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Abstract

Background: The number of children and adolescents living with life-limiting conditions and potentially in need for
specialised paediatric palliative care (SPPC) is rising. Ideally, a specialised multiprofessional team responds to the com-
plex healthcare needs of children and their families. The questions of, how SPPC is beneficial, for whom, and under
what circumstances, remain largely unanswered in the current literature. This study’s overall target is to evaluate the
effectiveness of a SPPC programme in Switzerland with respect to its potential to improve patient-, family-, health
professional-, and healthcare-related outcomes.

Methods: This comparative effectiveness study applies a quasi-experimental design exploring the effectiveness of
SPPC as a complex intervention at one treatment site in comparison with routine care provided in a generalised PPC
environment at three comparison sites. As the key goal of palliative care, quality of life - assessed at the level of the
patient-, the family- and the healthcare professional - will be the main outcome of this comparative effectiveness
research. Other clinical, service, and economic outcomes will include patient symptom severity and distress, paren-
tal grief processes, healthcare resource utilisation and costs, direct and indirect health-related expenditure, place of
death, and introduction of SPPC. Data will be mainly collected through questionnaire surveys and chart analysis.

Discussion: The need for SPPC has been demonstrated through numerous epidemiological and observational stud-
ies. However, in a healthcare environment focused on curative treatment and struggling with limited resources, the

lack of evidence contributes to a lack of acceptance and financing of SPPC which is a major barrier against its sustain-
ability. This study will contribute to current knowledge by reporting individual and child level outcomes at the family
level and by collecting detailed contextual information on healthcare provision. We hope that the results of this study
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ing conditions and their families internationally.

Protocol version: Amendment 2, March 01, 2021.

can help guiding the expansion and sustainability of SPPC and improve the quality of care for children with life-limit-

Trial registration: Registered prospectively on ClinicalTrials.gov on January 22, 2020. NCT04236180
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Background
Following ongoing medical advances and improved diag-
nosis and coding, the number of children and adolescents
living with life-limiting conditions is rising drastically [1].
Estimates from the United Kingdom showed a prevalence
of 26.7 per 10,000 children aged 0—19years in 2000/2001,
and a prevalence of 66.4 per 10,000 in 2017/2018 [1].
Many of these children and adolescents need palliative
care (PC) services. A new consensus describes PC as “the
active holistic care of individuals across all ages with seri-
ous health related suffering because of severe illness and
especially of those near the end of life. It aims to improve
the quality of life of patients, their families, and their car-
egivers” ([2], p. 761). As a special and highly complex
subfield of PC, paediatric PC (PPC) is concerned with the
support and involvement of the entire family, and aims to
impact the patient-, family and health system levels. Ide-
ally, to meet the complex healthcare needs of children
and their families, a specialised multiprofessional team
will be available, i.e. PPC services are offered by health-
care professionals specifically trained and working in
PPC in the context of a dedicated programme setting [3].
Specialised PPC (SPPC) programmes most commonly
offer a consultative model of care, i.e. by a specialised
multiprofessional PPC team that either provides direct
patient care and family support that goes beyond the
affected child’s eventual death or provides support and
advice to the child’s primary care team in and outside
of the hospital [4]. In such a setup, medical specialists
(mainly physicians), e.g. neurologists or oncologists refer
their patients and families in need. Referrals are mainly
driven by symptom burden and the burden of the child’s
condition on the entire family. However, the referral
practices also depend on personal attitudes and motiva-
tion of the referrers from the medical specialties towards
SPPC. Furthermore, the referrer’s perception of evidence
supporting SPPC can be considered as a contextual factor
influencing referral practices [5] and it is well recognised
that compelling scientific evidence on the effectiveness of
SPPC is scarce [6—8].

