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Abstract 

Background Cancer navigation programs aim to support, educate, and empower patients and families, address-
ing barriers to diagnostics, treatment, and care. Navigators engage with people to ensure timely access to services 
and resources. While promising for older people with cancer, these programs are scarce in Europe, and research 
on their effectiveness and implementation is limited. We describe the protocol of the EU NAVIGATE randomized 
controlled trial, aimed to evaluate (1) effectiveness and cost-effectiveness of NavCare-EU, an intervention that aims 
to support older people with cancer throughout their illness trajectory, spanning the continuum of supportive, pallia-
tive, and end-of-life care, and (2) the intervention’s implementation processes and feasibility of its integration into dif-
ferent health care systems in Europe, contextual barriers and facilitators for effective and sustainable implementation, 
and mechanisms involved in reaching the outcomes.

Methods We will conduct a multisite pragmatic fast-track randomized controlled trial with embedded convergent 
mixed-method process evaluation in Belgium, Ireland, Italy, Netherlands, Poland, and Portugal. The study targets 
people with cancer and declining health, 70 years or older, and their close family caregivers. The trial compares 
the NavCare-EU intervention plus standard care with standard care alone. We will perform a baseline measurement 
prior to randomization and follow-up measurements at 12 weeks, 24 weeks, and 48 weeks in intervention and control 
group, and an additional measurement at 72 weeks in the control group. Primary outcomes, measured at 24 weeks 
are (1) the older person’s global health status/quality of life, a 2-item subscale from EORTC-QLQ-C30 (revised) measur-
ing health-related quality of life, (2) level of social support measured with Medical Outcomes Study Social Support 
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Survey (MOS-SSS scale). The study will include at least 246 older persons with completed global health status/quality 
of life at 24 weeks.

Discussion The EU NAVIGATE trial will cross-nationally test the effectiveness and cost-effectiveness of a navigation 
intervention for older people with cancer and their family caregivers, and its implementation in different health care 
systems in Europe. As continuity and access to health, social, and community care is a priority for patients and caregiv-
ers, the trial is timely and critically needed.

Trial registration Clinicaltrials.gov: identifier NCT06 110312 (2023/10/31).

Keywords Volunteers, Palliative care, Supportive care, Older persons, Navigation, Quality of life, Family caregivers, 
Public Health, Cancer
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Introduction
Background and rationale {6a}
Older people are at increased risk of developing cancer, 
with most new diagnoses and deaths occurring in indi-
viduals aged 70 and above, according to EU estimates 
from 2020 [1, 2]. Advances in cancer treatments have 
extended survivorship, leading to a larger population of 
older cancer patients managing the disease as a chronic 
condition until the end of life [3]. Evidence suggests 
that older people can experience unique challenges dur-
ing their cancer trajectory compared to younger people, 
which may negatively impact their quality of life and 
wellbeing. Beyond medical concerns, emotional, social, 
and practical needs can be unmet among older people 
with cancer. Older people are also at particular risk of 
experiencing multiple issues that complicate their disease 
trajectory, such as poverty, social isolation, and limited 
support networks [4, 5]. Additionally, a lack of awareness 
about the available community health and social services 
is a risk factor to disparities in access to care and health 
outcomes among older adults and their families [6, 7].

Navigation programs hold promise to meet the needs 
of older people with cancer and their families across the 
illness trajectory. These interventions aim to support, 
educate, and empower patients, and sometimes their 
families, addressing barriers to cancer-related diagnos-
tics, treatment, and care. A key component of these pro-
grams is the navigator; in existing navigation programs, 
navigators are volunteers, nurses, social workers, or com-
munity health workers. Navigators, sometimes known 
as patient navigators, patient advisors, coaches, case 
managers, or link workers [8] engage with people on an 
individual and personalized manner to facilitate a timely 
access to needed services and resources. While various 
navigation programs have been developed and tested [8, 
9], particularly in the USA and Canada, few such services 
exist in Europe, and research on their effectiveness and 
implementation is extremely limited.

Evidence from the USA and Canada supports the feasi-
bility and effectiveness of navigation in cancer care, par-
ticularly in the early stages, such as in increasing uptake 
of and adherence to cancer screenings, timely diagnosis, 
higher completion rates for cancer therapy, and higher 
rates of attending medical appointments [10, 11]. How-
ever, its effectiveness in supportive, palliative, or end-of-
life care, especially for older populations with cancer [6], 
remains largely unknown [10]. One notable exception is 
Nav-CARE©, developed by Pesut & Duggleby in Canada 
[7, 12–14], a navigation program originally developed to 
support older persons with chronic illnesses and those 
with advanced cancer in rural areas. Nav-CARE© has 
demonstrated feasibility and received positive feedback 
from clients, indicating benefits such as social support, 

assistance with navigating healthcare systems, increased 
knowledge of available services, access to resources, and 
family respite [7]. These factors contribute to potential 
improvements in quality of life and wellbeing.

