
not yet been implemented and requires updating” [30].

While the Concept for Pediatric Palliative Care placed
the groundwork for structured pediatric end-of-life care,
the National Plan for End-of-Life and Palliative Care
2023-2026 introduces a dedicated axis for pediatric pal-
liative care with four objectives: Organizing pediatric pal-
liative care, providing training in pediatric palliative care,
addressing the issue of euthanasia and assisted suicide in
minors, and establishing of a respite care structure for
children in palliative care and their families [30]. To sup-
port these objectives, the plan outlines specific measures
and actions, summarized in Table 2.

To address the second objective, findings related to
the services and resources available for children need-
ing a palliative care approach in Luxembourg are pre-
sented below. These findings are presented according
to key themes: challenges in homecare and hospital set-
tings (from open-ended interviews and email responses),
support systems for families, financial support, and the
availability of academic and continuous education for
healthcare providers (from review of documents, inter-
views, and email responses).

Challenges in home care and hospitals

Homecare challenges in pediatric palliative care

Most participants reported that providing care for chil-
dren with life-limiting and life-threatening conditions,
or children in end-of-life, is particularly challenging for
homecare networks in Luxembourg. Responses gathered
from these networks reveal that PPC provision remains
limited, primarily due to a lack of specialized pediatric

Table 2 Key measures and actions in Axis 4 of the 2023-2026 National palliative care plan

National Plan for End-of-Life Objective 4.1:“Organize pediatric pal- Objective 4.2: Objective 4.3:“Address the Objective 4.4:
and Palliative Care 2023-2026. liative care”. “Provide training issue of euthanasia and as- “Establishment
Axis 4:“Creating an offer for in pediatric pal- sisted suicide in minors”. of a respite
minors” liative care”. care structure”.
Key measures and actions Measure 4.1.1:“Establish a hospital-based ~ Measure 4.2.3: Measure 4.3.2:"Adapt the Measure 4.4.1:
and mobile expert pediatric palliative care  “Create a pediatric legal framework to clarify the  “Adapt the legal
(PPC) team and outline its operational palliative care specific situation regarding framework to
framework as a PPC concept in Luxem- training program  medical futility and euthana-  support the

bourg, integrating all stakeholders neces-

sary for holistic care”[30].

Action 4.1.1.2:"Ensure long-term support.
Pediatric palliative care (PPC) can some-

times begin at the diagnosis of a severe
condition, which may occur at birth or
even before the child’s birth”[30].

establishment
of a respite care
facility” [30].

sia for minors” [30].

Action 4.3.2.3:"Provide
families with the option of
psychological support in
cases of bereavement” [30].

in Luxembourg,
open to all health-
care professionals”
[30].
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nurses, and limited staff training in PPC within the net-
work teams.

Few networks reported that they do not provide PPC
services and primarily serve elderly patients indicating
the absence of pediatric nurses as a key obstacle. As one
network stated:

“We do not provide care for pediatric palliative
patients; we only have elderlies. We do not have
pediatric nurses within our network, so it is difficult
for us to take on pediatric cases” (HCI).

Few networks reported that they receive very few
requests for PPC services.

“We offer care for children in palliative care, but we
only receive very few requests per year” (HC3).

Despite these challenges, some networks have started to
accept pediatric cases, with staff receiving general pallia-
tive care training and relying on the expertise of nurses
trained in palliative care abroad. One network stated:

“Recently started accepting pediatric cases. Staff will
receive training in general palliative care, and there
are nurses already trained in France” (HCS).

Another network detailed its provision of PPC through
collaborations with hospitals and trained nursing staft in
general palliative care. Some involve adolescent children
with neurological conditions that were followed for sev-
eral years, whereas others include newborns and infants
requiring shorter-term support. One network represen-
tative stated:

“The Network allows beneficiaries of all ages to
receive palliative care at home. We actively collabo-
rate with hospitals, with which we have agreements
for various nursing and support services. Over the
last 5-6 years, we have had a few cases, though they
remain occasional. The most significant involved
adolescents with neurological disease, who were
supported by the network for 4 to 5 years. For some
others, particularly infants of few months old 2 or 3
months. These were shorter-term cases, lasting a few
days or weeks at most, for even more severe condi-
tions” (HC6). “We have nurses with experience work-
ing with children of all ages, trained in general palli-
ative care, as well as internal palliative care trainers
"(HCS).

Challenges in accessing pediatricians trained in PPC for
home-based interventions were also highlighted. Profes-
sionals described this gap as particularly difficult when
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managing complex end-of-life situations at home. One
respondent shared an example that illustrates both the
dedication of providers and the structural limitations
they face:

“There are currently no private pediatricians trained
in pediatric palliative care who could intervene at
home; only a few are available, and they work exclu-
sively in hospitals. In one case, the attending physi-
cian at the hospital coordinated with the homecare
network to follow a child at the end of life, managing
medication and care. However, the physician was
not part of the network nor financially compensated
for their involvement... This was done voluntarily
for the benefit of the child, as there is currently no
expertise available to manage such complex cases at
home” (HCS).

Despite these challenges, several healthcare professionals
shared that some families often prefer to keep their chil-
dren at home during the end-of-life phase or while man-
aging chronic and complex conditions to remain close to
loved ones in a familiar environment. One professional
noted:

“..many families often want their child to stay in
their environment, close to the family and in the
comfort of home” (HC8).