State of research

The question of whether PC in general is associated with
improved patient and caregiver outcomes has been stud-
ied and summarised in a meta-analysis of 43 randomised

controlled trials with data on 12/731 adult patients [9].
PC interventions were associated with improvements
in patient quality of life (QOL) and symptom burden,
however, results regarding caregiver outcomes were
inconsistent [9]. In PPC, patient-reported outcome
assessments are not normally feasible due to the patient’s
age or cognitive state. Therefore, in paediatric research,
proxy reports from parents are commonly used [10]. A
systematic review including eight observational stud-
ies found improved QoL in children and family mem-
bers, improved symptom control, and a positive impact
on place of care and family support [11]. The burdens on
family members are substantial. Investigating the impact
of chronic health conditions on siblings psychological
functioning and well-being, Vermaes et al. noted, that
the siblings of children with life-threatening conditions
appeared especially prone to psychological problems
[12]. A recent scoping review, including 34 studies con-
cluded that the experiences these siblings make, impact
the way they cope with stress [13]. We found no studies
about the influence of SPPC services on the QOL of these
siblings.

For healthcare professionals (HCPs), providing com-
passionate care for children with life-limiting condi-
tions and their families is emotionally demanding. High
expectations, lack of support and a sense of inadequate
preparation, representing demands from the health care
system, can lead to stress in care personnel [14]. One
purpose of a consultative SPPC service model is to pro-
vide support and advice to each child’s/family’s primary
care team, which might ease the care burden and posi-
tively influence the QOL of healthcare professionals not
specialised in PPC. In a US study of 314 diverse HCPs,
39% were gaged at risk for compassion fatigue (CF), a
construct within professional QOL linked to impaired
quality of care provision [14, 15].

More evidence related to improved process outcomes
at the service level and healthcare resource utilisation
is available regarding children/families receiving SPPC.
A recent systematic review including 14 cohort stud-
ies and one case series found, that the receipt of PPC
was associated with a decrease in intensive care use and
high-intensity end-of-life care. Regarding hospital admis-
sions, length of stay in hospital, resuscitation orders, and
the proportion of hospital and home deaths results were
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less conclusive [16]. Evidence on healthcare resource
utilisation and costs among children, who had accessed
a PPC programme versus those, who had not, was sum-
marised in a systematic review [17]. Children enrolled
in PPC had fewer hospital admissions, with most studies
also showing shorter hospital stays. Conflicting results
arose regarding the proportion of patients who received
critical care, and calculations of overall healthcare costs
were inconclusive [17]. Lower medical costs among PPC
recipients through the reduction of healthcare utilisation,
however, were recorded in more recent studies [18, 19].

The effectiveness of SPPC as a complex intervention
is potentially influenced by many accompanying factors
through mechanisms which are not well understood.
Important potential mediators of the receipt of SPPC,
e.g., the family’s adaptability, should be considered. Based
on McCubbin & McCubbin’s resilience model of family
stress, adjustment and adaptation, a positive relation-
ship has been described between the family’s adaptation
and the family system, i.e., coherence and family hardi-
ness [20]. Associated with adaptation and considered as
central to successful coping with family stressors is the
construct of sense of coherence. This refers to an orienta-
tion between family members, that makes their reactions
to internal and external stimuli structured and predict-
able, providing resistance resources for handling stimuli,
and fostering a sense that life’s challenges are meaning-
ful [21]. Family hardiness has been described as a family
resource and acknowledged as a mediator in the relation-
ship between stress and illness. As such it has also been
related to family members’ health and QOL [22].

Rationale

As more and more countries have recognised the need
for SPPC at the policy level, the international develop-
ment and implementation of PPC programmes have sky-
rocketed. However, many of those programmes struggle
with the transition into routine in- and outside hospital
care and therefore sustainability [4]. The question, of
how SPPC is beneficial for whom and under what cir-
cumstances, remains largely unanswered as validation of
innovative care programmes in controlled studies is lack-
ing [18]. Determining clinical effectiveness will require
prospective studies using comparison groups to establish
the relationship between the receipt of SPPC and selected
outcomes on the client and service levels [23]. Addition-
ally, the question of when to initiate SPPC, and the out-
comes of early vs. late introduction of SPPC have never
been compared, a comparison of the two has been judged
a priority in PPC research [24]. Reporting on outcome
metrics at the family level and addressing contextual
information on healthcare provision has the potential
to guide the expansion and sustainability of services and
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improve the quality of care for children with life-limiting
conditions and their families internationally.