Despite the reported benefits of the Nav-CARE© 
program for older people with cancer and their fam-
ily caregivers, further evidence is needed regarding its 
effectiveness and cost-effectiveness compared to stand-
ard cancer care. Additionally, understanding how the 
program functions within different healthcare systems 
and for various subgroups is essential. The EU NAVI-
GATE project, a Horizon Europe-funded project running 
from 2022 until 2027 aims to fill these evidence gaps. In 
the project’s first year, we translated and adapted Nav-
CARE© from the Canadian to the European context, 
resulting in a standardized European NavCare-EU pro-
gram tailored to country and cultural-specific contexts 
[15]. To evaluate its effectiveness, cost-effectiveness, and 
implementation, we aim to conduct a pragmatic fast-
track randomized controlled trial (RCT) across six EU 
countries.

Objectives {7}
The research objectives are:

(1) To compare the NavCare-EU intervention in addi-
tion to standard care with standard care alone, in 
terms of its effectiveness and cost-effectiveness for 
improving quality of life and level of social support 
in older persons with cancer living at home and for 
reducing caregiver burden in close family caregivers 
of older persons with cancer, and

(2) To evaluate the implementation processes of the 
NavCare-EU intervention and the feasibility of its 
integration into different health care systems and 
care regimens in Europe, the contextual barriers 
and facilitators for effective and sustainable imple-
mentation, and the mechanisms involved in reach-
ing the outcomes in each country, as perceived by 
clients, family caregivers, and healthcare providers.

This article outlines the protocol of the EU NAVIGATE 
pragmatic fast-track RCT.

Trial design {8}
We will conduct an international six-country multi-
site pragmatic fast-track RCT with embedded conver-
gent mixed-method process evaluation. The trial will 
compare the NavCare-EU intervention plus standard 
care with standard care alone. The trial has a superior-
ity parallel-group design. RCTs range from pragmatic 
(effectiveness trials, asking “can this intervention work 
under usual conditions?”) to explanatory (efficacy 
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trials, asking “can this intervention work under ideal 
conditions?” [16]. Pragmatic trials aim to inform a 
clinical or policy decision by providing evidence for 
real-world clinical practice adoption. Fast-track RCTs 
compare an intervention group to a control group 
until the primary endpoint (24 weeks in our study, see 
Fig.  2), after which the control group is also offered 
the intervention. We designed the trial following the 
Pragmatic Explanatory Continuum Indicator Summary 
(PRECIS-2) guidance [17].

For the convergent mixed-method process evalua-
tion, we will collect quantitative and qualitative data in 
each country to assess how the NavCare-EU interven-
tion works in real-world contexts, aiming to maximize 
the feasibility of its implementation in different coun-
tries. The process evaluation will be guided by the UK 
Medical Research Council (MRC) guidance for process 
evaluations of complex interventions [18] with atten-
tion to context, implementation and mechanisms of 
change, integrating the Reach, Effectiveness, Adoption, 
Implementation, and Maintenance (RE-AIM) frame-
work [19] and The Practical, Implementation, Sustain-
ability (PRISM) model [20]. Using PRISM and RE-AIM 
allows us to assess multi-level contextual factors to plan, 
implement, evaluate, and disseminate the NavCare-EU 
intervention, improving the adoption and sustainable 
implementation of evidence-based interventions in vari-
ous settings.

The trial is registered on clinicaltrials.gov: identifier 
NCT06110312.

The protocol structure is based on Standard Proto-
col Items: Recommendations for Interventional Trials 
(SPIRIT) guidelines and a checklist was provided.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The trial will be conducted in Belgium, Ireland, Italy, 
the Netherlands, Poland, and Portugal. The selection 
of countries was based on achieving good variation in 
healthcare systems characteristics and socio-cultural fac-
tors. Within each country, the intervention will be imple-
mented in real practice (see Table 1).

Eligibility criteria {10}
The recruitment and eligibility criteria are formulated to 
include people who would typically use the program if it 
were implemented in current practice, following prag-
matic trial principles. The eligibility criteria for the older 
person with cancer and declining health and for the fam-
ily caregiver are detailed in Table 2.

Who will take informed consent? {26a}
Researchers will perform eligibility screening and obtain 
informed consent before inclusion in the study.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
Not applicable. No ancillary study is conducted, and no 
biological specimens are collected.

Intervention description {11a}
The NavCare‑EU program
Nav-CARE© was developed and successfully tested in 
Canada by Pesut and Duggleby [7, 12–14, 21]. Nav-
CARE© is a person- and family-centered naviga-
tion intervention, aimed at improving quality of life 
and wellbeing throughout a client’s trajectory, via the 
involvement of a navigator. Navigators are volunteers 
or health care professionals who collaborate with older 
people, families, and communities to connect them 
with appropriate resources, information, and others 
to promote quality of life, support independence and 
facilitate community connections. A family centric, 
culturally sensitive, and palliative approach is used. 
Nav-CARE© was designed to enhance, not replace, 
professional health and social care in the region where 
it is implemented and to be responsive to the indi-
vidual needs and wishes of the clients and their fami-
lies. Nav-CARE© is a free program. The copyright 
concerns the need to acknowledge the original devel-
opers of the intervention and their expectation the pro-
gram is implemented with a high level of quality and 
consistency.

