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Abstract

Background: Research has highlighted the need for evidence-based interventions to improve paediatric advance
care planning (pACP) in adolescents with cancer. Although adolescents express the desire and ability to share their
values, beliefs and preferences for treatment, there is a lack of structured multicomponent interventions to improve
parent-adolescent communication on different ACP themes including those not limited to end-of-life care. The aim
of this study is to evaluate the effectiveness and implementation, context and mechanisms of impact of a novel
ACP program in paediatric oncology.

Methods: We will conduct a multi-centre parallel-group randomised controlled superiority trial with embedded
mixed-methods process evaluation in Flanders, Belgium. Adolescents aged 10–18 who have cancer, and their
parent(s) will be recruited via all four university hospitals in Flanders, Belgium, and support groups. Families will be
randomised to receive care as usual or the multicomponent BOOST pACP program, consisting of three
conversation sessions between an external facilitator and the adolescent and parent(s).
The primary endpoint is improved parent-adolescent communication from the perspective of the adolescent.
Secondary endpoints are adolescents’ and parents’ attitudes, self-efficacy, intention and behaviour regarding talking
about ACP themes with each other, parents’ perspective of shared decision making in the last clinical encounter,
and the paediatric oncologist’s intention and behaviour regarding talking about ACP themes with the family.
Measurements will be performed at baseline, at 3 months and at 7 months using structured self-reported
questionnaires. We will perform a process evaluation in the intervention group, with measurement throughout and
post-intervention, using structured diaries filled out by the facilitators, interviews with facilitators, interviews with
involved paediatric oncology teams, and audio-recordings of the BOOST pACP conversations.
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Discussion: The BOOST pACP program has been developed to stimulate conversations on ACP themes between
parent(s) and the adolescents, simultaneously lowering the threshold to discuss similar themes with healthcare
professionals, initiating a process of normalization and integration of ACP in standard care. This combined outcome
and process evaluation aims to contribute to building the necessary evidence to improve ACP in paediatric oncology.

Trial registration: The study is registered at ISRCTN, ISRCTN33228289. Registration date: January 22, 2021.

Keywords: Advance care planning, Paediatric palliative care, Paediatric oncology, Multi-Centre randomised controlled
trial, Communication, Adolescent, Parent-adolescent communication

Background
Background and rationale
In Europe, cancer is one of the leading causes of death
in children and adolescents [1]. A recent study from the
Netherlands [1] found that the overall cancer incidence
increased by an average of + 0.6% annually over a 28-
year period (from 1990 to 2017). This increase was seen
particularly in infants and young adolescents [1, 2]. In
Belgium, every year about 340 children (0–14 years) and
180 adolescents (15–19 years) are diagnosed with a ma-
lignancy [2]. Although survival rates for childhood can-
cer have steadily improved over the last few decades
from 58% in the mid-1970s to over 80% today [3], dis-
closure of the diagnosis and subsequent treatment can
still have a significant emotional impact on adolescents
and parents and poor psychosocial outcomes that may
in turn impact the well-being of the entire family [3].
In paediatrics, treatment decisions are routinely made by

surrogates, in most cases parents [4]. Therefore, it is im-
portant that parents are aware of their child’s preferences
for care and their underlying values. The process of ad-
vance care planning (ACP) has been promoted as a suc-
cessful strategy for communication between patients,
surrogate decision-makers and healthcare professionals [5].
It is defined as a voluntary process of discussion and review
enabling patients to express their views, values and specific
treatment choices to inform their future care [6]. Studies in
adults demonstrate a range of positive outcomes, including
increased congruence between treatment preferences
expressed by the patients and their caregivers and increased
likelihood that these preferences will be honoured at the
end of life [7]. Limited evidence in adolescents with serious
illnesses has demonstrated that they have the desire and
ability to share their values, beliefs and preferences for
treatment at the end of life [8, 9]. In addition, although par-
ents report finding it difficult to engage in ACP with their
child, they consider it important, arguing for a sensitive, in-
dividualized and gradual approach where hope and quality
of life issues are paramount [10].
Although international guidelines and medical societies

such as The American Academy of Paediatrics, the Insti-
tute of Medicine, and the World Health Organization
(WHO) strongly recommend ACP in paediatrics [11],

research on specific ACP tools or programs is scarce. The
few tools and programs concerning paediatric ACP that
do exist [12–18], either lack robust evidence of their ef-
fectiveness, or are focused at documentation of end-of-life
care preferences; c.q. advance directives, ignoring recent
recommendations about ACP being a comprehensive
communication process focusing on current and future
care [19].
Engaging in ACP can provide an opportunity to ad-

dress misconceptions about values, preferences and goals
regarding current and future care, can improve under-
standing of the adolescent’s prognosis, can contribute to
preparing for future situations [20–22], and can lead to
an increased sense of control and security in adolescents
[10]. The limited evidence available suggest that families
benefit from enhanced communication around ACP and
the end of life, both among family members and be-
tween the family and the medical team [23]. However,
we currently lack robust studies that have evaluated the
effectiveness of pACP interventions that do not primar-
ily address end-of-life care preferences.
We developed the BOOST pACP program (Benefits of

Obtaining Ownership Systematically Together in paediat-
ric Advance Care Planning) to improve parent-adolescent
communication on pACP themes for a heterogeneous
population of adolescents (age 10–18) with cancer, by dis-
cussing a broad array of ACP themes not limited to end-
of-life care and applying a structured format.

Objectives
We aim to evaluate:

1) The effectiveness of the BOOST pACP program on
parent-adolescent communication about ACP
themes, self-efficacy towards and attitude on talking
about ACP themes with each other.

2) The implementation process of the BOOST pACP
program, important contextual factors and
mechanisms of action.