Hospital challenges in pediatric palliative care

Hospitals in Luxembourg, primarily the Centre Hospital-
ier de Luxembourg (CHL), serve as the main setting for
providing care to children, particularly those requiring
specialized interventions, continual medical care, or sup-
port during end-of-life or palliative care. However, there
are currently no in-patient beds specifically dedicated
to pediatric palliative care. The location of care delivery
within the hospital is primarily determined by the child’s
health condition as stated:

“Children with serious conditions, including those
in the terminal phase of cancer, can receive care in
the general pediatric ward or the intensive care unit
at CHL KannerKlinik. This choice depends on their
medical condition” (HCI18).

However, it was reported that the limited availability
of specialized pediatric care in Luxembourg poses sig-
nificant challenges. Healthcare professionals expressed
concern that, due to this lack of local expertise and
resources, children with complex needs are often trans-
ferred to neighboring countries for more advanced care.
This arrangement can be logistically and emotionally
burdensome for families. As one professional explained:
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“..children are sometimes transferred to neighboring
countries, like Belgium, Germany, or France, where
greater expertise and resources to support complex
cases” (HCS8).

One Healthcare professional reported that some fami-
lies prefer their child to remain in the hospital during the
terminal phase of their illness, expressing that they feel
unprepared to manage end-of-life care at home:

“Some families are afraid of having their child pass
away at home, so they prefer to be in the hospital
instead” (HC17).

On the other hand, hospital staff face emotional chal-
lenges, particularly when a child passes away in the ward:

“When a death occurs on the ward in the hospital,
it's a major trauma for the nurses” (HC16).

Separately, it was reported that there is a shortage of
nurses specialized in pediatric palliative care at the hos-
pital level which limits the ability to provide comprehen-
sive care for children with serious conditions.

Support systems for families and children in palliative care
Organizations and associations in Luxembourg were per-
ceived to play a crucial role in supporting families and
children with illnesses, including those under palliative
care. These services include psychosocial and emotional
support, managing socio-administrative and logistical
procedures, and helping families and children cope with
the challenges of serious health conditions. Some asso-
ciations maintain their support throughout the entire
journey, from diagnosis and treatment to recovery and
end-of-life care.

“We accompany families from the diagnosis stage
until the children are either survivors or, in some
cases, receive palliative care” (HC12).

It was noted by one association supporting children with
cancer that families often choose to return to Luxem-
bourg during the palliative stage to reduce the burden on
the family and stay closer to home:

“Often, at the palliative stage, children are referred
to doctors in Luxembourg to reduce travel distances
and make trips shorter” (HCI12).

Some associations provide support for parents and sib-
lings following the death of the child, highlighting the
essential role of grief support. One association shared:
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“Supporting parents and siblings when a child passes
away is part of our work. We also provide support
during the end-of-life phase if the family wishes”
(HC10).

Another association in Luxembourg specializes in peri-
natal grief, offering tailored support as stated:

“We offer support for parents through phone calls,
text messages, or support groups... About every two
months, we hold a two-hour group meeting for par-
ents who have lost a child. This allows them to talk
and share their feelings with others who, unfortu-
nately, have experienced a similar loss” (HC13).

Interviewed healthcare professionals emphasized the
challenges faced by families caring for children with seri-
ous conditions, expressing concern over the lack of spe-
cialized facilities and services, including night care and
respite services, to ease their burden. One professional
stated:

“There is no facility to accommodate children with
palliative care needs, and there is also no night care
available to give parents respite and provide a tem-
porary place for their children to stay” (HCI17).

Families in Luxembourg can access additional support
through legal provisions. These measures include specific
leave and services to assist parents and caregivers during
critical periods of their child’s illness. One such provision
is accompanying leave [26], which is outlined in Article
9 of the Law on Palliative Care, Advance Directives, and
End-of-Life Support. This law allows employees to take
time off work to accompany a first- or second-degree
relative in the terminal phase of their illness. The leave is
limited to five working days (or 40 h) per dying relative
per year and ends upon the death of the individual [26].

Family leave for a child’s illness [33] provides another
support when no alternative childcare options are avail-
able, with durations determined by the child’s age:

+ 12 days for children aged 0 to less than 4 years old;

+ 18 days for children aged 4 to less than 13 years old;

+ 5 days for children aged 13 to 18 years old, but only
in cases of hospitalization [33].

In certain cases, the leave can be extended if the child
has a progressive form of cancer, requires hospitalization
for more than two weeks, or is placed in quarantine, the
leave can be extended by up to 52 weeks [33]. Both par-
ents can take this leave, although not simultaneously [33].

Another form of support is night supervision
[34]. As outlined in the Regulation on Dependency
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Determination (Article 8, Annex 2): “The service of night
care involves the overnight supervision of a dependent
individual in their home, requiring the presence of a third
party around twenty-four hours a day. This service allows
for the temporary replacement of a caregiver in cases of
short-term absence, the need for respite, hospitalization,
or permanent unavailability. An annual allowance of 10
nights is provided” [34].

Limited access to financial support in pediatric palliative
care

The funding for palliative care in Luxembourg applies to
both adults and children. However, the current legislation
in Luxembourg only considers terminal palliative care
within the legal framework for palliative care [32]. Access
to palliative care requires a declaration by the attending
physician to the Medical Control of Social Security. Upon
approval, the National Health Fund issues a care entitle-
ment document, granting access to covered services such
as medical care, consultations, and, where applicable,
out-of-hospital palliative care defined by CNS rules and
relevant nomenclatures [35].