Nav-CARE© was adapted to NavCare-EU within the 
EU NAVIGATE project, using user and stakeholder 
engagement following the Adapting interventions to 
new contexts (ADAPT) guidance [22]. This adapta-
tion process is described in detail elsewhere [15]. The 
relevant procedures ensured that adaptations did not 
compromise the functional integrity of the program as 
a whole, i.e., the extent to which the core functions and 
processes of the original, evidence-based program are 
maintained. The program was visualized as a system-
based logic model as recommended by the “Integrated 
assessment of complex health technologies” (INTE-
GRATE-HTA) guidance [23], addressing all elements of 
the Template for Intervention Description and Replica-
tion (TIDieR) checklist [24]. Figure  1 shows the inter-
vention’s core and discretionary components, how they 
are expected to work to impact older people’s and fam-
ily caregivers’ outcomes and which contextual and per-
sonal characteristics can influence the implementation 
of the intervention and its outcomes. This logic model 
was used to guide the outcome and process evaluation.
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Core components of the program (Fig. 1)
Navigators in NavCare-EU are selected, trained, and 
mentored volunteers (i.e., in Belgium, Ireland, Italy, the 
Netherlands, and Portugal) or professionals (i.e., social 
workers in Poland). They collaborate with older people 

with cancer and their caregivers throughout the contin-
uum of supportive, palliative, and end-of-life care. Their 
main activities focus on connecting clients to social 
supports, both formal and informal, advocating for cli-
ents in meeting their quality-of-life goals, resourcing 

Table 1 Overview of implementation settings, organizations, and type of navigators in the participating countries

Countries Implementation setting Implementation organization Type of navigator

Belgium East-Flanders (region Dender) Palliative Care Network Each implementation organization will 
engage volunteersWest-Flanders (region Waregem) Primary Care Network

Ireland Dublin Hospital (cancer centre) Volunteers from general population

Italy Lombardy and the surrounding area 
(Milano metropolitan area and Hinterland, 
Monza and Brianza province)
Milan

Local League against Cancer
Fondazione IRCCS Istituto Nazionale dei 
Tumori

Volunteers from the local League 
against Cancer

Poland Krakow and surrounding area Municipal Social Care Centre Social workers from the Municipal Social Care 
Centre in Kraków

Portugal Coimbra Portuguese League Against Cancer – Cen-
tre Regional Branch
Portuguese Institute of Oncology of Coim-
bra Francisco Gentil

Volunteers from the Portuguese League 
Against Cancer – Centre Region Branch

Netherlands Amsterdam One organization for volunteer support 
and one hospice facility that offers a volun-
teer buddy program

Volunteers from the two participating 
organizations

Table 2 Inclusion and exclusion criteria for older people with cancer and close family caregivers

a Following EORTC reference point for older cancer patients
b The Clinical Frailty Scale (CFS) will be used to determine whether the patient has declining or deteriorating health. More specifically, declining or deteriorating health 
means at least 1 change in CFS score ending in score 4 in the last 6 months, OR everyone scoring 5 or higher
c i.e., services whose main task is to provide palliative care (e.g., in Flanders, multidisciplinary palliative home care team, admission to palliative care unit)

Inclusion criteria for older people with cancer
Have a cancer diagnosis (active cancer, meaning not being cancer free, of any stage and involving any treatment/care regimen, i.e., curative, life-extend-
ing, or palliative), AND

Aged 70 years or  overa, AND

Have declining or deteriorating health using the Clinical Frailty  Scaleb, AND

Live at home (own home or home of the family caregiver) (or discharged home if recruited in hospital), AND

Live within the catchment area of the navigation program/service

Exclusion criteria for older people with cancer
The close family caregiver living with the person with cancer or providing care at least on a weekly basis, and identified as the primary family caregiver 
by the person with cancer, if present, does not agree to participate in the study (unless participation is explicitly requested by the patient), OR

Lives in a care or nursing home, or is incarcerated, OR

Currently receives care from a formally recognized community-based multidisciplinary or specialist palliative care  teamc, OR

Is unable to provide informed consent or has difficulties understanding the information about the study, OR

Has a psychiatric condition (i.e., schizophrenia, bipolar disorder, or major depressive disorder) or has an active substance abuse disorder

Is not able to participate in data collection in the country’s language

Inclusion criteria for close caregivers (if present)
Aged 18 years or over, AND

Lives with the older person with cancer OR provides care at least on a weekly basis, AND

Identified as primary caregiver by the older person with cancer

Exclusion criteria for close family caregivers (if present)
Is unable to provide informed consent or has difficulties understanding the information about the study, OR

Is not able to participate in data collection in the country’s language
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by identifying needs and negotiating access to meet-
ing those needs, and engaging clients in what is most 
meaningful to them. Navigators have face-to-face and/
or telephone or IT-supported contact with clients and 
carers, every 2 weeks on average or as needed. Naviga-
tors are matched to clients and caregivers by navigator 
coordinators who are also responsible for championing 
the program and for networking with and connecting 
to health and social care professionals and local initia-
tives in the community.

