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Abstract
Background

Palliative care in combination with or after oncological treatment has been found to increase the quality
of life and quality of care for patients with advanced cancer. This often means change in goals of care,
sometimes along with a change of healthcare provider or place of care. These types of changes are
frequently referred to as care transitions. Ensuring continuity of care during these types of transitions is
crucial, yet previous research has shown that essential information is not always effectively
communicated. Sometimes, this leads to avoidable hospital readmissions, which may cause distress
and decreases the quality of life for patients in the last phase of life. This study aims to evaluate the
effectiveness of a transitional palliative care intervention in reducing hospital readmissions.

Methods

This study will employ a stepped wedge cluster randomized controlled trial (RCT) design conducted
across 14 settings in seven European countries. (Germany, Hungary, the Netherlands, Poland, Portugal,
Romania and the United Kingdom). Over a 25 months recruitment-period, 1,050 patients with advanced
cancer and if possible, a relative will be enrolled. Patients will be followed for 90 days after inclusion. The
primary outcome is the number of hospital readmissions, with secondary outcomes being quality of life
and quality of care. Once data collection is complete, a multilevel regression analysis will compare
outcomes between the control and intervention groups within each setting, accounting for the
hierarchical structure of the data.

Discussion

The study results will determine the effectiveness of the Pal-Cycles intervention in decreasing the
number of readmissions to hospital, and increasing the quality of life and the quality of care for patients
with advanced cancer.

Trial Registration number: ClinicalTrials.gov ID: NCT06259136, 2025-07-28, Study Details | NCT06259136
| Palliative Care Yields Cancer Wellbeing Support | ClinicalTrials.gov

1. Background
Palliative care has been found to increase the quality of life as well as the perceived quality of care for
patients with advanced cancer (1, 2). The World Health Organization (WHO) has defined this type of care
as an approach that improves the quality of life of patients and their families facing the problems
associated with life-threatening illness, through the prevention and relief of suffering by means of early
identification and impeccable assessment, and treatment of pain and other problems physical,
psychosocial and spiritual (3).
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In European countries, for most patients, advanced cancer treatment is led by an oncologist possibly
combined with palliative care practitioners, and is delivered under the supervision of the hospital
services. As patients’ palliative care needs increase, however, the proportion of care delivered by
palliative care services correspondingly rises. This frequently means not only a change in goals of care,
but also in care provider and place of care, as patients tend to prefer to receive palliative care at home
delivered by primary or community care providers (4). These types of changes are defined in the
literature as a care transition (5).

In order for these transitions to be executed well, the required information needs to be communicated in
a timely, understandable, and transparent way(5, 6). Ideally, results of proactive care planning
conversations are summarized and communicated via a hospital discharge letter to the General
Practitioner (GP) and/or community care. However, studies conducted in the Netherlands and the United
Kingdom have shown that often information deemed important by the GPs is missing from the letters
from oncologists(7, 8). Consequently, treatment plans may not be clear from the onset when a patient is
discharged to home care which can lead to unplanned readmissions to the hospital in the last six
months of life, or may have a detrimental effect on quality of care. This can have a negative impact on
patients and their carers and may create unnecessary expenditure for the healthcare systems (9, 10).

Nevertheless, the extent and nature of these care transitions vary across countries, reflecting the
differences in availability and level of development of palliative care services (11). For example eastern
European countries are often still in the process of establishing and expanding their palliative care
services whereas palliative care services in western European countries are increasingly integrated into
the healthcare system (12, 13). Furthermore there are also differences in the role of the GP across
countries(7, 8), or the way homecare is organized(9). As well as how palliative care is organized in
relation to general cancer care (14, 15)

In order to improve the communication between hospital and community care providers, interventions
that focused on transitional care have been developed from the 1990’s onwards (16). Since then several
interventions have been developed mostly for frail older people (17–20), as well as for cancer patients
(21, 22). Most of these interventions are designed for one specific setting only, but there is an increasing
need for solutions and interventions that improve patient transition in the last months of life across
healthcare organisations (23, 24).

For this reason, during the European research project Palliative Care Yields Cancer Wellbeing Support
(Pal-Cycles), an intervention has been developed to enhance communication between hospital, patients
and community care providers that can be implemented in different European countries.