Objectives

The SPhAERA study’s overall target is to evaluate the
effectiveness of SPPC and to report on its potential
to improve patient-, family-, health professional-, and
healthcare-related outcomes. Specifically,

— to explore how SPPC influences the QOL of patients
(including their symptom severity and distress), par-
ents and siblings (including grief processes);

— to explore how the availability of an SPPC team influ-
ences the QOL of healthcare professionals not spe-
cialised in PPC;

— to determine whether the provision of SPPC reduces
the utilisation of healthcare resources and costs;

— to determine whether the provision of SPPC reduces
direct and indirect health-related costs for families;
and

— to evaluate the introduction of SPPC and validation
of the Paediatric Palliative Screening Scale (PaPaS-
Scale) [25].

Methods

Design and setting

This study applies a quasi-experimental design within the
framework of comparative effectiveness research, explor-
ing the effectiveness of SPPC as a complex intervention
in comparison with routine care provided in a non-spe-
cialised PPC environment. The study takes place at four
study sites: the largest Swiss University Children’s Hospi-
tal with a longstanding established dedicated SPPC pro-
gramme serves as the intervention site, two other Swiss
university children’s hospitals and a Cantonal children’s
hospital providing general PPC and are just developing
SPPC comprise the comparison sites. Recruitment took
place between November 2019 and May 2022, and the
longitudinal data collection is ongoing until May 2023.
An overview of the study’s setup, timeline and outcomes
is provided in Fig. 1.

Participants and recruitment

Patients and families

Children suffering from a life-limiting condition and
potentially in need of SPPC, their parents and siblings,
as applicable, were eligible to enter the study under the
following inclusion criteria: 1) children, aged 0—18 years;
parents (mothers and/or fathers) of included children;
2) siblings, aged 8—18years, of included families; 3) pro-
ficiency in German or French language. Neonates with
medical complications due to prematurity and/or birth
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SPPC
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Confounder
controlling
through
propensity score - Sense of coherence
weighting - Family hardiness
General PPC

n=50

Introduction of SPPC
Validation of PaPaS-Scale

Fig. 1 Overview of the study’s setup, timeline and outcomes

Recruitment and data collection (see Table 1 for assessment timepoints)

Ongoing data collection
2023
Clinical Outcomes
- Child: QOL, symptoms
- Parents: Caregiver QOL
- Siblings: QOL
- Professionals: QOL
During bereavement*
- Parents: Grief processes, QOL
- Siblings: QOL
Service Outcomes
- Healthcare resource utilisation
- Place of death

Economic Outcomes
- Costs related to resources
- Effective costs charged and
payed by formal payers
- Direct and indirect household
expenditures

2022

*Only applies to families who lost their child during the study

complications and treated in a neonatal intensive care
unit and patients enrolled in the SPPC programme with
an expected life expectancy of <48h were excluded due
to limited exposure time. Additionally, children and their
families under child protection regulations were not
eligible.

For the intervention site, all children entering the SPPC
programme, after referral by a member of the frontline
care team (usually a physician), were prospectively and
consecutively screened for eligibility and invited for
study participation. Recruitment was then performed by
a member of the SPPC team within the first 2 weeks of
SPPC initiation.

For the comparison sites, recruitment started in Feb-
ruary 2020 and was performed by specialists of various
medical disciplines, e.g. neurology or oncology after
evaluating the potential need for SPPC of their patients.
This need was defined per indication criteria of the SPPC
programme at the intervention site and read as follows:
1) increase in (unplanned) hospital admissions during the
last months; 2) adverse medical events from which the
child is not recovering completely; 3) increasing symp-
tom burden; unsatisfactory response to treatments; 4)
conflicting treatment goals; 5) estimated life expectancy
less than 6—12months; 6) patient’s/parents’ wish for PC
support [26].

Healthcare professionals (HCPs)

All HCPs of the following professions working at the
study sites or in collaboration with them and involved in
the care of the population under study were invited for
study participation: physicians, registered nurses, health
care assistants, psychologists, social workers, physical
therapists, occupational therapists, nutritionists, pasto-
ral workers, logo therapists, social pedagogues, remedial
teachers and certified social care workers. To ensure their
involvement in PPC, the following inclusion criteria were
defined: 1) having cared for patients and their families in
the PC phase during a minimum of ten shifts (day/late-
shift) or ten consultations and/or 2) having cared for a
minimum of two patients in the end-of-life phase and
their families or after the death of the child; 3) employ-
ment in their institution for a minimum of 3 months.
Members of the SPPC team at the intervention site were
excluded due to their specialisation and dedicated SPPC
activities including intervention provision.