To support implementation in the six countries, 
country trainers are appointed, trained, mentored, 
and coached in each country by international trainers. 
This team consists of an international trainer and the 
original developers from Canada. The country train-
ers and the international trainers meet on a regular 
basis (monthly or as needed). Training is competency-
based, combines online and face-to-face components, 
and uses a train-the-trainer approach. The interna-
tional trainer will aid country trainers to implement 
the intervention in their specific healthcare contexts 
and address general and country-specific barriers and 
facilitators.

Discretionary components of the program are those 
features which are modifiable depending on the context 
and clients at hand and include adaptations to adhere 
to countries’ existing laws and regulations, boundaries 
of navigator roles, provision of additional training if 
needed depending on the experience of new navigators, 

safety protocols, and reporting requirements as needed 
in each site.

Explanation for the choice of comparators {6b}
All older persons with cancer participating in the trial 
will receive what is standard care in each of the partici-
pating countries. We have described for each country 
the current organization of cancer care in terms of laws 
and regulations, and the current integration of pallia-
tive and end-of-life care within oncology regimens (See 
Supplementary Table 1).

Criteria for discontinuing or modifying allocated 
interventions {11b}
Participants will be informed that they may withdraw 
participation at any point in the study without negative 
consequence. Reasons for discontinuing the interven-
tion will be documented by the researcher in REDCap 
(Research Electronic Data Capture), if participants 
wish to state them. REDCap is a software for building 
and managing questionnaires and facilitating electronic 
data collection and storage [25].

Strategies to improve adherence to interventions {11c}
Strategies to improve adherence will include regu-
lar feedback sessions with volunteers, allowing us to 
maintain oversight of the visits and address any devia-
tions from the protocol promptly. We will also monitor 

Fig. 1 Conceptual model with core components of the NavCare-EU program after adaptation from the Canadian NavCare
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volunteer engagement closely to ensure adherence to 
the intervention. For monitoring adherence, volunteer 
diaries will be used to track the frequency and content 
of visits, providing a clear record of whether the inter-
vention is being delivered as intended. This will allow 
us to assess both the consistency and quality of the vis-
its throughout the trial.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
There are no restrictions regarding concomitant care 
during the trial outside of the trial arms.

Provisions for post‑trial care {30}
Participants in the trial are referred to services or 
community resources based on needs identified dur-
ing intervention visits or after the trial. After the trial, 
implementation organizations may allow volunteers to 
continue supporting patients as part of normal prac-
tice, if both agree.

Outcomes {12}
All outcomes are assessedat baseline (T0), 12  weeks 
(T1), 24  weeks (T2), and 48  weeks (T3) for group 1, 
andat baseline (T0), 12  weeks (T1), 24  weeks (T2), 
48 weeks (T3), and 72 weeks (T4) for group 2 (Fig. 2). 
We will use established and validated measures for all 
outcomes. All outcomes are continuous variables. Each 
outcome measure is aggregated as a summary score of 
multiple items.

Primary outcomes
The study has two co-primary outcomes; change from 
baseline at 24 weeks in [1] global health status/quality 
of life of the older person with cancer, assessed on a 
2-item subscale from the EORTC Core Quality of Life 
questionnaire (EORTC-QLQ-C30 revised) measuring 
health-related quality of life [26], and (2) the level of 
social support measured with the Medical Outcomes 
Study Social Support Survey (MOS-SSS) [27] (see 
Table  3). Both primary outcomes will be reported by 
the older person with cancer.

The NavCare-EU intervention will be considered effec-
tive if the estimated effect on at least one of the outcomes 
is considered statistically significant (p < 0.025) and clini-
cally relevant (≥ 10 points mean difference).

Secondary outcomes
The secondary outcome for the older person with cancer 
is change from baseline at 24  weeks in feelings of lone-
liness, measured with the 3-item-UCLA Revised Lone-
liness Scale [28]. A secondary outcome for the close 

family caregivers (if present) is change from baseline at 
24  weeks in caregiver burden measured with the Zarit 
Burden Interview Short Form [29].

Tertiary or exploratory outcomes
As presented in Table 3, we will collect and analyze ter-
tiary or exploratory outcomes for older people with 
cancer and their family caregivers. Measures for the cost-
effectiveness evaluation of the intervention will also be 
collected.

Other socio‑demographic and clinical measures
We will assess sociodemographic and clinical informa-
tion of the older person with cancer and the family car-
egivers (Table 3).

Participant timeline {13} (Figs. 2 and 3)
Potentially eligible patients and their close family car-
egivers (if present) are identified and referred to the 
researcher by professionals and organizations, or by 
self-referral. For all patients (and family caregivers) who 
are potentially eligible, researchers will perform eligibil-
ity screening and ask the patients and family caregiv-
ers for informed consent before inclusion in the study. 
After inclusion, participants will take part in the baseline 
measurements. Immediately after the baseline measure-
ment, participants are randomized to either group 1 or 
group 2. Group 1 will start with the navigation interven-
tion as soon as possible and group 2 will start the naviga-
tion 24  weeks after randomization. Participants in both 
groups will have a follow-up measurement at 12 weeks, 
24  weeks (primary outcome), and 48  weeks after rand-
omization, and group 2 will have an additional follow-up 
measurement 72 weeks after randomization.