It was stipulated in The Law of March 16, 2009, on pal-
liative care, advance directives, and end-of-life support
states in Article 1: “Palliative care is provided in hospi-
tals, in approved facilities by health and long-term care
insurance laws, or at home. For individuals receiving care
at home or in care and aid institutions, close collabora-
tion with a hospital is ensured. The provision of supplies,
procedures, and services by various categories of provid-
ers involved in the patient’s care is documented in a care
booklet” [26].

In parallel, long-term care insurance helps cover the
costs associated with assistance for dependent individu-
als regardless of age, whether at home or in care facilities.
This includes benefits in kind, support for assistive tech-
nology, and home adaptations, with an option for cash
benefits under certain conditions [20]. When a person is
granted palliative care, the strict evaluation and review
procedures of long-term care insurance are waived [36].
This entitlement allows access to support for essen-
tial activities of daily living, including personal hygiene,
nutrition, and mobility, tailored to the individual’s needs
and within legal limits [36]. A flat-rate allowance of
780 min is applied for essential activities of daily living
[36]. Beneficiaries already receiving cash benefits under
long-term care insurance continue to receive them upon
approval of their palliative care entitlement [36].

To address the dependency needs of children up to 8
years old, long-term care insurance evaluates young
children up to 8 years old by comparing their additional
requirements to those of a healthy peer [20]. As stated
by the long-term care insurance (2024) “All young chil-
dren need their parents’ help to perform activities of daily
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living. Some children, however, as a result of illness or dis-
ability, need more help with activities of daily living than
others. [20]”.

However, professionals emphasized the limited cover-
age for children under 2 years old with life-limiting or
life-threatening conditions as a significant challenge and
a concerning gap that limits their ability to fully support
the youngest patients. As one professional explained:

“Dependency insurance rarely covers children under
2 years old with serious conditions because, accord-
ing to them, parents are expected to care for their
children at that age” (HC17).

Additionally, patients receiving palliative care are
required to pay for certain costs not covered by Social
Security [35]. The principle of patient financial participa-
tion under the health insurance system applies to specific
services, such as partial reimbursement for medical con-
sultations [35]. Service providers are required to inform
patients about any amounts they must cover themselves
[35].

The interviewed professionals pointed out that the lack
of financial agreements not only limits care delivery but
also clashes with their sense of duty to support children
and their families beyond the hospital, as one healthcare
professional explained:

“Right now, we don’t have any pediatricians trained
in pediatric palliative care who can provide care at
home... The few who are trained have to work exclu-
sively in hospitals, and with the absence of a budget
agreement, hospitals can’t currently provide care
and visits at home.” (HCS).

Academic and continuous education in pediatric palliative
care

Under the Law of palliative care, advance directives,
and end-of-life support [26] Article 1 states: “The State
ensures the appropriate training of medical and nursing
personnel. A grand-ducal regulation determines the orga-
nization of specific medical training in palliative care for
Pphysicians and other healthcare professionals”

The National Plan for End of Life and Palliative Care
2023-2026 [30], under Axis 4, titled “Creating an Offer
for Minors” includes Objective 4.2: “Provide Training in
Pediatric Palliative Care”. This objective aims to enhance
pediatric palliative care provision through targeted train-
ing initiatives. Plans include incorporating a pediatric
pain management module and integrating training on
child death and bereavement into the nursing pediatric
specialization curriculum at the University of Luxem-
bourg [30]. Additionally, a continuing training program
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on PPC will be developed, accessible to all healthcare
professionals in Luxembourg [30].

The development of a 40-hour Pediatric Palliative Care
course for Bachelor of Nursing Science students spe-
cializing in pediatrics at the University of Luxembourg
began in 2023. This course, which will be officially offered
starting in 2025, marks the first inclusion of pediatric
palliative care in undergraduate nursing studies in Lux-
embourg. This course includes, but is not limited to, the
nursing approach to children with complex chronic dis-
eases or those requiring perinatal and pediatric palliative
care, pain and severe symptom management in pediatric
palliative care, cultural considerations, grief support for
families and siblings coping with loss, and respite care
services.

In contrast, the Bachelor of Medicine curriculum does
not currently include pediatric palliative care. Instead, it
focuses on palliative care for adults and the elderly, cov-
ering themes such as supportive care, pain management,
end-of-life care, and euthanasia.

Continuous education in palliative care in Luxembourg
is organized under the Regulation on the organization
of training in palliative and end-of-life care, issued on 8
February 2019 [37]. This training primarily focuses on
palliative care for adults and the elderly. It defines three
levels of education organized by skill level, applicable to
physicians, other health professionals, and staff in care
services for the elderly.

Most homecare network staff receive general palliative
care training, mainly delivered by the Luxembourgish
association Omega 90, in alignment with this regulation.

In contrast, pediatric staff in hospital wards lack spe-
cific training in pediatric palliative care. Educational
opportunities in this specialized field are limited, with
some sessions offered through hospital conferences or
provided by non-profit organizations. One participant
noted:

“We assist and support healthcare professionals by
organizing training sessions on perinatal bereave-
ment and addressing their questions and concerns”
(HC13).