2. Methods
The Pal-Cycles clinical trial protocol is presented following the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT) 2025 guideline (25).
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2.1 Objectives
The primary objective of the study is to evaluate the effectiveness of an intervention for transitional
palliative cancer care (Pal-Cycles) in seven European countries (Germany, Hungary, the Netherlands,
Poland, Portugal, Romania and the United Kingdom) and its consequent effects on the number of
readmissions into hospital.

From this primary objective a hypothesis and two sub-objectives have been derived.

Firstly, the hypothesis is that patients in the intervention group, exposed to the Pal-Cycles intervention,
will have fewer readmissions into hospital than patients in the control group.

Secondly, the two sub-objectives are as follows:

To evaluate the effects of the Pal-Cycles intervention on the quality of life of patients and their
family members in seven European countries.

To evaluate the effect of the Pal-Cycles intervention on the planning and organisation of care
transitions.

2.2 Trial design
In order to achieve these objectives, a stepped wedge cluster RCT will be conducted. In this design,
clusters, defined here as groups of hospital departments, receive the intervention at different time points
in a randomized order. Data are collected from all clusters throughout the study period.(26).

The design for the Pal-Cycles trial is described in Table 1 Stepped Wedge Cluster Randomized trial. The
complete trial will last 28 months with the recruitment period for the trial lasting 25 months. The trial
starts with an initial period of 5 months where all clusters are in the control group after which clusters
are randomized into the intervention group at certain timepoints. For this purpose, the recruitment period
has been divided in to five periods of five months (steps). In order to allow for data gathering in the last
months of recruitment, a 90 day follow-up period is provided.

This design was chosen for the reason that logistically it is found more feasible to implement the
intervention in small groups of clusters over time instead of in all the clusters at once. Furthermore, from
an ethical point of view, the fact that all clusters receive the intervention eventually is thought to reduce
concerns regarding denying benefits to the control group, especially, when there is already some
evidence that the intervention is effective (27).
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Table 1
Stepped Wedge Cluster Randomized trial

  5

Months

5 months 5 months 5 months 5 months 90 days

(Recruitment
stops)

Cluster

1–4

Control Intervention* Intervention Intervention Intervention Follow-up

Cluster

5–8

Control Control Intervention* Intervention Intervention Follow-up

Cluster

9–11

Control Control Control Intervention* Intervention Follow-up

Cluster

12–14

Control Control Control Control Intervention* Follow-up

Table 1 Stepped Wedge Cluster Randomized trial represents a stepped-wedge cluster randomized trial
design, in which different clusters transition from the control phase to the intervention phase over time.
Each row corresponds to a set of clusters, and each column represents a 5-month period. "Control"
indicates that the cluster remains in the control phase, while "Intervention" denotes when the intervention
is implemented. Cells marked with “Intervention*” indicate that a cluster receives the training for the
intervention and starts with the implementation of the intervention. After the final intervention phase, a
90-day follow-up period begins, during which recruitment stops. Clusters progress sequentially through
the intervention, ensuring staggered implementation across groups.

2.3 Participants & Setting
The study will be conducted in seven European countries (Germany, Hungary, the Netherlands, Poland,
Portugal, Romania and the United Kingdom). In each country, patients with advanced cancer are
recruited from two hospital departments either both located in the same hospital or in two separate
hospitals. In Table 2 below a list of all participating countries and settings is given.
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Table 2
List of participating countries and settings

Countries Partner institution Name of settings participating

Germany University Hospital Bonn Department of dermatology, University Hospital
Bonn, Bonn

Department of urology, University Hospital Bonn,
Bonn

Hungary University of Pécs University of Pécs Clinical Centre, Pécs

National Institute of Oncology, Budapest

The
Netherlands

Radboud University Medical
Centre

Radboud University Medical Centre, Nijmegen

Rijnstate Hospital, Arnhem

Poland University of Zielona Gora University Hospital Karola Marcinkowskiego,
Zielona Gora

Holy Cross Cancer Centre, Kielce

Portugal Catholic University of
Portugal

Portuguese Institute of Oncology, Lisbon

Hospital Professor Doutor Fernando Fonseca,
Amadorra

Romania Hospice Casa Sperantei Brasov Emergency County Clinical Hospital,
Brasov

Medlife Brasovisi Hospital, Brasov

United
Kingdom

Lancaster University Blackpool Victoria Hospital, Blackpool

Royal Blackburn Hospital, Blackburn

In Table 2 List of Participating Countries and Settings, an overview of the countries and settings
participating in the study is given. The first column lists the countries involved in the study. The second
column lists the partners which are part of the consortium. The third column lists which centres in the
country are participating in the study.