Sample size {14}
To achieve at least 80% power to detect a mean difference 
between groups of 10 points in patient’s global health sta-
tus/quality of life (considered the smallest clinically rel-
evant difference in the mean score of EORTC QLQ-C30) 
[30] using an analysis of covariance (ANCOVA) adjusted 
for baseline global health status/quality of life, at the two-
sided 2.5% significance level assuming a standard devia-
tion of 25 points [30] and a correlation of 0.3 between 
baseline and 24 weeks, a total sample size of 220 clients is 
needed with a balanced design (allocation ratio 1:1). Tak-
ing into account the partially nested study design (there 
is a cluster effect of navigators in the intervention group), 
115 patients in the control group and 131 patients in the 
intervention group (246 in total) is most efficient, assum-
ing on average 1.5 patients per navigator in Belgium 
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(Flanders), Ireland, Italy, the Netherlands, and Portugal 
(recruiting 5/6 of all patients), and 10 patients per navi-
gator in Poland (recruiting 1/6 of all patients), and an 
intra-cluster correlation (ICC) of 0.10. An ICC of 0.1 was 
chosen as a conservative estimate as there is currently no 
empirical data to support an exact estimate of the ICC.

We will continue randomization until 246 patients have 
completed the primary endpoint at 24 weeks, with a pre-
determined maximum sample size set at 489 patients 
(229 subjects in the control group and 260 subjects in 
the intervention group). This maximum sample size will 
allow for a drop-out rate of 50% (17.5% due to mortality, 
32.5% due to other reasons) [7, 12, 13]. The sample size 
calculation was performed using SAS software (version 
9.4) and is based on the methods of Moerbeek and Wong 
[31].

Recruitment {15}
We will recruit participants from a range of settings 
where patients from the target population receive care/
support, i.e., hospitals, community, or volunteer organi-
zations. The recruitment strategies per country are aimed 
to achieve enrolment of the targeted sample size and to 
recruit a diverse sample, e.g., in terms of age, gender, can-
cer diagnoses, or cancer care regimen (curative or non-
curative/no treatment).

Depending on the recruitment setting, potentially 
eligible older persons with cancer and their close fam-
ily caregivers (if present) will be identified via different 
professionals and organizations following ethical and 
informed consent procedures. Referral can be done by 
health or social care professionals following in-person 
contact or by self-referral (in all countries except Ireland). 
All researchers will be trained to ensure all research pro-
cedures as outlined in the research protocol are followed.

Recruitment is expected to run over 12 months or until 
the targeted sample size is achieved.

Assignment of interventions: allocation
Sequence generation {16a}
Randomization will take place after all baseline measure-
ments have been completed. We will randomize clients 
according to a 1:1.08 allocation ratio (Control: Inter-
vention) allocation ratio in Belgium, Ireland, Italy, The 
Netherlands, and Portugal, and a 1:1.45 allocation ratio 
in Poland. These are the most efficient allocation ratio’s 
given the partially nested design (see sample size calcu-
lation). We will use permuted block randomization with 
varying block sizes. Randomization will be stratified by 
country.

Concealment mechanism {16b}
Randomization lists will be uploaded in REDCap. Cen-
tralized randomization uses an automated system that 
assigns participants to trial groups based on a predefined 
randomization schedule.

Implementation {16c}
The researcher will randomize the participants using 
REDCap and inform them of their group assignment.

Assignment of interventions: Blinding
Who will be blinded {17a}
Due to the nature of the intervention which includes 
clients being visited by navigators, neither the older 
persons and their family caregivers nor the research-
ers can be blinded to allocation. Data will be collected 
via questionnaires and interviews with a researcher that 
is present for assistance and additional explanations. 
Those conducting the data analyses will remain blind as 

Fig. 2 Participant timeline
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Table 3 Constructs measured in the study and corresponding  instruments*

* Each outcome measure is a summary score of multiple items. Scores for global health / quality of life are computed if at least 50% of the items are valid [26]. Other 
summary scores are computed if at least 70% of the items are valid. In case of missing items, summary scores are the weighted sum of the observed items with 
weights inversely proportional to the number of valid items

Constructs Measures Items Timing

T0 (baseline) T1 
(T0 + 12 weeks)

T2 
(T0 + 24 weeks) 
Primary endpoint

T3 
(T0 + 48 weeks)

T4 (T0 + 72 weeks; 
control group 
only)

Primary outcomes at 24 weeks
Older person with cancer
Global health status 
/quality of life

EORTC QLQ-C30 
(version 3.0): global 
health/quality 
of life scale

2 ✓ ✓ ✓ ✓ ✓

Levels of Social 
support

Medical Outcomes 
Study Social Sup-
port Survey

19 ✓ ✓ ✓ ✓ ✓

Secondary outcomes at 24 weeks
Older person with cancer
Feelings of Loneli-
ness

3-item-UCLA 
Revised Loneliness 
Scale.(6)