In reporting the study protocol, we followed the
Standard Protocol Items of the Recommendations for
Interventional Trials (SPIRIT) 2013 Checklist [24].
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Methods
Study design
A multi-centre parallel-group randomised controlled su-
periority trial [25] (RCT) with embedded mixed-methods
process evaluation, comparing the BOOST pACP pro-
gram to standard care (control group). Adolescent pa-
tients and their parent(s) will be randomised with a 1:1
allocation ratio to the intervention arm or the control arm
after baseline assessment. The mixed-methods process
evaluation is structured according to the Medical Research
Council (MRC) Framework by Moore et al. [26].

Study setting and population
The study will take place in four participating university
hospitals in Flanders, Belgium. Families in the interven-
tion group have the choice of having the ACP conversa-
tions and visits from the data collector at home, in the
hospital or online due to COVID-19 measures. The
BOOST pACP program is targeted at adolescents, their
parent(s) and involved paediatric oncologists. Inclusion-
and exclusion criteria can be found in Table 1. Adoles-
cents should be age 10–18, diagnosed with any type of
cancer at any stage and currently receiving (active) on-
cology treatment. ‘Active treatment’ encompasses ado-
lescents: 1) who are currently receiving treatment; 2) for
whom treatment is planned; 3) for whom the last treat-
ment took place maximally 3 months ago.
A maximum of two of the most involved parents will

be invited to take part; the term “parent/s” includes legal

guardians and stepparents. To determine which parents
are to be invited into the study, data collectors will fol-
low a flow diagram (Fig. 1). In case there is only one par-
ent, he/she will automatically be included. If there are
more than two parents in the adolescent’s life (e.g. due
to blended families), the two parents with the most
prominent role in raising and caring for the child will be
invited to take part in the study. If the latter is difficult
to determine, the most prominent parent will decide
which second parent will be invited to participate in the
study. The most prominent parent is the one that is usu-
ally present and accompanies the adolescent to the hos-
pital and during oncology care and treatment, and also
identifies himself or herself as the most prominent
parent.

Intervention and control arm
Intervention: the BOOST pACP program
The “BOOST pACP” (Benefits of Obtaining Ownership
Systematically Together in paediatric Advance Care
Planning) program will be provided alongside any stand-
ard care in the intervention group. The main goal of the
program is to improve communication about ACP
themes between adolescents with cancer and their
parents.
The program was developed by following a compre-

hensive iterative approach, informed by the supple-
mentary guidance for the development of complex
interventions by Bleijenberg et al. [27], in addition to

Table 1 Inclusion and exclusion criteria of adolescents, parent(s) and paediatric oncologists

Inclusion criteria (combined by ‘AND’) Exclusion criteria (combined by ‘OR’)

Adolescent

Aged between 10 and 18 years Participated in the feasibility test

Diagnosis of cancer ≥3 months prior to inclusion Intellectual disabilities to an extent that general communication is very
difficult, or serious mental health problems to an extent that the extra
effort of participating in the study is not justified (estimated by the
paediatric oncologist and psychologist)

Aware of, or informed about, cancer diagnosis according to parent(s) Life expectancy ≤3 months

Receiving active treatment in a paediatric oncology ward Not receiving active treatment (last treatment was more than 3months
ago)

Fluent Dutch language understanding

Parent(s)

Aware of, or informed about the diagnosis of their child according to
the clinician

Participated in the feasibility test

Fluent Dutch language understanding Intellectual disabilities to an extent that general communication is very
difficult, or serious mental health problems to an extent that the extra
effort of participating in the study is not justified (estimated by the
paediatric oncologist and psychologist)

Paediatric oncologist

Medically involved in the treatment of the adolescent, indicated by
the family to be the oncologist with whom the family has most
contact about treatment

Fluent Dutch language understanding
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the MRC Framework [28]. Using input from interviews
with healthcare professionals and a review of the grey lit-
erature and the academic literature via PubMed, we devel-
oped a conceptual framework outlining the pathways
through which the intervention would change desired out-
comes. We then identified a pACP program in the
Netherlands, called IMPACT (Implementing Paediatric
Advance Care Planning Toolkit) [16], that matched the
direction of the BOOST pACP program as defined by
the conceptual framework. The IMPACT preparation
booklets, the summary sheet and conversation structure
were integrated into and adapted to the BOOST pACP
program, in close collaboration with the developers of
IMPACT (MK, JF). All components were adapted in
language and content to match the Flemish context and
the specific goals and population of the program. Con-
versation cards were developed to structure the conver-
sations, integrating a method that has been shown to
facilitate open communication [29–31]. All materials
were tested for acceptability and feasibility with adoles-
cents and young adults (AYAs) with cancer (n = 4), par-
ents (n = 6) and healthcare professionals (n = 9), and
adapted accordingly. The first BOOST pACP conversa-
tion session and transfer of information to the paediat-
ric oncologist was tested with three families.
The program is described in Table 2, according to the

TIDieR (template for intervention description and repli-
cation) Checklist [32].

The BOOST pACP program consists of ten key
components:

1) facilitator training, including manual
2) preparation booklets, sent to the home address of

the parent(s) and adolescent
3) a video of two families talking about the

experiences with the program, which will be shown
during the first conversation session

4) facilitated conversation session 1 (involvement of both
the adolescent and parent(s)), aimed at informing the
family about ACP and the BOOST program, and
stimulating a positive attitude and self-efficacy towards
talking about ACP themes with each other. The ses-
sion is partly structured by using conversation cards.

5) facilitated conversation session 2a (involvement of
the adolescent), aimed at exploring the adolescent’s
views on ACP themes and what themes he or she
would like to talk about with his or her parent(s)
and how to talk about them. Session 2a is
structured by using conversation cards.