2.4 Inclusion Criteria

Patients aged 18 years or above

Patients diagnosed with advanced cancer

Patients that are expected to develop or already may have palliative care needs

Patients who are in transition from oncological care (hospital) to community care

2.5 Exclusion Criterium
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People with cancer unable or unwilling to provide consent to participate in the study

2.6 The Intervention

2.6.1 Background and finetuning of the intervention
For the purpose of improving the transition of patients from oncology to community care, we finetuned
the Pal-Cycles intervention model. This model was the result of a study conducted in the Netherlands on
the subject of integrated palliative care on a regional level. The intervention evaluated in this study
combined a training for homecare nurses, structured collaboration between patients, families, primary
care and specialist teams and the use of a palliative care protocol(34–36). The steps integrated in the
palliative care protocol have since been summarized in to the following five cornerstones:

1. Prior to hospital discharge, identification of a patient with palliative and supportive care needs in
collaboration with the oncologist,

2. Compassionate communication towards the patient and their family;
3. Collaborative effort to establish a multidimensional treatment and care plan and follow-up in the

home care setting;
4. Periodic discussion and evaluation of the treatment and care plan with patients and relatives, led by

the GP, oncologist or palliative care team, depending on patient place of stay, care needs, and local
possibilities;

5. Identification of the terminal phase (if there) based on the periodic evaluations, with appropriate
intensification of treatment and end-of life conversations including consultation with patient and
families about ethically and legally sensitive issues like withdrawal of treatment, preferred place of
death, rituals in the last phase of life, etc., depending on local possibilities and norms.

For the purpose of adapting the five cornerstones, consultation meetings were held in all seven countries
with healthcare professionals involved in the care for oncology patients such as oncologists, nurses,
GPs and in 5 countries with patients and family carers.

2.6 2 The Training
As previously discussed there are substantial differences in the level of development and organization of
palliative care across the seven countries. Therefore, as part of the project, a training program for the
healthcare professionals was designed to ensure similar levels of knowledge on the topics needed to
execute the intervention across all settings.

The training will be delivered, before the start of the intervention by a local trainer. These trainers are
selected by the research teams and have received a comprehensive instruction in delivering the program,
based on a train the trainer approach before the start of the trial.

The structure of the blended training programme will consist of five modules, each containing one or
multiple teaching units, for a total of twelve. Again accounting for the different levels of training in
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palliative care, two of the teaching units were made compulsory while the rest remains optional.

In Table 3 below an overview of the five modules, teaching units and whether or not they are compulsory
can be found.

Table 3
Overview of blended training programme

Module Teaching Unit Compulsory/
Optional

Identification of patients with
palliative care needs

Assessing prognosis for advanced
cancer patients

Optional

Identifying patients with palliative care
needs

Compulsory

Holistic Assessment Assessing needs in the physical
dimension of suffering

Optional

Assessment of psycho-social and
spiritual needs

Optional

Compassionate communication Compassionate communication with
patients and families

Optional

Sharing bad news with focus on
prognostic communication

Optional

Discussing goals of care Compulsory

Family meetings Optional

Inter-sectorial communication Optional

Pain management Pain assessment Optional

Pain management Optional

Identification and management of
dying phase

Identification and management of dying
phase

Optional

Table 3 Overview of blended training programme gives an outline of the blended training programme. In
the first column the modules are listed. In the second column the teaching units are given. In the third
column it is described whether the settings can chose to provide their healthcare professionals with this
unit. If the description ‘optional’ is given the countries can choose to include teaching unit in their
training programme. If the description ‘compulsory’ is given the countries are required to include this
teaching unit in their training programme.