Recruitment took place in two cycles: first cycle begin-
ning of 2021 and second cycle beginning of 2022. All
HCPs were invited via the written study information
which they received through a local coordinator at their
institution. The HCPs were instructed to autonomously
check their eligibility for study participation based on the
criteria listed above.
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Intervention and comparison

The service of a SPPC team is considered as a complex
intervention with components on various levels and
of variable dosing, based on the needs of each individ-
ual patient and her/his family. All services provided to
patients/families by a member of the multiprofessional
SPPC team at the University Children’s Hospital in Zurich
are considered as study intervention. This includes direct
medical, nursing, social, and psychological and spiritual
consultations of the patient/family, as well as patient—/
family-related consultation of the frontline care team.
Bereavement support, as integrated part of SPPC is rou-
tinely offered at the individual or group level as appro-
priate for parents and siblings. The programme at the
intervention site offers full 24/7 services from the SPPC
team’s physicians, nurses and psychologists and includes
home visits.

For patients/families in the comparison group (Aarau,
Basel, Berne) routine care is provided as per established
paediatric standards in a generalised PPC environment
(provided by disease specific specialists with some PPC
training [3]) already in place at all study sites. In all of
the three comparison sites a PPC team is available since
2019/2020. However, these developing teams differ on
the level of capacity, i.e. few human resources and mostly
professionals with basic training and experience in PPC
without being fully engaged in PPC, no 24/7 coverage,
and limited psychologist and bereavement support.

Assignment to study groups will happen naturally,
determined through the recruiting study sites. As this
study is conducted in a natural environment with con-
tinuous development of care practices, adaptations of
care structures and processes at all study sites are pos-
sible and probable during the duration of the study. No
restraints of this natural evolution will be superimposed
by the study. Care context is assessed on yearly basis in
all four participating study sites, described and used as
instrumental variables estimation as applicable.

Outcomes and procedures

Improving and maintaining QOL is the core intention of
PC and is the main outcome of this comparative effec-
tiveness study. For an overview of the study’s setup and
timeline, outcomes and measurements, and assessment
timepoints see Fig. 1 and Tables 1 and 2.

Patients and families

Since a large proportion of the study population is young
or cognitively impaired, we defined caregiver QOL as
the primary outcome. Each participating patient/fam-
ily is followed for a maximum time of 1 year as long as
the child is alive. Assessment timepoints are dynamic,
starting with two bi-weekly assessments, followed by
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four monthly assessments and three-monthly after
that. For families, who lose their child during the study,
bereavement follow-up continues for another year with
four assessments. All outcomes on the family level are
assessed as surveys with self-reported and validated
questionnaires on paper. Questionnaires are distributed
in the hospital or sent home by the study team in case the
child is at home at the time of a study assessment. Out-
comes on the patient level are assessed as proxy meas-
ures through the parents, unless the patient is capable to
report her—/himself. Siblings’ QOL is only assessed, if
they are able to self-report.

Service outcomes are assessed through the collection
of routine data via chart review at assessment timepoints.
This includes patient-specific information related to
healthcare resource utilization, e.g. hospital admissions
and length of stays, procedures, and diagnostic informa-
tion and date of death. Economic outcomes are assessed
through queries for each patient for costs on the health-
care system level (hospitals, formal payers) and through
self-reported direct and indirect health-related expendi-
ture data (questionnaire) from participating families.

HCPs

HCPs’ professional QOL was retrospectively assessed
for 1 year back after the first and second study year. All
HCPs who returned their informed consent received the
questionnaire as a hard copy through institutional or
postal mail.

All study participants are withdrawn from the study in
the case of consent withdrawal or relevant non-adher-
ence to study procedures, i.e. failure to complete ques-
tionnaires. No specific follow-up beyond the date of
withdrawal/discontinuation is performed and no more
data is collected. All data collected up to study with-
drawal/discontinuation will be considered for analysis.