Quantitative data

To address the third objective, this section begins by
analyzing pediatric mortality, including causes of death,
death locations, and trends over time. It then pres-
ents findings on dependency cases, care locations, and
contributing factors for children under long-term care
insurance.
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An overview of pediatric mortality causes and trends in
Luxembourg

From 2001 to 2022, an analysis of 722 deaths among the
pediatric population aged 0-19 years in Luxembourg
revealed that external causes of morbidity and mortal-
ity (31.9%)—including accidents and intentional inju-
ries —and perinatal conditions (30.7%) were the leading
causes of death, together accounting for over 62% of
cases. Other significant contributors included congenital
malformations and chromosomal abnormalities, which
contributed to 10.8% of deaths, highlighting the role of
genetic factors in pediatric mortality. Neoplasms (5.8%)
and nervous system disorders (5.3%) were less frequent
causes; however, they remain significant causes of death,
highlighting the impact of pediatric cancers and neuro-
logical conditions on mortality in this population (Fig. 1).

To better understand mortality patterns beyond the
infant period, which refers to the first year of life, a subset
analysis was conducted on pediatric deaths among chil-
dren and adolescents aged 1-19 years. This group (1-19
years) was extracted from the total cohort of pediatric
deaths (0-19 years, n=722), resulting in a subset of 358
cases. The majority of these cases (61.2%) were caused by
external factors, including accidents and other incidents,
making them the leading cause of death in this age group.
Neoplasms were reported for 11.4% of deaths, making
them the second most common cause and highlighting
the impact of pediatric cancers. Other significant con-
tributors included neurological disorders (6.1%), con-
genital malformations and chromosomal abnormalities
(5.6%), and heart and circulatory diseases (4.8%), repre-
senting a significant portion of overall child and adoles-
cent mortality. (Fig. 2)

Among children aged 0-19 years in Luxembourg from
2001 to 2022, males were consistently more represented
across most causes of death compared to females. The
leading causes of mortality were external causes of mor-
bidity and mortality and perinatal conditions accounted
for a significant number of deaths, with 128 cases among
males and 94 among females, highlighting a marked pre-
dominance in males. Moderate contributors included
congenital malformations and chromosomal abnor-
malities and neoplasms, with a greater number of male
deaths. Additionally, nervous system disorders with 25
male deaths compared to 13 female deaths, also demon-
strated a higher male representation. While endocrine,
nutritional, and metabolic disorders showed a slight pre-
dominance of female deaths (Fig. 3).

Table 3 summarizes trends in deaths among children
aged 0-19 years in Luxembourg from 2001 to 2022, cat-
egorized by ICD-10 chapters. Significant decreases were
observed in general symptoms and abnormal findings
(p=0.00, R* = 0.442) and external causes of morbidity
and mortality (p=0.01, R* = 0.299). Conversely, upward
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Fig. 1 Cause Of Death Distribution Among Pediatric Population (0-19 Years) In Luxembourg, 2001-2022. Original data from: Health Directorate. Causes
of Death Registry. Luxembourg, February 2024. Note: These figures include deaths of both residents and non-residents occurring within Luxembourg.

Stillbirths are excluded from these statistics

trends were noted in categories such as neoplasms, peri-
natal conditions, congenital malformations and chro-
mosomal abnormalities, while these changes were not
statistically significant.

The majority of deaths due to disease occurred in hos-
pitals, consistently representing the largest proportion
across all years, particularly among infants (0-year-old
category). Hospital deaths accounted for 81.45% of all
disease-related deaths during this period, making hos-
pitals the primary place of death in pediatric and infant
mortality. Deaths at home represented 16.88%, indicating
a smaller but stable proportion over time, while deaths
in other locations were rare, comprising only 1.67% of
the total and showing minimal variation over the years
(Fig. 4).

Analysis of pediatric dependency cases under Long-Term care
insurance in Luxembourg

The data illustrate the 20 principal causes of dependency
among individuals under 20 years of age who benefit
from long-term care insurance in Luxembourg in 2023,
categorized by sex. This information is not exhaustive,
as it reflects only individuals registered under long-term

care insurance. Males are more represented across con-
ditions, including pervasive developmental disorders
(408 males vs. 106 females), lack of expected normal
physiological development in childhood (23 males vs.
11 females), primary disorders of muscles (19 males vs.
2 females), and microcephaly (10 males vs. 5 females).
Some conditions, such as Down syndrome (61 males vs.
54 females) and cerebral palsy (51 males vs. 45 females),
show a more balanced distribution between sexes,
although males still slightly outnumber females. Con-
versely, monosomies and deletions from the autosomes
show a higher presence in females compared to males (15
females vs. 10 males) (Fig. 5).

Place of care for children with dependency cases under
Long-Term care insurance

Between 2020 and 2023, the number of children under
20 years of age benefiting from long-term care insurance
in Luxembourg increased by 22.7%, from 1,319 in 2020
to 1,618 in 2023. These numbers are cumulative, includ-
ing children who remain in the system across multiple
years and newly enrolled cases each year. The majority
of children with dependency cases reside exclusively at
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Fig. 2 Cause Of Death Distribution Among Pediatric Population (1-19 Years) In Luxembourg, 2001-2022. Original data from: Health Directorate. Causes
of Death Registry. Luxembourg, February 2024. Note: These figures include deaths of both residents and non-residents occurring within Luxembourg.

Stillbirths are excluded from these statistics

home, representing 93.3% of the total in 2020 and 93.5%
in 2023. The number of children cared for solely at home
increased from 1,231 in 2020 to 1,513 in 2023.

In contrast, the proportion of children receiving care
in Intermittent Stay and Care Establishments (Etablisse-
ment daides et de soins a séjour intermittent, ESI) or
through a combination of home and ESI has remained
small and consistent over the years. Children aged 5-9
and 10-14 consistently represented the largest age
groups under long-term care insurance across all years.
For instance, in 2023, 490 children aged 5-9 and 451 chil-
dren aged 10-14 were covered, compared to 266 in the
0—4 age group and 306 in the 15-19 age group. Adoles-
cents (15-19 years) had a higher representation in ESI
and a combination of home and ESI as their place of care,
compared to younger age groups (Fig. 6).