2.6.3 The Execution of the Intervention in the Settings
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The patient, after giving informed consent, will be asked to complete the Edmonton Symptoms
Assessment System Revised (ESAS-r). This is a short questionnaire that can provide more information
the symptoms and the severity of those symptoms experienced by patients with cancer (37). The results
from the questionnaire will then be reviewed by the medical team, who can use the information provided
by the ESAS-r to inform the Goals of Care Conversations(s). For instance if a patient really struggles with
multiple symptoms, this could be a way to start the discussion regarding the quality of life.

After the questionnaire has been completed a Goals of Care Conversation will be conducted. Within this
study, a Goals of Care Conversations refers to a discussion or a series of discussions, between an
oncology related healthcare professionals possibly assisted by other relevant specialists (such as those
from palliative care), with patients and where appropriate their relatives, with the aim of developing a
shared treatment and care plan.

In these conversations topics such as: the patients wishes and values regarding the end of life, the
disease progression and prognosis, as well as the content of the future treatment and care plan are
discussed.

The results of these conversation(s) will be summarized in the Summary of Goals of Care form, which
will be available as a paper or electronic based form. As study sites differ in how far digital health data
exchange is implemented.

Here what has been discussed regarding the patients understanding of their illness as well as the
primary recommendations and decisions regarding the treatment and care plan can be recorded.

Here what has been discussed regarding the patients understanding of their illness as well as the
primary recommendations and decisions regarding the treatment and care can be recorded If using
a paper summary form, this will be a physical copy of the form, one copy of which will be stored in
the patient’s notes, one will be offered to the patient and one will be sent to the patient’s GP.

If using an electronic summary form, this will be saved in the patient's medical records, a copy will
be printed and offered to the patient or other forms of electronic document sharing used. The GP
will also be sent a copy of the Summary of Goals of Care form either via post or other forms of
electronic document sharing.

During participation in the intervention, patients are allowed to continue their normal treatment and are
not prohibited from any type of care.

2.6.4 Care as Usual
Care as usual is the normal discharge process, including the way of having goals of care conversations
(if any) and the way treatment and care plans are or are not, communicated to the patient and other
involved healthcare professionals by a letter or digitally. There are currently considerable differences
between countries but also between settings in what care as usual means and how the transfer of
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patients to the community takes place (38). This has been noticed during the design of the project and
of the intervention.

2.7 Outcome measures

2.7.1 Primary outcome
An overview the different outcome measures used in this study is described in Table 2 Outcomes. The
primary outcome measure will be the difference between the hospital readmission rate for the control
group and the intervention group.

The rationale for choosing readmission as the primary outcome is when patients are discharged from
hospital, essential elements of the treatment and care plan may not have been sufficiently
communicated to or clarified with the community care setting leading to readmissions (39). With this in
mind, the number of readmissions has been used in previous studies as primary outcome measure
regarding transitional care, such as the study on the Transitional Care model (22). One of its advantages
is that it is a feasible and often well-documented outcome measure which can be retrieved across
multiple sites in multiple countries.

In the case of the Pal-Cycles study, readmissions will be registered by the researchers in collaboration
with the clinical team. The data about the readmissions collected by the researchers will concern:
whether the readmissions was planned or unplanned, in which department(s) the patient were admitted
during their time in hospital, the length of the stay in each department and where the patient was
discharged to once they left the hospital.

2.7.2 Secondary outcomes
The data for the secondary outcomes will be collected by using questionnaires on the quality of life and
the quality of care.

2.7.2.1 Quality of Life
Firstly, the quality of life will be measured from the perspective of the patient through the use of two
questionnaires. One of these being the European Organization for Research and Treatment for Cancer
Quality of Life Questionnaire (EORTC-QLQ-C30), this questionnaire has specifically been developed to
assess cancer patient’s quality of life. The EORTC QLQ-C30 comprises of thirty questions assessing their
ability to function from a physical, emotional, cognitive and functional point of view. Additionally, the
questionnaire pays attention to symptom severity and overall quality of life. For 28 of the questions the
response can be given via a four-point Likert scale giving the options: not at all, a little, quite a bit and
very much. The last two questions can be responded to via a visual analogue scale from 1 to7 (poor to
excellent) (40, 41).
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Additionally, the Functional Assessment of Cancer Therapy - General (FACT-G) will be asked, which was
specifically developed to measure the patient’s with cancer health-related quality of life. This
questionnaire for current and former cancer patients, is made up of 27 questions regarding quality of life
by assessing wellbeing in four domains: physical, emotional, cognitive and functional. All questions can
be responded to by filling in a 5 point Likert scale; not at all, a little bit, somewhat, quite a bit and very
much (42).