Sample size and statistical analyses
We hypothesise that SPPC positively influences the QOL
of the caring parents. The null hypothesis is that QOL
does not differ between parents of patients in the SPPC
programme and the comparison group. The sample size
(number of paediatric patients) was calculated to be able
to show a difference of 1 point in the QOLLTI-F score
[27] 1 month after study inclusion. The calculations are
based on an expected mean QOLLTI-F of 5.5 (on a scale
from 0 to 10) and an expected standard deviation of the
QOLLTI-F score of 1.7, as reported in Cohen et al. [27].
Note that similar values of mean=+SD, i.e., 5.84+1, were
observed by Groh et al. [36].

Sample size was calculated using a resampling method.
Each sample size, n i=1,..,41=10, ..., 250, was evalu-
ated by simulating R =499 times the QOLLTI-F of n,
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Table 2 Study visits and assessments
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Study Periods Care Timepoint

Bereavement Timepoint

Timepoint® Screening/ CT1 CT2

Baseline

Time interval in days (Reference = 0) 0 15 30

CT3 CT4 CT5 CTé CT7

60

CT8 Death of child BT1 BT2 BT3 BT4

90 120 150 240 330 O 30 120 210 300

Informed Consent / Demographic Data
Inclusion / Exclusion Criteria
Introduction of SPPC (PaPaS-Scale)
Sense of coherence (FSOC)

Family hardiness (FHI)

Caregiver QOL (QOLLTI-F)

Child’s QOL (disabkids)

Child’s symptoms (MSAS)

Siblings QOL (KIDSSCREEN-27)
Healthcare resource utilisation and costs

X X X X X X X X X

X X X X X X

Direct and indirect health-related expenditure x
Professional’s QOL (ProQOL)

Place of death

Grief processes (WTi)

Parental QOL (WHOQOL-BREF)

Siblings QOL (KIDSSCREEN-27)

X X X X X X

X X X X X X
X X X X X X
X X X X X X
X X X X X X
X_ X X X X X X

@The timeframe to complete the questionnaire is 1 week

b Professional’s QOL will be assessed after the first year of recruitment and after the second year, i.e. end of recruitment phase

individual pairs of care giving parents from a multi-
variate normal distribution, using a correlation of 0.8
between parents of the same patient. For each sample
size n;, half of the patients were allocated to the SPPC
group and comparison group, with mean QOLLTI-F of 6
and 5, respectively, and a (within group) standard devia-
tion of 1.7. Assuming that only one parent participates
in the study for 30% of the patients, this proportion of
simulated QOLLTI-F scores for the second parent was
omitted, resulting in simulated QOLLTI-F scores for a
pair of parents for 70% of the patients, and for only one
parent for the remaining 30% of patients. The difference
in QOLLTI-F between parents of SPPC vs. comparison
patients was then estimated with a linear mixed-effects
model with group (SPPC vs. comparison) as fixed factor,
modelling a random intercept per patient (to account for
the non-independence of parents from the same patient).
Sample size was set to ensure at least a power, 1 — f3, of
0.8 at a significance level, «, of 0.05.

For this study, a total of 98 paediatric patients should
be recruited (i.e., 49 from the SPPC programme and 49
for comparison) to ensure a total of 98 evaluable pairs of
care giving parents, considering a drop-out rate (i.e., pro-
portion of patients who died or withdrew informed con-
sent before QOLLTI-F could be assessed at least once) of
10%. Sample size was estimated using R (Version 3.5.0)
[37], using the R packages nlme [38] and sse [39].

Primary and secondary analyses

The primary outcome QOLLTI-F of the care-giving par-
ents 1 month after study inclusion will be analysed by a
linear mixed-effects model with QOLLTI-F at baseline
and group (SPPC vs. comparison) as fixed effects. A ran-
dom intercept will be modelled per patient (to account
for the non-independence of parents from the same
patient). In addition, all measurements of QOLLTI-F
taken at different follow-up visits will be analysed by a
linear mixed-effects model as above, but with an addi-
tional random intercept per parent (to additionally
account for the non-independence of multiple measure-
ments per parent).

To adjust the effect size estimate for SPPC vs. com-
parison for potential confounders, we will use propen-
sity score weighting. Potential confounders were already
identified and include characteristics of the patient (diag-
nosis, age, sex), disease duration, family system (sense
of coherence, family hardiness), sociodemographic vari-
ables of the family (e.g. parental living situation, fam-
ily income), and contextual information (e.g. study site
characteristics). As a sensitivity analysis, we will add the
most important confounders as covariates in the statisti-
cal models (analysis of covariance approach).