The results of the Chi-square tests presented in
Table 4 demonstrate a statistically significant associa-
tion between age group and place of care across all years
(2020-2023), with x* values increasing from 27.00 in
2020 (p=0.0001) to 56.29 in 2023 (p <0.0001). These find-
ings indicate significant variability in the distribution of
children across the three places of care (home, ESI, and
combined home and ESI) by age group.

In each year, younger children (0—4 years) were pre-
dominantly cared for at home, with negligible represen-
tation in ESI or combined home and ESI settings. For
instance, in 2023, 266 out of 268 children aged 0—4 years
were cared for at home. By contrast, adolescents (15-19
years) consistently showed higher proportions in ESI and
combined home and ESI settings compared to younger
age groups. For example, in 2023, 38 out of 353 adoles-
cents (15-19 years) were in combined care, and 9 were
exclusively in ESI. This consistent pattern over the years
highlights that younger children were overwhelmingly
cared for at home, while adolescents were more likely to
receive care in ESI or combined home and ESI settings
(Table 4).

The p-value of the linear regression (p <0.05) indicates
a statistically significant upward trend in the number
of children under long-term care insurance exclusively
cared for at home from 2020 to 2023. The slope (95.8)
reflects an average annual increase of nearly 96 children
receiving care at home. Additionally, the R* value (0.99)
confirms that the model accounts for almost all variance
in the data, highlighting a strong linear relationship over
the observed years (Table 5).
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Fig. 3 Death Causes by Sex Distribution in Pediatric Population (0-19 Years), Luxembourg, 2001-2022. Original data from: Health Directorate. Causes
of Death Registry. Luxembourg, February 2024. Note: These figures include deaths of both residents and non-residents occurring within Luxembourg.
Stillbirths are excluded from these statistics

Table 3 Trends in causes of death among children (0-19 Years) in Luxembourg (2001-2022)

Chapter Slope p-value R? Trend Significant at 95%
Infectious diseases -0.012 0.64 0.011 Decrease No
Neoplasms 0.038 027 0.06 Increase No
Blood and immune system disorders -0.003 0.87 0.001 Decrease No
Endocrine, nutritional & metabolic disorders -0.007 0.78 0.004 Decrease No
Nervous system diseases -0.105 0.07 0.151 Decrease No
Ear and mastoid process disorders 0.001 0.19 0.085 Increase No
Circulatory system diseases -0.0576 0.14 0.108 Decrease No
Respiratory system diseases -0.014 0.54 0.019 Decrease No
Digestive system diseases -0.016 0.17 0.092 Decrease No
Musculoskeletal system and connective tissue disorders -0.006 04 0.036 Decrease No
Perinatal conditions 0.097 036 0.041 Increase No
Congenital malformations & chromosomal abnormalities 0.031 0.67 0.009 Increase No
General symptoms & abnormal findings -0.19 0.00 0442 Decrease Yes
External causes of morbidity and mortality -0.379 0.01 0.299 Decrease Yes

Original data from: Health Directorate. Causes of Death Registry. Luxembourg, February 2024
Note: These figures include deaths of both residents and non-residents occurring within Luxembourg. Stillbirths are excluded from these statistics
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Fig.4 Place and Number of Deaths in Pediatric Population (0-19 Years), Luxembourg, 2001-2022. Original data from: Health Directorate. Causes of Death
Registry. Luxembourg, February 2024. Note: These figures include deaths of both residents and non-residents occurring within Luxembourg. Stillbirths

are excluded from these statistics

Palliative care entitlement among children covered by
Long-Term care insurance (2020-2023)

Between 2020 and 2023, only 5 children received the pal-
liative care entitlement in Luxembourg. All these chil-
dren passed away within the same year the entitlement
was issued.

Estimation of the number of children requiring pediatric
palliative care in Luxembourg

Approximately 500 to 600 children up to 19 years old
in Luxembourg may require a pediatric palliative care
approach, based on the analysis of long-term care insur-
ance data and mortality figures. In 2023, a total of 1,618
children were covered under Luxembourg’s long-term
care insurance system, of whom 1,330 children were rep-
resented under the most common dependency causes
(Fig. 5).

From this dataset, 737 children were identified as not
falling under pediatric palliative care categories, while
319 children were confirmed to meet palliative care eligi-
bility criteria based on their diagnoses. Additionally, 274
children had conditions that may require palliative care
but need further assessment, as eligibility is determined

not only by diagnosis but also by associated morbidities
and the child’s specific medical needs.