6) facilitated conversation session 2b (involvement
of the parent(s)), aimed at exploring the parents’
views on ACP themes and what themes they
would like to talk about with their child. Session
2b is structured by using conversation cards.

7) facilitated conversation session 3 (involvement of
both the adolescent and parent(s)), aimed at

Fig. 1 Flow diagram to identify and invite parents for the BOOST study.
*parent 1 – parent with whom the data collector had contact about the study. **except when parent 1 does not want to participate together
with that second parent
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Table 2 Summary of BOOST pACP program according to the Template intervention description and replication (TiDieR) checklist

TiDieR number TiDieR item BOOST pACP program

1. BRIEF NAME (name or a phrase that describes the
intervention)

BOOST pACP (Benefits of Obtaining Ownership
Systematically Together in paediatric advance care
planning) program

2. WHY (any rationale, theory, or goal of the elements essential
to the intervention)

A more positive attitude and improved self-efficacy to-
wards communicating about ACP themes between ad-
olescents and their parent(s) may result in an intention
to talk more about ACP themes. This in turn may lead
to improved parent-adolescent communication.

3. WHAT Materials (any physical or informational materials used
in the intervention, including those provided to participants
or used in intervention delivery or in training of intervention
providers)

The BOOST pACP program includes 8 supporting
materials:
1. Training program and accompanying PowerPoint
presentations used for the 2.5-day training of the ACP
facilitators
2. A manual for trained ACP facilitators who will
perform the ACP conversations with adolescents and
parent(s), including a description of steps to follow
during and between the structured ACP conversation
sessions.
3. Preparation booklets for both the adolescent and
parent(s), including information about the program,
why ACP is relevant and questions to trigger the
thinking process about ACP themes.
4. A video in which two families talk about their
personal situation and experienced effects of the ACP
program.
5. Conversation cards to structure the ACP conversation
sessions with the adolescent covering the following
ACP themes: 1) Who am I?; 2) How do I experience my
illness? 3) Talking with others; 4) Help and comfort; 5)
Worries and fears; 6) What care do you want?; 7)
Expectations for the future; 8) About dying. Adolescents
are asked to divide the themes into two categories: “I
would like to talk about this theme with my parent(s)”
and “at the moment I do not feel the need to talk
about this theme with my parent(s)”
6. Conversation cards to structure the ACP conversation
session with parent(s) covering the following ACP
themes: 1) Talking with your child; 2) Parenthood; 3)
Help and comfort; 4) Worries and fears; 5) Care and
treatment; 6) Expectations for the future; 7) About
dying
7. A summary sheet that will be filled out by the
parent(s) and adolescent together in session 3 to
stimulate conversation about ACP themes.
8. Conversation cards that can be used as a game of
quartet at home. Families will receive these cards at the
end of session 3.

4. WHAT Procedures (each of the procedures, activities, and/or
processes used in the intervention, including any enabling or
support activities)

The BOOST program entails 10 program components
that can be carried out via 17 activities:
As part of “Facilitator training (including manual)”
component (1)
Activity 1: Selection of two external facilitators
Activity 2: Preparation of facilitators for the training
Activity 3: Two-and-a-half-day training program for
facilitators
Activity 4: Intervision sessions (discussing challenges in
case studies) approximately every 4 months for
facilitators (2–5 h)
As part of “Preparation booklets” component (2)
Activity 5: Data collectors give preparation booklets to
the families that are assigned to the intervention group
Activity 6: Adolescent and parent(s) read their
preparation booklet before conversation session 1 takes
place
As part of “Video” component (3)
Activity 7: The facilitator introduces the videos that will
be shown in conversation session 1.
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Table 2 Summary of BOOST pACP program according to the Template intervention description and replication (TiDieR) checklist
(Continued)

TiDieR number TiDieR item BOOST pACP program

Activity 8: Adolescent and parent(s) watch the video
during conversation session 1.
Activity 9: The facilitator asks whether the adolescent
and parent(s) recognize any aspect from the video.
As part of “Conversation session 1” (4)
Activity 10: The facilitator guides the conversation
session and introduces the conversation cards to the
adolescent and parent(s):
As part of “Conversation session 2a” (5)
Activity 11: The facilitator guides the conversation
session with the adolescent alone and uses
conversation cards to discuss ACP themes.
As part of “Conversation session 2b” (6)
Activity 12: The facilitator guides the conversation
session with the parent(s) alone and uses conversation
cards to discuss ACP themes.
As part of “Conversation session 3” (7)
Activity 13: The facilitator guides the conversation
session with the adolescent and parent(s) and allows
them to discuss ACP themes.
As part of “Summary sheet” (8)
Activity 14: The facilitator introduces and explains the
summary sheet. The facilitator asks whether the family
would like the information they write down to be
shared with the paediatric oncologist.
As part of “Conversation cards that can be used as
a game of quartet at home” (9)
Activity 15: The facilitator explains the purpose of the
quartet game and that the cards can facilitate
communicating on ACP themes together at home in a
playful way.
As part of “Transfer of information to a treating
paediatric oncologist” (10)
Activity 16: In case the family gave permission, the
facilitator makes an appointment with the paediatric
oncologist that the family indicated.
Activity 17: The facilitator gives a summary of the
conversations with the family to the paediatric
oncologist and asks whether the paediatric oncologist
can add the summary sheet to the electronic dossier of
the patient.

5. WHO PROVIDED (intervention provider, their expertise,
background and any specific training given)

External facilitators are hired by the research team to
perform the BOOST pACP program, more specifically to
facilitate the structured ACP conversations with the
families. Facilitators (psychologists) will receive a 2.5 day
training and ongoing 4-monthly intervision to respond
to different scenarios and situations (such as strategies
when there is little response, dealing with resistance,
and emotional feelings of the participants).