3 ✓ ✓ ✓ ✓ ✓

Family caregiver
Caregiver burden Zarit Burden Inter-

view Short Form
12 ✓ ✓ ✓ ✓ ✓

Exploratory outcomes / potential mediators or moderators of intervention effects
Older person with cancer
Perceived health-
related quality 
of life and symp-
toms or problems 
experienced (i.e., 
physical, role, emo-
tional, cognitive, 
and social function-
ing as measured 
by the EORTC-
QLQ-C30 for cancer 
patients

EORTC QLQ-C30 
(v 3.0) emotional 
functioning scale 
and symptom 
scales

16 ✓ ✓ ✓ ✓ ✓

Well-being of older 
people

WOOP 9 ✓ ✓ ✓ ✓ ✓

Knowledge 
of resources 
and services 
and confidence 
in decision making

Items from Patient 
Engagement 
Survey Canada

9 ✓ ✓ ✓ ✓ ✓

Health status EQ-5D 5 ✓ ✓ ✓ ✓ ✓
Health and social 
care services 
and resource use

Adapted Client 
Services Receipt 
Inventory*

✓ ✓ ✓ ✓ ✓

Family caregiver
Health status EQ-5D 5 ✓ ✓ ✓ ✓ ✓
Positive Aspects 
of Caregiving

Positive Aspects 
of Caregiving (PAC)

9 ✓ ✓ ✓ ✓ ✓

Independent variables and subgroup descriptors for patients and family caregivers (socio‑demographics)
Socio-demographic 
& clinical charac-
teristics

Client: 17
Carer: 13

✓
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to what trial arm participants were randomized to until 
data lock.

Procedure for unblinding if needed {17b}
Not applicable (see item 17a).

Data collection and management
Plans for assessment and collection of outcomes {18a}
For outcome evaluation
After obtaining informed consent from both the older 
person and their family caregiver (if present), the 
researcher will conduct baseline measurements. If the 
first contact was by phone, an appointment will be made 
to meet at the older person’s preferred location. Follow-
ing baseline measurements, the researcher will rand-
omize the participants using REDCap and inform them 
of their group assignment. If assigned to the intervention 
group, they will be contacted by the navigator coordina-
tor within a week. If assigned to the control group, they 
will be visited by the researcher after 12 weeks and con-
tacted by the navigator coordinator after 24  weeks. The 
researcher will send the contact details and group alloca-
tion to the navigator coordinator after each enrollment.

Data for primary, secondary, and exploratory outcomes 
will be collected at baseline, and at weeks 12, 24, and 
48 (and at 72 weeks for the control group). Data collec-
tion for the intervention group will stop at 48 weeks; for 
the control group, it will continue until 72  weeks. The 
researcher will try to collect data within 1 week of each 
scheduled time point, as outlined in Table 3.

Data will be collected through structured question-
naires during face-to-face visits at the participant’s 
preferred location. Patient questionnaires will be admin-
istered by the researcher in a structured interview, while 
family caregivers will complete their questionnaires on 
paper, with researcher support if needed. If face-to-
face contact is not possible, remote data collection (e.g., 
via video call) will be used. Each assessment will last 
approximately 60 min for patients and 30 min for family 
caregivers.

After completing the questionnaires, the researcher 
will enter the de-identified responses into REDCap, a 
secure, password-protected database.

For mixed‑method process evaluation
This evaluation includes two phases:

– Development phase before intervention delivery, 
when the original Canadian Nav-CARE program 

Fig. 3 SPIRIT figure of study enrollment, interventions, 
and assessments



Page 11 of 17Smets et al. Trials          (2024) 25:800  

(Nav-CARE©) is adapted to the European context. A 
report per country will be written and potential bar-
riers and facilitators will be mapped.

– Evaluation phase during and after intervention deliv-
ery using RE-AIM [ 19] and PRISM [ 20] to evaluate 
the quality and quantity of the delivered intervention 
and analyze the role of context.

To measure RE-AIM and PRISM constructs we will use 
several measures:

– Structured interview with organizations that imple-
ment the intervention to measure the organizational 
characteristics and organizational perspective of the 
intervention

– Short questionnaires filled in by navigator coordina-
tors and navigators to measure their feelings of pre-
paredness for being a navigator (coordinator),

– Diaries filled in by coordinators and trainers of their 
work during the intervention to measure the time 
they spent on the different tasks and the successes 
and challenges they experience.

– Short report for each client visit filled in by naviga-
tors to get insight in the delivery of the intervention.

– Qualitative (group)interviews with navigators and 
coordinators will be held in each country after the 
intervention period to get a better understanding of 
their experiences of performing their role and spe-
cific tasks as navigator (coordinator) and the suc-
cesses and challenges they experienced.

– Group interviews with all country trainers will be 
held after the intervention period to measure their 
experiences, their experienced barriers and facilita-
tors for the intervention and their recommendations 
to improve the intervention. Qualitative interviews 
with clients and care givers will be held in all coun-
tries at the end of the intervention, to measure their 
experiences with receiving support from a navigator.