Beyond these identified cases, several additional fac-
tors contribute to the estimated 500—600 children requir-
ing palliative care. Among the 288 children remaining
from 1,618 in the total dataset who were not classified
under the most common dependency causes, various
diagnoses appeared across different ICD-10 chapters,
with small case numbers in each category. Among the
288 cases, approximately 15 children with cancer were
registered under the long-term care insurance. Further-
more, in 2023, five children were granted palliative care
entitlement, reflecting a small but important number of
the population. In addition, the long-term care insur-
ance system does not comprehensively cover children
under the age of two with life-limiting or life-threatening
conditions, contributing to uncertainty in the real num-
ber of cases. Moreover, children transferred abroad for
specialized treatment are not always accounted for if
they are not registered under the long-term care insur-
ance. Similarly, children who are not yet registered or
never registered under Luxembourg’s long-term care
insurance remain unaccounted for in the available fig-
ures. The mortality figures used in this estimation only
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Fig. 5 Most Common Causes of Dependency in Children (0-19 Years) Under Long-Term Care Insurance, Luxembourg, 2023. Original data from: The
government of the Grand Duchy of Luxembourg, Ministry of Health and Social Security. General Inspectorate of Social Security. (April 2024). Note: The
statistics include individuals under 20 years old benefitting from a care summary under Luxembourg’s long-term care insurance. This includes individu-
als affiliated with Luxembourg’s health and maternity insurance, both residents and non-residents, and individuals receiving long-term care insurance

benefits in Luxembourg under an international agreement

include decedents or children who passed away from
various conditions requiring palliative or end-of-life care.
However, non-decedents, or children with serious condi-
tions requiring palliative care who remain alive and are
not covered under long-term care insurance, also con-
tribute to the overall estimation. Considering these data
and factors, the estimated 500 to 600 children requiring
pediatric palliative care annually in Luxembourg is based
on confirmed cases, cases requiring further assessment,
and unaccounted populations that are likely to fall under
pediatric palliative care categories.

Discussion

This mixed-methods study integrates qualitative sources
and national statistical data to examine pediatric pal-
liative care in Luxembourg. Following the convergent
design, specifically the parallel databases variant, both

data types were brought together in the discussion to
enable an overall interpretation. This complementary
integration allowed for a multidimensional understand-
ing across all three objectives: examining the legislative
and regulation framework, exploring the availability of
services and resources, including the challenges that
healthcare professionals face in homecare and hospital
settings, and analyzing pediatric dependency cases and
mortality, providing valuable insights into the leading
causes of dependency, causes of mortality in children and
adolescents, places of death, trends in mortality, and care
locations.

Aligned with the study’s first objective, which explores
the legislative and policy framework governing pediat-
ric palliative care, qualitative findings revealed that the
regulation for granting the right to palliative care at end-
of-life, which is accessible for individuals of all ages and
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Fig. 6 Number of children under long-term care insurance by age group and place of care (2020-2023). Original data from: The government of the
Grand Duchy of Luxembourg, Ministry of Health and Social Security. General Inspectorate of Social Security. (April 2024). Note: Intermittent Stay and Care

Establishments (Etablissement d'aides et de soins a séjour intermittent, ESI)

Table 4 Distribution of children under Long-Term care insurance by age and place of care (2020-2023)

Year Age Group Home ESI Home and ESI Chi2 P-value
2020 0-4 187 3 3 27.001 0.0001
5-9 410 8 14 df:6
10-14 367 2 21
15-19 267 13 24
2021 0-4 217 3 2 36.068 <0.0001
5-9 433 9 13 df:6
10-14 401 2 25
15-19 271 7 32
2022 0-4 262 0 0 47.161 <0.0001
5-9 422 10 15 df:6
10-14 436 3 29
15-19 314 2 36
2023 0-4 266 1 1 56.29 <0.0001
5-9 490 8 12 df:6
10-14 451 2 34
15-19 306 9 38

*The numbers are cumulative and include both new and ongoing cases from previous years

Original data from: The government of the Grand Duchy of Luxembourg, Ministry of Health and Social Security. General Inspectorate of Social Security. (April 2024).

Table 5 Distribution of children (0-19 Years) covered by Long-

Term care insurance cared exclusively at home (2020-2023) typically limited to 35 days with exceptional extensions,
Year Total Children Exclusively Linear may fail to adequately meet the needs of children with
Cared for at Home Regres- life-limiting or life-threatening conditions. These condi-

sion tions often extend for years, spanning into young adult-

2020 1231 R%:0.99 hood with evidence showing increased survival rates [10,
2021 1322 p: 0'0920 38-40]. International recommendations by the World
2022 1434 ;goge' Health Organization emphasize that PPC begins at the
2023 1513 ‘ time of diagnosis and continues irrespective of whether

*The numbers are cumulative and include both new and ongoing cases from

previous years the child is receiving curative treatment [2]. In our study,

Origi . it was evident that the number of children granted the
riginal data from: The government of the Grand Duchy of Luxembourg, . . R
Ministry of Health and Social Security. General Inspectorate of Social Security. l”lght to palliative care between 2020 and 2023 was lim-
(April 2024) ited, with right initiation only during the end-of-life
period. This aligns with findings that highlight various
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barriers including legislative and health professionals
obstacles, to referrals for pediatric palliative care [41].