6. HOW (modes of delivery) All ACP conversation sessions are provided face-to-face
(at home or at the hospital) or online by video call, de-
pending on the family’s preference. The transfer of in-
formation with the paediatric oncologist/ medical team
will take place by (video) call or in real life.

7. WHERE (the type(s) of location(s) where the intervention
occurred, including any necessary infrastructure or relevant
features)

The conversation sessions can take place either at the
home address of the family, in the hospital or online by
video call (because of the COVID-19 measures).

8. WHEN and HOW MUCH (the number of times the
intervention was delivered and over what period of time
including the number of sessions, their schedule, and their
duration, intensity or dose)

The intervention period per family is three months
(from receiving the preparation booklets to the transfer
of information with the paediatric oncologist). Each
conversation session will take approximately 60 min.
There will be at least one week in between the
conversation sessions, due to the importance of time
to reflect on ACP themes and potentially discuss
certain ACP themes at home if participants want to.
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revisiting ACP themes by filling out a summary
sheet and leaving room for further discussion of
ACP themes if preferred by the family.

8) a summary sheet that will be filled out together by
the adolescent and their parent(s), during
conversation session 3.

9) conversation cards that can be used as a game of
quartet at home.

10) transfer of information from the ACP facilitator to
the paediatric oncologist involved in the care of the
adolescent.

Box 1 Themes discussed during structured ACP conversations session 1
to 3

- For adolescents: 1) identity; 2) experiences with the disease and
treatment; 3) talking with others; 4) help and comfort; 5) worries and
fears; 6) preferences for care and treatment; 7) expectations for the
future; 8) dying.
- For parent(s): 1) talking with your child; 2) parenthood; 3) help and
comfort; 4) worries and fears; 5) care and treatment; 6) expectations for
the future; 7) dying.
- Adolescents and parents can choose not to discuss certain themes
they may prefer not to talk about.

Figure 2 shows the timeline of the BOOST pACP
program, graphically displaying the different
components. Some components coincide in time. There
will be approximately one to 2 weeks in between the

three conversation sessions, so that adolescents and
parents have time to reflect on the themes discussed.
The transfer of information from the facilitator to the
paediatric oncologist involved in the care of the
adolescent will take place within 1 month after
conversation session 3.
External facilitators will be hired by the research

team to deliver the BOOST pACP program. These
facilitators will receive a 2.5-day training, partly
provided by a communication expert from an external
firm (Wilde Kastanje Training and Education, the
Netherlands) in performing ACP conversations with
the adolescent and parent(s) separately and with the
family members together. The facilitators meet the
following criteria: Master’s degree in Psychology,
advanced communication skills, and experience in
working with adolescents.

Control
The control group will not receive the BOOST pACP
program. Adolescents in the hospitals are seen by
different oncologists and nurses. Families that are
recruited via four participating university hospitals will
have access to contact with psychologists whenever they
request it. Paediatric ACP is not implemented as standard
care within these hospitals. The conversation cards that
can be used as a game of quartet at home are offered to
the families in the control group after study completion.

Table 2 Summary of BOOST pACP program according to the Template intervention description and replication (TiDieR) checklist
(Continued)

TiDieR number TiDieR item BOOST pACP program

The intervision sessions for the facilitators will take
maximally five hours and will be planned every 4
months.

9. TAILORING (if the intervention was planned to be
personalized, titrated or adapted, then describe what, why,
when, and how)

Within the conversation sessions, participants have
freedom and flexibility in choosing certain ACP themes
to discuss and the facilitator will clarify that participants
are not obligated to talk about all ACP themes. The
conversation sessions are structured in the sense that
per topic, there is a key question and two follow-up
questions that will be asked always. Apart from that, fa-
cilitators can ask other questions or decide to zoom in
on the participant’s story whenever they want.
Families can choose the mode of delivery of the
conversation sessions (face-to-face at home or in the
hospital or online by video call). Furthermore, the
facilitator will ask paediatric oncologists how they
would like to organize the transfer of information (if
family permitted sharing a summary of the
conversations with healthcare professionals).

10 FIDELITY - HOW WELL (planned) As part of the process evaluation, we will record audio
recordings of all structured ACP sessions 1, 2a, 2b and 3
from eight dyads in total (after consent) to evaluate
fidelity. We will use a fidelity checklist that is based on
the steps described in the manual of the facilitators.
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Criteria for discontinuing or modifying allocated
interventions
Families can withdraw from the study at any moment.
Where a participant experiences psychological distress
the facilitator, being an experienced psychologist by
background, will discuss their feelings and ask if they
want to continue. In addition, if a participant displays
signs of psychological distress, the ACP facilitator will
discuss and facilitate contact with the psychologist from
the involved paediatric oncology wards. Where patients
are recruited through support organizations, the
facilitator will ask the family which psychologist from
their facility they can contact.
A bereavement protocol will be in place for when a

patient or parent dies during the study period. When
the data collector is notified about the death of a
participant, he/she will then notify the trial manager
and ACP facilitator. The bereaved participant will
receive a phone call from the data collector outlining
condolences and where they can access support if
required. Bereaved participants will not be asked or
expected to complete follow-up study questionnaires.

Strategies to improve adherence to the intervention
protocols
The research team also developed an implementation
protocol outlining all intervention components and
associated procedures, in collaboration with the facilitators
that they use throughout the delivery of the BOOST pACP
program. Next to the 2.5-day training, the ACP facilitators
will participate in 4-monthly (or more, depending on need)
intervisions/comeback sessions (‘coaching on the job’) with a
researcher (AVD) and a specialist trainer (in communication)
from the research group. Intervisions are aimed at providing
facilitators with additional knowledge and skills required to
successfully implement the program, based on a discussion
of the challenges they experience, and implementation ap-
proaches and strategies to deal with these challenges.