Table 4 provides an overview of the measurements per 
group, the time and content of the measurements.

Plans to promote participant retention and complete 
follow‑up {18b}
Dropout due to illness or death is expected in a popula-
tion of older people with cancer and declining health. 
Our strategy has been to ensure that the duration from 
randomization to the measurement of the primary out-
come is long enough to observe the intervention’s effects, 
yet short enough to avoid significant attrition due to 
death. Participants may withdraw from the data col-
lection or voluntarily stop intervention sessions at any 
time. In case participants only wish to withdraw from the 

intervention, they are invited to continue with data col-
lection, and priority will be given to collection of primary 
outcomes.

Data management {19}
De-identified data will be collected via REDCap, in 
compliance with GDPR, and stored on a secure, pass-
word-protected external server with access restricted 
to authorized researchers. Only pseudonymized data 
will be accessible. Data cleaning will include removing 
duplicates, checking consistency, correcting labels, and 
ensuring variables are properly typed and leveled. Data 
management procedures are detailed in a data man-
agement plan approved by all partners involved in the 
RCT.

Confidentiality {27}
Personal information will be collected via REDCap and 
stored on a secure server with restricted access. Only 
pseudonymized data will be accessible to researchers, 
and data will be stored on encrypted, password-protected 
devices. Data will only be shared with third parties after 
signing a data-sharing agreement, ethical committee 
approval, and evaluation by the Data Protection Officer. 
Confidentiality will be ensured before, during, and after 
the trial through these security measures, including 
removal of personal identifiers from interview transcripts 
and storing consent forms in secure, restricted-access 
locations.

Plans for collection, laboratory evaluation, and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
Not applicable, no samples collected.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
For outcome evaluation
All effectiveness outcomes are continuous variables that 
are expected to be (log)normally distributed. Hence, 
linear mixed models (LMMs) for a normal distribution 
with identity link will be fitted. The random effects part 
will include a random intercept for navigator and a ran-
dom intercept for participant ID (patient ID / caregiver 
ID) nested within navigator for outcomes assessed in 
older persons with cancer / family caregivers respec-
tively. The fixed effects include group (intervention vs 
usual care), time point (post-intervention measurement 
at 24 weeks vs. baseline), their interaction group x time, 
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and country (stratification factor for randomization). 
The interaction effect will capture the mean difference 
between groups in change from baseline. The analysis 
of the primary outcome “social support” will further 
be adjusted for the older person’s living situation (i.e., 
living alone vs not living alone). Estimated marginal 
means with corresponding confidence interval (CI) will 
be reported. For the subgroup analyses, formal inter-
action tests will be conducted to explore the extent to 
which the primary outcomes differ between subgroups. 
The LMMs will be fitted based on restricted maximum 
likelihood. The analysis includes all available informa-
tion from subjects with missing outcome values and 
yields valid inferences under the assumption that miss-
ing outcome data are missing at random (MAR). If out-
comes are truncated due to death, the observed value 
of the respective outcome prior to death will be used 
(while alive strategy).

All hypothesis testing will be two-sided. The two pri-
mary outcomes will be tested at the 2.5% significance 
level (Bonferroni correction for multiplicity). The CIs for 

the estimated mean differences in the primary outcomes 
will be 97.5% CIs. If superiority can be demonstrated on 
one of the primary outcomes, comparisons of secondary 
outcomes will be interpreted at the 5% significance level. 
All reported CIs for outcomes other than the primary 
will be 95% CIs.

Interim analyses {21b}
No interim analyses to stop for efficacy or futility are 
planned.

Methods for additional analyses (e.g., subgroup analyses) 
{20b}
Pre‑defined subgroup analyses
The pre-defined subgroups are based on (1) patient/car-
egiver characteristics known to affect health equity and 
equitable access to health care (age, gender, educational 
level, socio-economic status based on perceived financial 
hardship to meet daily needs, living situation, and level of 
needs at baseline (measured using EQ-5D questions on 

Table 4 Process evaluation: overview measurements per group, time and content of measurement

Method Target group Time Content

Structured interviews with topic list Participating organizations
(Manager + coordinator)

Before and after intervention - Organizational perspective of the inter-
vention and organizational characteristics
- Barriers and facilitators that are assumed 
(before intervention) and experienced 
(after intervention)

Short questionnaires All navigators,
All navigator coordinators

Before and after intervention - Feelings of preparedness for being 
a navigator (coordinator) referring to the 5 
tasks of a navigator (coordinator) as edu-
cated in the NavCare-EU training
- Successes and challenges that are 
foreseen (before intervention) and experi-
enced (after intervention)

Diaries (pre structured) All navigator coordinators
All country trainers

During intervention - Time spent on different tasks
- Successes and challenges they experi-
ence in their role

Visit reports (pre structured) All navigators During intervention - Time spent with client
- Content of the visit
- Actions taken as result of the visit
- Successes and challenges they experi-
enced