Secondary endpoints will be analysed by linear mixed-
effects models or generalised linear mixed-effects mod-
els (in case of non-normal error distribution). Normal
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linear models or generalised linear models may be used
for secondary outcomes measured only once per patient.
Sensitivity analyses will be performed as applicable and
appropriate.

Missing measurements of the primary outcome,
QOLLTI-F at 1 month, will be multiply imputed, based
on measurements taken at 2 weeks (first follow-up meas-
urement) and available patient characteristics.

Data management, monitoring and risks

The sponsor-investigator is implementing and main-
taining quality assurance and quality control systems to
ensure that the study is conducted and data are gener-
ated, documented (record), and reported in compliance
with the protocol, good clinical practice, and applica-
ble regulatory requirement(s). Data extracted from the
patient charts will be entered into an internet-based
secure data base secuTrial® developed in agreement to
the Good Clinical Practice guidelines provided by the
Clinical Trials Centre Zurich. Person data will be pseu-
donomised through secuTrial®. Local coordinators will
be assigned to assist with and facilitate logistics concern-
ing the availability of medical charts and workspace in
each participating study site. Data collectors will receive
instructions and training before the start of data collec-
tion to assure and enhance data quality. Furthermore
about 5% of the charts will be randomly chosen and
data will be collected by two different people for quality
checking.

A quality assurance audit/inspection of this study may
be conducted by the competent ethics committee. The
quality assurance auditor/inspector will have access to all
medical records, the investigator’s study related files and
correspondence, and the informed consent documenta-
tion that is relevant to this clinical study. We consider the
risk for participants in this study as minimal. Allocation
to intervention and comparison groups is determined
by the natural environment of the four study sites’ care
services.

Discussion

This study evaluates the effectiveness of SPPC and its
impact on patient-, family-, health professional-, and
healthcare-related outcomes. The study will contribute
to current knowledge by providing relevant outcome
data based on the assessment of SPPC services within a
comparative effectiveness research framework. Report-
ing on outcome metrics at the family level and providing
detailed contextual information on healthcare provision
has the potential to guide the expansion and sustain-
ability of services and improve the quality of care for
children with life-limiting conditions and their families
internationally.
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Determining clinical effectiveness will require pro-
spective studies using comparison groups to estab-
lish the relationship between the receipt of SPPC and
selected outcomes on the client and service levels [23].
However, the classical randomised controlled trial
study design with its origin in establishing the efficacy
of new drugs under controlled situations falls short in
evaluating the effectiveness of a complex intervention
in a real-world setting. Effectiveness research broadens
the design options for evaluating interventions by pos-
sibly loosening up some of the rigorous control meas-
ures mandatory in a randomised controlled trial and
therefore trading off strong internal validity in favour
of generalisability (external validity) [40]. The conse-
quence of less rigorous controls is an increased risk of
confounding, which may limit causal interpretation of
the study results.

Dealing with potential imbalance between interven-
tion and comparison group will likely be this study’s
greatest challenge. We will take all possible and rea-
sonable measures, e.g. propensity scoring, multilevel
modelling to ensure justified group comparisons and
interpretation. The study’s rich longitudinal data over
a period of approximately 1 year will allow a unique
reporting on courses of illness of the child, of the QOL
of close family members and the family’s financial
hardships.

A variety of outcome indicators were used to assess
the impact of SPPC so far. Widger et al. found 82 dif-
ferent indicators reported through 46 studies. Among
this large number, indicators such as location of death,
length of stay in hospital and number of hospital
admissions, only 22 indicators were reported in at least
two studies [41]. Many of these so far used indicators
are also assessed in our study. Others, such as our main
outcome of QOL on different levels are less investi-
gated, limiting comparability with our study results.

The main results of this study will be communicated
to patients, their family, and the involved healthcare
professionals by a letter in lay language. The study
group will make every endeavour to publish the data
in peer-reviewed journals and we are convinced that
this study’s comparative effectiveness and longitudinal
approach will generate new meaningful evidence to
advance the field of PPC internationally.
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