Relevant concomitant care and interventions that are
permitted or prohibited during the trial
There are no restrictions regarding concomitant care or
interventions during the trial.

Outcomes
Outcomes are measured at baseline (T0), 3 months after
baseline (T1), and at 7 months (T2) in three groups:
adolescents, parents and paediatric oncologists. The
outcome measures used for the primary and secondary
endpoints are shown in Table 3.
The full questionnaires used at T0 in these three

groups are provided in Additional file 1.

Primary endpoint
The primary endpoint is dyadic ACP communication
(between adolescent and parent) at 3 months (T1), using
the Parent-Adolescent Communication Scale (PACS)
[38], a validated questionnaire to measure the adoles-
cent’s perception of their communication, as applied to
pACP themes with (both of) the parent(s). The Parent-
Adolescent Communication Scale [38] entails two
subscales: 1) openness in communication subscale; 2)
problems in communication subscale, including 20
items, that can be rated from 1 to 5 and produce
factor-derived scores (range: 10–50). Items are
summed for each scale, so that higher scores indicate
more openness and more problems. The scores for
items on the Problems subscale are reversed in value.
The score ranges from 20 to 100 on the full scale.
Both subscales have demonstrated strong internal
consistency (alpha = 0.87–0.78) and test-retest reliabil-
ity (r = 0.78–0.77) [37]. The questionnaire was trans-
lated to Dutch following a forward-backward
translation procedure, in collaboration with an inde-
pendent translation agency. The adolescent will fill
out the PACS about both parents, if applicable.

Fig. 2 Timeline of the BOOST pACP program with adolescents that have cancer and their parents
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Secondary endpoints
One of the secondary endpoints is dyadic communication
(between adolescent and parent(s) at 7 months (T2). The
other secondary endpoints will be measured at baseline
(T0), T1 and T2 and include:

– adolescent’s/parents’ attitudes to talking about ACP
themes with his/her parent(s)/child (self-developed
items)

– adolescent’s/parents’ self-efficacy towards talking
about ACP themes with his/her parent(s)/child (self-
developed items)

– parents’ self-efficacy towards talking with their child
and letting their child talk in different situations
(self-developed items)

– adolescent’s/parents’ behaviour of talking about ACP
themes with his/her parent(s)/child (self-developed
items)

– adolescent’s/parents’ intention to talk about ACP
themes with his/her parent(s)/child (self-developed
items)

– adolescent’s behaviour of talking about ACP themes
with his/her paediatric oncologist (self-developed
items)

Table 3 Outcome measures of the primary and secondary endpoints of the BOOST pACP program
Outcomes Measurement instrument No. of

items
Unit of
analysis

Timepoint

T0 T1 T2

Primary endpoint

1. Quality of Parent-Adolescent Communication Parent-Adolescent Communication
Scale (PACS) [32]

20 items Adolescent x

Secondary endpoints

2. Quality of Parent-Adolescent Communication PACS 20 items Adolescent x x

3. Attitude on talking with the other (parent(s)/ their child) about what
the adolescent finds important regarding his/her care and treatment

Created by the research teama 8 items Adolescent x x x

7 items Parent(s) x x x

4. Self-efficacy towards talking with the other (parent(s)/ their child)
about different ACP themes

Created by the research teama 9 items Adolescent x x x

4a. if the child initiates the conversation Created by the research teama 9 items Parent(s) x x x

4b. to initiate the conversation his/herself Created by the research teama 9 items Parent(s) x x x

5. Self-efficacy towards talking with their child and letting their child
talk in different situations

Created by the research teama 6 items Parent(s) x x x

6. Behaviour: talking with the other (parent(s)/ their child) about
different ACP themes

Created by the research teama 9 items Adolescent x x x

9 items Parent(s) x x x

7. Intention to talk with the other (parent(s)/ their child) parent(s)
about different ACP themes

Created by the research teama 9 items Adolescent x x x

9 items Parent(s) x x x

8. Behaviour: talking with paediatric oncologist about different ACP themes Created by the research teama 9 items Adolescent x x x

9. Intention to talk with paediatric oncologist about different ACP themes Created by the research teama 9 items Adolescent x x x

10. Anxiety PROMIS Anxiety 8a Short version [33]b 8 items Adolescent x x x

PROMIS 7a Short version [34]b 7 items Parent(s) x x x

11. Level of shared decision making CollaboRATE Scale [35, 36]c 3 items Parent(s) x x x

12. Satisfaction items for the intervention group Created by the research team 14 items Adolescent
and parent(s)

x x

13. Behaviour & intention to discuss ACP with the family Created by the research team 3 items Oncologist x x x

14. Quality of Life EQ-5D-Y [37] 6 items Adolescent x x x

Background characteristics

15. Demographic and background information Created by the research team 3 items Adolescent x

14 items Parent(s) x

16. Disease & treatment information about adolescent Created by the research team 7–10 items Oncologist x x x
aThe following procedure was followed: 1) The Theory of Planned Behaviour instructed ways items were formulated regarding the four key constructs
operationalizing ACP as a health behaviour: attitude, self-efficacy, intention and actual behaviour; 2) the prototype instrument was linguistically improved and
made age appropriate by a literacy expert agency; 3) cognitive interviews with adolescents who were diagnosed with cancer (n = 4) and parents (n = 6) were then
performed; 4) feedback using thematic analysis and discussions with the researchers informed refinements. Response categories: ‘Strongly Disagree’, ‘Disagree’,
‘Neither Agree Nor Disagree’, ‘Agree’ or ‘Strongly Agree’
bResponse categories: ‘Never’, ‘Rarely’, ‘Sometimes’, ‘Often’, or ‘Always’.
cResponse categories: 10 – point Likert scale, ranging from ‘No effort was made’ (=0) to ‘Every effort was made’ (=10)
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– adolescent’s intention to talk about ACP themes
with his/her paediatric oncologist (self-developed
items)

– adolescent’s quality of life (EQ-5D-Y [34])
– parents’ perception of shared decision making in the

last clinical encounter (CollaboRATE Scale [33, 36])
– adolescent’s/parents’ level of anxiety in the past

week (PROMIS Anxiety [34, 39])
– paediatric oncologists’ behaviour of talking about

ACP themes with the family (self-developed items)
– paediatric oncologists’ intention to talk about ACP

themes with the family (self-developed items).