Aligned with the study’s second objective, which
explores the availability of pediatric palliative care ser-
vices and resources in Luxembourg, this analysis focuses
on the current care structure, highlighting both chal-
lenges and gaps. According to the Together for Short
Lives guide, children requiring palliative care need ser-
vices at one of three levels: universal, intermediate, or
specialized, depending on their specific needs and con-
ditions [6]. Our findings indicate that Luxembourg’s cur-
rent structure has not yet reached the universal level,
which is the first level of service provision. Psychologi-
cal support is provided through associations, alongside
the limited availability of home care networks adopting a
pediatric palliative care approach. While inpatient pedi-
atric palliative care is available in hospitals, the absence
of a specialized pediatric mobile team, insufficient train-
ing in pediatric palliative care, particularly for pediatric
nurses given the specialized field, and the lack of respite
homes for children indicate that intermediate or special-
ized levels of care have not yet been achieved, consistent
with other findings [4, 5, 42, 43]. These findings have
important implications for the development of pediatric
palliative care in Luxembourg. The gaps observed call
for a more structured and integrated national approach.
In line with WHO recommendations [44], pediatric pal-
liative care should be integrated across all levels of the
healthcare system (from community to tertiary care) and
delivered through appropriate models of care, whether at
a universal, intermediate, or specialized level of service
provision. These include home-based care supported by
mobile teams, outpatient clinics, and dedicated inpatient
services where needed, and respite care options to sup-
port families. Establishing clear policies, expanding train-
ing, and defining service standards across care settings
would support the development of a more coordinated,
child- and family-centered model of care. However, the
introduction of pediatric palliative care courses for uni-
versity nursing students specializing in pediatrics, as part
of the objectives outlined in the national end-of-life and
palliative care plan, represents a step toward addressing
one critical gap, alongside the support provided by asso-
ciations and the efforts of home care services.

In addition to these challenges, our findings highlight
the lack of a respite home and the insufficiency of spe-
cialized facilities to accommodate children with life-
threatening or life-limiting conditions or seem to lack
other services for children that are not necessarily under
the palliative care umbrella. The data revealed that the
majority of children with dependency cases under long-
term care insurance 93.5% in 2023 reside at home, with
only a small proportion accessing Intermittent Stay and
Care Establishments. Previous research has shown that
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many parents, often the mother, leaves the workforce to
provide full-time care, resulting in significant income loss
[45], financial difficulties [45, 46], high expenses for med-
ications [45] medical supplies [45] and special equipment
[45]. Additionally, studies disclose that caring for chil-
dren with serious illness can lead to psychological dis-
tress for the parents [46]. Similar research highlights the
significant burdens on caregivers, in mothers of children
with disabilities [47] or life-limiting conditions [48, 49]
experiencing symptoms such as chronic stress, anxiety,
depression, and physical health problems compared to
parents of healthy children. Given these significant bur-
dens on caregivers, respite homes have been recognized
to provide temporary relief to family caregivers while
improving well-being and reducing psycho-emotional
distress [50, 51].

In line with the study’s third objective, which examines
pediatric dependency cases, secondary data from long-
term care insurance highlighted a range of diagnoses for
children up to 19 years old. Some of these diagnoses do
not fall under pediatric palliative care categories, such
as pervasive developmental disorders, mixed specific
developmental disorders, attention-deficit hyperactivity
disorders, mild intellectual disabilities, lack of expected
normal physiological development in childhood, and
speech and language developmental disorders [52, 53].
These conditions primarily require educational or reha-
bilitative support rather than palliative care [52, 53]. In
2023, 1,330 children were covered under Luxembourg’s
long-term care insurance, representing the most com-
mon cases rather than all conditions. Approximately
700 of these cases are linked to diagnoses that gener-
ally do not fall under pediatric palliative care categories.
In contrast, diagnoses such as cerebral palsy, paraplegia
and quadriplegia, and congenital malformations affecting
multiple systems are classified under pediatric palliative
care categories due to their progressive nature, irrevers-
ibility, or critical condition [3, 6, 9, 10, 54—56]. However,
conditions such as epilepsy and Down syndrome may
need individual assessment to determine whether they
fall under pediatric palliative care categories, as eligibil-
ity depends not solely on the diagnosis but also on asso-
ciated morbidities and the child’s specific medical needs
[3, 57, 58]. Despite that, the actual number of children
requiring palliative care in Luxembourg remains uncer-
tain. However, these secondary statistics estimate that
annually, 500 to 600 children up to 19 years old in the
country could fall under one of the pediatric palliative
care categories.

The estimated 500 to 600 children requiring pediatric
palliative care annually is based on available long-term
care insurance data and mortality figures. Considering
the absence of a national registry of diseases, this estimate
may not fully capture all eligible cases. The long-term
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care data used for these estimations represent the most
common causes of dependency in children (0-19 years
old) and only include children who are registered and
receiving formal support. It is worth noting that the fig-
ured data does not comprehensively cover children under
2 years old with life-limiting or life-threatening condi-
tions or those in pediatric palliative care categories who
never enrolled in the long-term care insurance. More-
over, for some cases, palliative care eligibility depends
not only on diagnosis but also on associated morbidities
and the child’s specific medical needs. Furthermore, this
estimate does not account for children receiving special-
ized palliative care treatments outside Luxembourg, par-
ticularly those who have moved abroad and registered
under another country’s healthcare system. Additionally,
mortality figures only account for children who passed
away (decedents), while non-decedents or children living
with serious conditions requiring palliative care may not
be fully represented in long-term care insurance datasets.