Even though these questionnaires overlap in some aspects, the questionnaires cover different elements
of quality of life (43). FACT-G for instance assesses the social domain in more depth than the EORTC
QLQ C30 (44, 45). This was deemed important because a transition in care setting involves also social
aspects, like availability of care at home and support by family caregivers. Both questionnaires will be
completed by the patient at the time of inclusion, after 30 days and 90 days. The questionnaires have
both been translated and validated in all partner languages(40–42, 46, 47).

2.7.2.2 Quality of care
The quality of care will be measured from both the point of view of the patient and their relative. The
patient will receive two questionnaires regarding the quality care. The first one will be focused on the
goals of care conversation and the empathy perceived during this consultation. This will be measured
using the Consultation and Relational Empathy (CARE) Measure questionnaire at 14 days post baseline.
The patients can respond to the questionnaire by using a five-point Likert scale consisting of the
following options: poor, fair, good, very good, excellent(48, 49) .

Another questionnaire measuring quality of care is the Caregiver Network Analysis questionnaire. This
instrument has previously been developed and used during another European Research Project Patient-
centred palliative care pathways in advanced cancer and chronic disease (INSUPC) (5)). The Caregiver
Network Analysis consists of 12 questions about which healthcare providers the patient has contact
with as well as how the patient perceives their level of cooperation and quality of care. The answer
options vary from dichotomous answer categories and open-ended answers to 5-point Likert scales
which have either a range from 0 (excellent) to 4 (poor), or from 0 (completely agree) to 4 (completely
disagree) In this study it is used as a way to assess which care providers are involved 30 days after
inclusion.

The relative will also be asked about the quality of care by using the FAMCARE(50, 51). This
questionnaire consists of 20 questions to which can be responded to by a five-point Likert scale ranging
from very dissatisfied, dissatisfied, neither dissatisfied or satisfied, satisfied and very satisfied. The
questionnaire will be asked 14 days post baseline.

The three questionnaires regarding the quality of care mentioned above, have not all been validated and
translated into all seven languages needed. Firstly, the CARE Measure has been translated and validated
in three of the seven languages needed during the trial (48, 49, 52). Secondly, the FAMCARE has only
been translated into English (53). Third, the Caregiver Network Analysis has been used in a previous
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European project in which the Hungary, the Netherlands and the United Kingdom participated. Therefore,
it has been assumed that a translation of the questionnaire is available in these countries (5).

Consequently, the CARE measure, the Caregiver Network Analysis and the FAMCARE will need to be
translated in to the other languages as well. For the purpose of those translation a back and forward
translation protocol has been developed.

The forward translation from English to the national language and was made independently by a native
speaker of the national language. This translation was made by someone with knowledge of health and
palliative care terminology. Afterwards a back translation was executed by a second bilingual translator
who has not seen the original text. Finally, the translators compared the original and the back translated
versions of the questionnaire to prepare the final draft in in the national language.

2.7.2.3 Additional data
The following data will be taken from the medical record: place and date of death, presence of Advance
decisions to refuse treatment (ADRTs) and Advance care plans (ACPs) as referred to in the hospital
medical records, referrals to palliative care services. This will be measured at the end of 90 days.
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Table 4
Timeline of Data Collection

Questionnaires Person
who gives
data

T0

Base
line

T1

14
days

T2

30
days

T3
90

Days

At the end of
inclusion
period

Time
required

Demographic
questionnaire

Patient X         5 minutes

EORTC QLQ-C30 Patient X   X X   11 minutes
(40)

FACT-G Patient X   X X   10
minutes(42)

CARE Measure Patient   X       10 minutes
(54)

Caregiver network
analysis

Patient     X     15 minutes

FAMCARE Relative   X       Short (55)

Readmissions Medical
record

        X N.A

Evidence of
advanced care
planning

Medical
record

        X N.A.