Participant characteristics
We will collect demographic and relevant background
information from adolescents (i.e. gender, data and
country of birth) and from parents (i.e. gender, date of
birth, highest education). From paediatric oncologists,
we will gather relevant clinical information about the
adolescent (i.e. main diagnosis, recurrence, metastasis
and type and line of treatment).

Process evaluation
Via a mixed-methods process evaluation in the interven-
tion group, we will assess:

– implementation: the structures, processes and
resources through which delivery is achieved, and
the quantity and quality of what is delivered [26].
Outcomes involve: a description of how the program
activities were implemented, resources and dose,
reach, fidelity, adaptations and quality.

– mechanisms of impact: the intermediate
mechanisms through which program activities
produce intended (or unintended) effects, and how
activities, and participants’ interactions with them,
trigger change [26]. Outcomes involved are
responses and interactions with the program,
mediators and unanticipated pathways or
consequences.

– context: factors external to the program which may
influence its implementation, or whether its
mechanisms of impact act as intended, and how
external factors influence the delivery and
functioning of the program [26]. This involves
contextual moderators and intention for
maintenance.

Additional file 2 provides an overview of all process
indicators that are evaluated in the process
evaluation, indicating the methods applied and at
what time point.

Fig. 3 Flow diagram of adolescent and parent recruitment, randomization and measurements
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Participant timeline
The full trial participation of participants takes up to
7 months (from baseline to filling out the last
questionnaire). The flow diagram of measurements is
provided in Fig. 3 and the intervention participant timeline
is provided in Fig. 2.

Sample size
We consider demonstration of an intervention effect on
the primary endpoint as a success. The primary
endpoint is the score for the Parent-Adolescent Com-
munication Scale (PACS) [38] at 3 months (T1).
To detect a minimal relevant difference between

intervention and control group at T1 of 7 with a pooled
standard deviation in both groups of 11.4, with alpha at
0.05 and 80% power (1-β = 0.80), a sample of n = 43 is
needed in each arm. Based on the experiences with the
FACE intervention [40], we anticipate a 90% retention
rate, similar to the FACE intervention, resulting in an
estimation of 96 families in total to be enrolled.
Two other studies found a smaller difference in PACS

scores between the intervention and control group (e.g.
2.57 [41] and 2.21 [42]). However, both of these
intervention studies entailed minimal in-person contact
and sending prompts to the parents by mobile phone.
The components of the BOOST pACP program entail
intensive in-person contact moments, specifically tar-
geted at behavioural constructs to improve parent-
adolescent communication on ACP themes. Therefore,
we expect to see a larger effect on the PACS scale, com-
pared with the interventions described above.

Recruitment procedures
The recruitment period will be 2 years (2021–2023). We
will recruit adolescents via two different streams:

1. Patients will be recruited in all four participating
university hospitals in Flanders, Belgium, via the
paediatric oncology wards. Each of the hospital
wards will assign one staff member as the main
point of contact for the study. The contact person
asks each paediatric oncologist to assess which
patients would meet the inclusion criteria. The
paediatric oncologist or psychologist will ask the
parents of these patients whether they would be
willing to participate in the study by giving a short
explanation and asking whether they agree for a
data collector to call them to provide more
information about the study. The data collector will
then contact one of the parents by phone. If the
parent agrees to participate, the data collector will
make an appointment with the parent(s) (depending
on which parents are considered eligible, see Fig. 1)
and the adolescent. During the appointment, the

data collector will explain that both parents are
encouraged to join the conversation sessions, but
that it is not obligatory for both parents to join all
conversation sessions of the program to be able to
enrol in the study.

2. We will recruit adolescents with cancer and their
parent(s) through support organizations that meet
the following criteria: 1) they are non-profit; 2) they
are based in Flanders or Brussels; 3) adolescents
with cancer or their parents are one of their target
groups. Organizations are contacted by the re-
searcher (AVD) and are asked to post an open call
using a flyer developed by the research team via
their newsletters, website and other social media or
share this in other ways that are part of their regu-
lar channels of communication with their members
and network. Adolescents and/or parents can con-
tact the data collectors (via phone or e-mail) when
they are interested in participation in the study or
when they have additional questions. Subsequent
recruitment procedures are similar to the first re-
cruitment stream.

Allocation
Randomization will be performed after at least one of
the parents has completed the baseline measurement.
Block randomization with a 1:1 allocation ratio to either
the intervention arm or the control arm will be
performed, using a concealed envelope method. To
ensure equal allocation of subgroups, we will stratify the
allocation by age (10–14 years old vs 15–18 years old).
We have opted for these age strata, because the
cognitive development of adolescents between 10 and
14 years differs from those between 15 and 18 years [43,
44] which might influence the way they are able to talk
about their care and treatment.Allocation concealment
will be ensured, as the randomization service will not
release the randomization code until the adolescent has
been recruited into the trial, which takes place after all
baseline measurements have been completed. After
randomization, the data collector will then inform the
families of their allocation to one of the study arms.