Aligned with the study’s third objective, which also
examines causes of death in children and adolescents,
this analysis highlights the main causes of mortality in
Luxembourg and their implications for pediatric pal-
liative care. These findings also emphasize the need for
enhanced services and alignment with international
guidelines, such as the WHO framework, to better sup-
port children with these conditions. In 2018, the WHO
highlighted the medical and ethical need to make pallia-
tive care and pain relief available for all children in need,
including those in high-income countries [44]. The WHO
guide identified categories of conditions that require PPC,
particularly at the end of life [44]. This guide is relevant
when considering all causes of child mortality in Lux-
embourg. In our study, external causes of morbidity and
mortality are reported as the highest (31.9%), among the
pediatric population aged 0-19 years, usually resulting in
sudden deaths or survival with long-term consequences
that may endure into adulthood [59]. This corresponds
to the global trends where injuries are the leading cause
of death among children [60]. Perinatal conditions and
congenital malformations with chromosomal abnor-
malities together are responsible for 30.7% and 10.8% of
deaths, respectively, among the 0-19 age group in Lux-
embourg. These diseases could endure for days, weeks,
and sometimes years before the death occurs and would
need a pediatric palliative care approach and end-of-life
care [55, 61]. To support retrospective identification of
palliative care needs, death registries could include ill-
ness duration prior to death, especially for chronic or
progressive conditions. Neoplasms are reported for 5.8%
of child deaths among the 0—19 age group, these children
fall under the first category of PPC, where curative treat-
ments may fail [6, 9]. This finding aligns with global stud-
ies, which report that approximately 5.69% of individuals
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aged 0-19 years with cancer require palliative care at
the end of life [62]. Among children and teenagers aged
1-19 years in Luxembourg, neoplasms represent 11.4%
of deaths, making them the second most common cause
and highlighting the impact of pediatric cancers. Other
studies have shown that comprehensive pediatric pallia-
tive care and end-of-life care are essential for efficiently
managing symptoms and improving the quality of life for
both children and their families [2, 6, 44, 62].

Strengths and limitations

This is the first scientific study in Luxembourg to estimate
the number of children who may require a palliative care
approach, based on national statistics from Luxembourg.
By examining dependency cases from long-term care
insurance data and linking disease diagnoses to pediat-
ric palliative care categories. Additionally, death registry
data were analyzed to highlight the need for palliative
and end-of-life care across various causes of mortality.

To explore the current situation of pediatric pallia-
tive care in Luxembourg, this study employed a robust
mixed-methods approach. Thematic analysis was applied
to both a review of documents such as legislation, regu-
lations, and national plans and data collected from par-
ticipants representing multiple sectors and specialties,
ensuring a comprehensive understanding of the findings.
The input from participants provided a breadth of per-
spectives, enriching the study’s insights. By combining
qualitative and quantitative methods, this research offers
a valuable model for addressing similar studies in other
small countries or closely-knit healthcare systems. The
findings highlight the available services and regulations,
while also exposing critical gaps in the current system.

A significant limitation of this study is the lack of a
national disease registry in Luxembourg, which limits
the ability to accurately identify the pediatric popula-
tion requiring palliative care, particularly children with
life-limiting and life-threatening conditions. Establish-
ing such a registry would improve tracking of needs over
time and support more effective planning and allocation
of resources. Another limitation of this study is the use
of substitute values during data cleaning, where miss-
ing data were estimated based on predefined indicators
or calculated using total sums for each row, as described
in the methodology. While this approach prevented
data loss and allowed for a more complete analysis, it
introduces approximations that may have led to minor
biases which should be considered when interpreting
the results. Finally, the long-term care insurance data for
2023 were provisional when received in April 2024, as
retroactive decisions for applications submitted before
December 31, 2023, may still be processed.



Massaad et al. BMC Palliative Care (2025) 24:170

Conclusion

This study sheds light on the current state of pediatric
palliative care in Luxembourg, which stands at the uni-
versal services level, with primary initiatives from the
healthcare system practiced. This study provides novel
data on children who may fall under the pediatric pal-
liative care umbrella, highlighting the urgent need to
address existing gaps and develop a structured approach
to meet increasing demands and unmet needs.

These findings highlight the importance of fully imple-
menting the National Plan for End-of-Life and Palliative
Care (2023-2026) as a foundational step toward improv-
ing pediatric palliative care in Luxembourg. In 2025, a
pediatric palliative care course will be introduced for
nursing students specializing in pediatrics at the Univer-
sity of Luxembourg, fulfilling a key National Plan objec-
tive. Additional efforts should include revising the legal
framework to better meet the unique needs of children,
developing education and training for pediatric health-
care professionals, and strengthening home-care ser-
vices to ensure children receive quality palliative care in
the comfort of their homes. Expanding medical coverage
to include all necessary medications and supplies, refin-
ing eligibility criteria for long-term care insurance to
include children under the age of two or those born with
life-limiting or life-threatening conditions, strengthening
psychosocial support for children and their families, pro-
moting pediatric palliative care research, and creating a
centralized national disease registry are all vital priorities.

Together, these measures will ensure that children with
life-limiting and life-threatening conditions and their
families receive support throughout their journey from
diagnosis to end-of-life and bereavement. By building on
advancements in adult palliative care, Luxembourg has
the opportunity to create a specialized and comprehen-
sive pediatric palliative care system that addresses the
needs of children and their families.

Appendix
Appendix 1 Interview and Question Guide.

Note Not all questions were used with every participant.
Questions were adapted based on the participant’s role
and expertise. Questions were asked either in open-ended
interviews in -person or through videoconference, phone
calls, or email.

1 What pediatric palliative care home services does
your home-care network offer?

2 How do you support children with serious health
conditions and their families throughout their care
journey?

Page 19 of 21

3 Can you describe the eligibility criteria for pediatric
and neonatal patients to benefit from the long-term
care insurance?

4 What palliative care topics are included within your
curriculum, and how do they address pediatric
needs?

5 What approaches and practices does your pediatrics
department use to support children with serious
illnesses, including those needing palliative care?

6 How is the social and financial support structured
for children with life-limiting or life-threatening
conditions?

7 In what ways do the existing laws and policies
facilitate or hinder the provision of palliative care
services for the pediatric population?
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