Palliative care
services referral

Medical
record

        X N.A

Table 4 Timeline of Data Collection represents the data collected during the trial. Each row describes the
data for each questionnaire. In the first column the person who is supposed to complete the
questionnaire or data collection is given with patient, family member or researcher. The second column
until the sixth column represent a time point at which data is collected. The last column the estimated
amount of time a patient requires to complete the questionnaire is given.

2.8 Sample Size Calculation
The sample size was calculated based on the assumption that the patients receiving the Pal-Cycles
intervention would have a lower number of readmissions than the patients in the control group, as was
previously shown in other studies regarding transitional care programmes(56–58). Based on these
studies, a power calculation showed that with 15 patients per cluster per period and a study design with
4 sequences of 5 periods and 14 clusters in total, will result in at least 80% power to detect a decline in
hospital readmission rates from 55% to 38% (alpha = 0.05, two-sided). Implying a need to include 75
patients per hospital, 150 patients per country, resulting in a total of 1,050 patients included in the study.
There is a risk that not all included patients will be a complete case with full follow up data.

2.9 Recruitment procedure
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2.9.1 Patient
For most sites the initial screening with the inclusion criteria is done by a member of the clinical staff
either during an admission at the hospital or a visit to the outpatient clinic.

For the purpose of operationalizing thethird inclusion criteria: “patients that are expected to develop or
already may have palliative care needs,” part of the screening will be the use ofthe surprise question.
This consists of the member of the clinical staff asking themselves reflectively whether or not they
would be surprised if the patient were to die within the next six months. If the answer is ‘no’ the patient
they fulfil the third inclusion criteria. Originally, the surprise question was developed with a 12 month
timeframe in mind(28). However, for the purposes of this study this was changed to six months as most
readmissions (our primary outcome measure) occur in the last few months of life (29, 30). Meta-
analyses have shown that changing the timeframe does not have any significant effect on its
effectiveness(31, 32). Thereby, the surprise question not only ensures that patients are at an appropriate
stage for palliative care but also that all patients are at a similar point in the care trajectory.

If the patient then also fulfils the other inclusion criteria, the study is briefly explained to them and they
are asked if they would be willing to participate. If the patient expresses interest, they will receive an
information letter and an informed consent form. They are given the opportunity to read the information
letter and to ask any questions they might have. If the patient decides to participate they complete the
informed consent form and return it to the responsible person in the setting. Patient can withdraw at any
time if they want. Participation is on a voluntary basis.

2.9.2 Relative of the patient
Patients will be asked to identify a relative who might be willing to be involved in the trial. On the
informed consent form of the patient, it is asked if a relative would be willing to participate. If this is the
case the relative is asked to complete the informed consent form included in the information package.
However, having a relative who wants to participate in the trial will not be an inclusion criterium for the
study. For the reason that this could form an extra barrier to participation for a patient group that has
already proven difficult to engage in research(59).

2.10 Randomization
All sites will start the trial in the control arm. The sites will be randomized in a balanced process during a
computer randomization in which it will be ensured that one setting from each country will be in one of
the second and third steps, while the other will be in the last two steps as shown in Fig. 1. The
randomization is executed by a statistician from Radboudumc.

The randomization was not blinded, as the researchers responsible for the coordination of the study on
the sites, needed to know the date of randomization as soon as possible. In order to allow for the
planning of the training and the implementation of the intervention.

2.11 Statistical analysis
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The primary outcome, readmission rate/frequency, will be compared between the intervention and
control patients. This will be done using a logistic mixed method approach with a random effect for
cluster and fixed effects for setting or country and time at each step. The time effect is included to allow
for secular trends. A fixed effect interaction term between settings and time will be added to allow for
varying secular trends between countries. Gender will be added as a covariate in the analysis together
with age.

It is envisaged that the earlier questionnaires of secondary outcome measures will have a higher
likelihood of being completed than the later questionnaires as a patient’s condition deteriorates. It is
expected that a sensitivity analysis will be conducted.