Masking
Researchers will be single blinded as to which arm
families belong to including data analyses. Participating
families and paediatric oncologists allocated to the
intervention group, and ACP facilitators, cannot be
blinded, as they will actively participate in some part of
the program. Participants in the control group will
subsequently be informed about their group allocation.
Research staff responsible for data analyses will not
receive any information about a family’s group
allocation.
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Data collection procedures
Quantitative data is collected at baseline (T0), after
3 months (T1), and after 7 months (T2) (see Fig. 3), using
self-reported questionnaires that are pseudonymized using
individual identifier codes attributed by the data collector.
During a home visit, the data collector will gather written
consent from both parents and written assent from the
adolescent, immediately after which the baseline question-
naire is provided to the participant (paper-pencil or online
using ‘LimeSurvey’, depending on the choice of the partici-
pant). The data collector will fill out the questionnaire to-
gether with the adolescent in an interview format. This will
be done in a separate room from the parent(s), to avoid that
the adolescent is being influenced by their presence. Par-
ent(s) can either choose to fill out their questionnaire inde-
pendently at the same time or later. The paediatric
oncologist mentioned by the family as the one with whom
they have most contact about care and treatment will re-
ceive a baseline questionnaire about the adolescent via an
e-mail link. The data collector will send out one reminder
to the parents and paediatric oncologist after 1 week. Data
collection procedures are repeated at T1. At T2, question-
naires are sent to parents and adolescents, either online or
via postal mail. To reduce loss to follow-up, improve reten-
tion, and encourage adolescents to fill out the question-
naires, retention gifts will be provided after completion of
each data collection, at T0, T1 and T2.
Data collection procedures for the process evaluation

(Additional file 2), include:

1) structured diary filled out by facilitators: the
facilitators keep track of all activities they perform
regarding the BOOST pACP program by filling out a
structured diary, including multiple choice and open-
ended questions, after each BOOST pACP conversa-
tion session. The diary will be completed in a Word
template and will be stored in a secure folder.

2) semi-structured individual interviews with
facilitators; both facilitators will be interviewed for
60 min by a researcher at 6 months, 12 months, 18
months and after the end of the data collection
period at 24 months.

3) semi-structured individual interviews with a variety
of involved paediatric oncology teams after 12
months and after study completion, at 24 months.

4) each BOOST pACP conversation is recorded by
audio (after informed consent of participants).

All interviews are structured according to a pre-
specified topic list and audio-taped for analysis purposes.

Data management
All questionnaires will contain a pseudonymizing code
consisting of a unique number that is linked to the

participant’s name. Data collectors will keep a record of
these codes in a secured folder that is not accessible to
the researchers. The data collector is responsible for
noting the correct unique number of the paper version
of the questionnaires at T0, T1 and T2 or for forwarding
the code in the email to participants. For the
questionnaires of the paediatric oncologists, the data
collector will communicate the name of the adolescent
with the corresponding code. The paediatric oncologist
will be asked to note down the adolescent’s code in the
online questionnaire. Data collectors will keep an excel
file to indicate to what codes they have sent the
questionnaires and share this with researchers. Using
this file, the researchers will keep track of responses and
will use the unique code to communicate with the data
collector to whom a reminder may need to be sent out.
Data from paper-and-pencil questionnaires are entered
as soon as possible after receipt. Online questionnaires
will be automatically saved in a secure open-source web-
based survey application (LimeSurvey). Written in-
formed consent files and paper questionnaires are stored
in a lockable filing cabinet in a room with restricted ac-
cess on campus. The file with the participants’ names,
address and other identifiable information will be stored
in one file. This file will be restricted to the data collec-
tors and ACP facilitators only.

Confidentiality
The collected and transferred data will be pseudonymized
to ensure that participants’ privacy and personal
information are protected. In transcriptions of the
interviews, all information that can contribute to tracing
and identifying the participants will be removed or
replaced. We will use sufficient safety measures to protect
the data, including a virtual server firewall, back-up sys-
tems and sufficient access controls (i.e., ID and ultrahigh
password regulator and frequent password changes).

Dissemination
The results of this study will be submitted for
publication in peer-reviewed journals and will be pre-
sented to the paediatric wards of the participating hospi-
tals and at national and international research and
professional conferences. Furthermore, we will dissemin-
ate via the website, social media and newsletter of the
research group (endoflifecare.be).

Data analysis
The intervention and control group will be described
using descriptive summary statistics (mean, standard
deviation, count percentage). We will test for significant
differences in the primary and secondary endpoints,
between the intervention and control group at baseline
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and at T1 (3 months from T0), and T2 (7 months from
T0) while adjusting for baselines scores.

Primary hypothesis testing
The hypotheses related to the primary endpoint, parent-
adolescent communication (PACS), will be analysed using a
mixed model with the T1 measurement value for parent-
adolescent communication as outcome variable and
randomization group and baseline measure of parent-
adolescent communication as predictor variables. Random
effects that we will include in our mixed model are hospital
and line of treatment. We will perform analyses on both
intention-to-treat and per-protocol principles, with the
intention-to-treat as the primary approach. In the
intention-to-treat analysis, all participants who were en-
rolled and randomised will be accounted for in the main
analysis, regardless of whether they completed the BOOST
pACP program or not. The linear mixed models we intend
to apply handle missing data through maximum likelihood
estimation (i.e. assuming data is missing at random), so no
missing data imputation should be applied. In case we do
decide to apply multiple imputation, predictors for the im-
putation model will include the baseline measurement,
randomization group, age and other possibly confounding
variables (e.g. prognosis). In the per-protocol analysis, we
will focus on families of which at least one parent was in-
volved in all BOOST pACP conversations. During this ana-
lysis, we regard the family as a cluster because it is possible
that during some conversation sessions both parents are
present, while during others only one parent is present.
Therefore, we will add the presence of parents during the
conversation sessions as time-varying covariates.

Secondary hypotheses testing
All secondary endpoints will be evaluated by testing the
BOOST pACP program against the control group for
each participant population separately (adolescents,
parents and paediatric oncologists) with random effects
being hospital and line of treatment.
For each of the primary and secondary endpoints,

subgroup analyses will be performed using formal
interaction tests to explore the extent to which the
outcomes of the trial differ by gender, working situation
and family situation of the parent(s) and gender and
prognosis of the adolescent. Interaction terms between
gender, working situation and family situation of the
parent(s) and gender and prognosis of the adolescent on
the one hand and the trial arms on the other hand will
be added to the analysis models.
By including the baseline measurement as a predictor

variable pre-existing differences will be controlled, en-
hancing the sensitivity of the analyses. Alpha is set at
0.05. To interpret the magnitude of the effects for the

different outcomes, we will estimate effect sizes (Cohen’s
d). Analyses will be conducted in IBM SPSS and R.

Process evaluation
Process evaluation of the implementation of the
program will be analysed following the domains of
Moore et al.’s MRC framework for process evaluations
of complex interventions [26]: implementation, causal
mechanisms and context, guided by pre-defined process
indicators outlined in Additional file 2. Quantitative data
collected via structured diaries (e.g. duration of an ACP
conversation session) will be summarized by calculating
frequencies and descriptive statistics (mean, median,
standard deviation, range) using SPSS. All qualitative
transcript data from interviews and audiotaped ACP
conversations will be analysed by using thematic content
analysis (i.e. deductive coding guided by the pre-defined
process indicators, e.g. number of activities delivered as
intended) and inductive coding into themes [45, 46].
The inductive approach will enable recognition of unex-
pected emergent themes. Qualitative data analysis will
be managed in NVIVO. One researcher will read the
transcripts carefully several times to have a sense of the
data, with a 10% random sample of transcripts double
coded by another researcher.

Data monitoring
The main researcher (AVD) and data collectors will
continuously monitor trial response using MS Excel
sheets. An independent trial monitor will oversee the
progress of the trial and ensure it will be conducted in
accordance with the protocol and Good Clinical Practice
standards. AVD will be the main contact person for
participating hospitals to report problems or to ask
questions regarding the trial. Data entry will be
performed by the data collectors.

Harms
The research team is committed to minimizing risks of
harm and maximizing the benefits for potential
participants. Participation in this study could be
emotionally stressful as it involves coming into contact
with themes that might confront them with their illness,
prognosis and expectations for the future. We have put
in place a procedure to identify and handle any signal of
distress in the adolescent or the parents. The facilitators
guiding the ACP conversations are experienced
psychologists by background. At the beginning of the
ACP conversation sessions, the facilitator will explicitly
tell the adolescents and parents that they can always
take a break when needed or stop participation
whenever they want to. In addition, the facilitator will
refer participants to the psychologists at the involved
paediatric oncology ward if they notice they may need
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support. In that case, the facilitator will coordinate the
contact with the psychologist from the ward. The
facilitator will let the research team know and keep into
touch with the psychologist to discuss potential
continuation or termination of the family’s participation
and will add this information to the structured diary.
Contact details of the psychologists of the ward and of
the research team are mentioned on the informational
materials.

Discussion
We currently lack robust evidence regarding the
effectiveness of advance care planning in adolescents
(pACP) who have cancer and their parents which applies
randomised controlled trial designs. This study aims to
improve, via a novel program, both parent-adolescent
communication about advance care planning themes
and improved self-efficacy in talking about ACP themes
with each other, by contributing to a more positive atti-
tude. The BOOST pACP program is a multicomponent
program consisting of three ACP conversation sessions
between an external facilitator and the adolescent and
their parent(s). In this structured ACP approach, broader
ACP themes such as experiences of the disease, prefer-
ences for communicating, decision-making by the ado-
lescent and expectations for the future are discussed –
hence considering ACP to be relevant from diagnosis
onwards and not only targeting the end of life [6, 24,
47]. Normalizing communication about ACP themes be-
tween parents and the adolescent may lead to improved
communication with healthcare professionals and trigger
a feeling of empowerment of the adolescents in their
own care plan and future wishes. The effectiveness, im-
plementation, contextual factors and causal mechanisms
will be evaluated in adolescents (age 10–18) and their
parent(s), applying a randomised controlled trial design
and embedded mixed-methods process evaluation.
Several potential limitations to the study design have

to be considered. Firstly, the limited use of validated
questionnaires to evaluate our selected endpoints;
validated measures regarding the outcomes related to
communication that are targeted with these kinds of
interventions are often non-existent [19, 48]. Options
are to either select validated measurement instruments
that match the intervention’s goals to a lesser extent and
are therefore less relevant, or adapt existing measures
matching the desired goals or impact of the intervention,
while compromising on validity. After an extensive
search and multiple deliberations within the research
team, we decided on slightly adapting the PACS to the
context of ACP and to construct items based on the
Theory of Planned Behaviour [49] regarding our second-
ary endpoints. We have performed a thorough cognitive
testing of the measurement instrument with the target

group. Secondly, given our strict inclusion criteria, the
number of adolescents with cancer meeting our inclu-
sion criteria might be lower than expected, complicating
reaching sufficient sample size for this trial. However,
we intend to mitigate this limitation by recruiting ado-
lescents via four hospitals and relevant support
organizations.
Mixed-methods results of this study can inform future

implementation of ACP in this distinct population. If
effective, the BOOST pACP model could represent an
ACP approach for paediatric oncology that may also
apply to other areas in paediatric care and other
paediatric populations with distinct serious illnesses.

Trial status
Recruitment started in January 2021 and is expected to
be finalized in January 2023.
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