2.12 Ethics
The study protocol prepared in the Netherlands, has been reviewed and approved by ethics review
boards at all participating centers. In the Netherlands, the ethics committee decided that the study does
not fall in the under the scope Medical Scientific Research Act. As a result, the committee waived the
requirement for further ethical review. Hence, a data monitoring committee was not obliged.

Given the low-risk nature of the study, there is no obligation to report potential harms. Participants will
continue to receive standard care following the trial, and if needed patients can contact an independent
physician during the follow-up of the trial.

2.13 Data management
A data management plan has been made and has been approved by Radboudumc and the European
Commission. Clinical trial agreements have been developed, including data transfer considerations.

The data will be collected by researchers in the respective countries and will be transferred to the
Netherlands by using the Electronic Data Capture platform called Castor Electronic Data Capture
(Castoredc), in which online electronic case report forms have been programmed. Each partner (except
the coordinator) will only have access to data from their own site and participants. With the use of
Castor data quality assurance processes are covered. Input in Castor is controlled by using ranges and
multiple-choice options. The final dataset will be locked and audited by an audit trail.

During the analysis, to accommodate for collaboration between the different researchers, the Digital
Research Environment (DRE) owned by RadboudUMC will be used. This is a cloud-based research
environment which is globally available and adhering to General Data Protection Regulation standards.
By using this environment other centres can access their data while it is still safely secured and not
physically transferred between settings. Similarly, DRE has an audit trail and it limits access to those
authorized by the coordinator.

After the dataset has been completed and Radboudumc has checked the quality, the data will be stored
for 15 years. Moreover, the data will be made available for reuse by submitting the non-sensitive data to
DANS EASY.
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2.14 Monitoring
The intervention in this study focuses on improving the communication between the oncologist, patient
and GP during the transition towards palliative care. Therefore the expected risks of harm to the
participants is considered negligible. Moreover, the cultural differences and differences in regulation will
be taken into account when asked for informed consent. Therefore the need for monitoring in this study
can be argued to be minimal.

This has been translated into practice by having an on-site initiation visit for Radboudumc, whereas the
other 13 centres remote initiation visits will be organized by Radboudumc. During the study,
Radboudumc will have two interim visits on site, one after three or four patients have been included in
the study, the other after eight to ten patients have completed the entire procedure. For the other centres
one remote monitoring visit will be convened. An onsite close out visit will be organized for Radboudumc
and a remote close out visit will be organized for all participating centres.

2.15 Public disclosure and publication policy
Dissemination of our findings will be presented at relevant conferences, meetings and through peer-
reviewed journals, and is expected at the end of 2027. More information about all dissemination
activities can be found at the project website (https://palliativeprojects.eu/palcycles/).

3. Discussion
The stepped wedge randomized controlled trial embedded in the Pal-Cycles project aims to evaluate the
effectiveness of the Pal-Cycles intervention.

One of the challenges of the study is that with the intervention needing to fit in so many different
settings, tailor made adjustments as per the setting are needed. This will need to be carefully balanced
with the robustness of the intervention. Another limitation is that the intervention is designed to be
implemented in hospital-based settings, which may limit its “fitness” to homecare settings, also taking
into account that the community setting widely differs across countries, including the availability of
palliative care within these settings.

However, the study also has several strengths. It is recommended by the MOREcare guidance that due to
the short life expectancy of palliative care patients, data needs to be collected over a short period of
time, to prevent attrition. Consequently one of the strengths of this study is that the effect measures are
recorded within 90 days of discharge, providing an increased chance that the data will be complete (60).

Furthermore, the stepped wedge design allows all settings to implement the intervention, consequently
all settings can also be evaluated with control data taken from their own sites(27, 61). This has an
advantage that cultural differences can be taken into account during the analysis.
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This study will evaluate the effectiveness of a transitional care programme (Pal-Cycles intervention) in
seven European countries as a way to decrease the number of hospital readmissions and increase
quality of life and the quality of care of patients with advanced cancer. One of the primary characteristics
the Pal-Cycles intervention aimed to have during its development was that it should be implementable in
multiple cultures and their subsequent healthcare settings. This will be tested and evaluated during the
current study in a wide range of European settings using the same outcome measures, making them
comparable to each other. A qualitative process analysis will be executed simultaneous with the trial.
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