Qualitative (group) interviews with topic 
list

About 5 navigators per country
All navigator coordinators
All country trainers

After intervention - Experiences in their role
- preparedness for their role
- Successes and challenges they experi-
enced
- Suggestion for improvements 
of the intervention (in general and in their 
country)

Qualitative interviews with topic list About 5 clients and
5 care givers per country

After intervention - Experiences with their navigator
- Satisfaction with the NavCare-EU inter-
vention
- Suggestion for improvements 
of the intervention
- Why they would (not) recommend 
a navigator to someone else



Page 13 of 17Smets et al. Trials          (2024) 25:800  

mobility, self-care, and usual activities, and primary and 
secondary endpoints at baseline), older person’s cancer 
type); (2) country characteristics (healthcare system type, 
navigator profile, i.e., paid worker vs. volunteer).

Sensitivity analyses
We will perform sensitivity analyses for the primary end-
points, regarding the assumption behind the missing data 
generating mechanism. Furthermore, we will handle the 
intercurrent event death in a different way by estimating 
the effect of the intervention within an unobservable sub-
population that would have survived under either arm 
(principal stratum strategy) [32].

For cost‑effectiveness evaluation
We will analyze the cost-effectiveness of the interven-
tions by calculating the change in healthcare costs and 
the change in quality of life and combining these changes 
in an incremental cost-effectiveness ratio. In primary 
analysis, quality of life will be measured using EQ-5D-5L 
and these data combined with survival and country-spe-
cific utility weights to derive quality-adjusted life years 
(QALYs). Formal cost data will be estimated by combin-
ing participant responses on frequency of healthcare uti-
lization with country-specific unit costs. We will estimate 
the resources associated with the intervention through 
analysis of the diaries of coordinators and trainers, and 
navigator reports, augmented by discussion with each 
of these groups. Consistent with the primary analysis of 
trial outcomes, we will address missing data using mixed-
effects models and conduct sensitivity analysis on the 
MAR assumption [33].

Follow-up analyses will incorporate data on the types 
and amounts of informal care provided to patients in the 
control group and the intervention group, to investigate 
if the amount or patterns of informal care change as a 
result of the intervention, and if these changes impact 
the cost-effectiveness results. We will compare cost-
effectiveness results derived using EQ-5D-5L with results 
using global health status/quality of life measured using 
the EORTC-QLQ-C30. We will employ decision analytic 
modelling to estimate under uncertainty progression 
of disease, survival, and associated costs and outcomes 
beyond the 6-month period of observation, and so to 
provide an overall cost-effectiveness estimate from study 
entry to death.

For process evaluation
The structured interviews with the organizations will 
contain mostly qualitative data. The researchers of each 

country will collect the data in their own language and 
will enter the data in English in a database. This will be 
analyzed with thematic content analyses.

The surveys among navigators and coordinators will 
also be collected in the countries’ own language and 
entered in English in a database. These data will be ana-
lyzed with descriptive statistics.

The (group) interviews with navigators, coordinators, 
clients, and caregivers will be performed in each country 
in their own language, using a topic list. The researchers 
per country will make a summary of the interviews based 
on a format with topics in English. In this way all inter-
views can be analyzed by the same person. A thematic 
analysis will be done on the summaries of all countries.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
Analysis populations
All analysis will be performed on the intent-to-treat 
(ITT) population, which consists of all patients rand-
omized. The ITT approach may reflect the effects of Nav-
Care-EU on the different endpoints in daily practice.

Statistical methods to handle missing data

Missing baseline characteristics Missing values in the 
descriptive analysis of the baseline characteristics will be 
reported as missing. Missing baseline covariate data is 
assumed to be missing completely at random.

Missing outcome data The LMM is fitted based on 
restricted maximum likelihood (REML). The analysis 
includes the available information from subjects with 
missing outcome values and yields valid inferences under 
the assumption that missing outcome data are miss-
ing at random (MAR). In our main analyses, we assume 
that missing outcome data can be related to the allo-
cated intervention, baseline value of the outcome, and/or 
country, but that it is unrelated to other values. We will 
perform sensitivity analyses regarding the assumption 
behind the missing outcome data generating mechanism.

Pilot testing of the research procedures
We performed a small-scale pilot testing of the research 
procedures to maximize feasibility of the study and trou-
bleshoot issues that arose during set up of the implemen-
tation. The pilot study was performed using five fictional 
cases of clients and family caregivers, carried out as role-
plays by researchers and data collectors in each country.
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Plans to give access to the full protocol, participant‑level 
data, and statistical code {31c}
After completion of all analyses, data will be made avail-
able upon reasonable request and upon signing a unilat-
eral data sharing agreement.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
The project’s trial coordination team from Vrije Uni-
versiteit Brussel oversees the trial design, conduct, data 
analysis, and reporting, and they meet every 2 weeks to 
closely monitor the trial and its conduct internationally. 
The trial coordination team works closely with the prin-
cipal investigators in each country to ensure that the trial 
is conducted according to the trial protocol. Moreover, to 
ensure the smooth execution of the project and the trial, 
the team conducts regular meetings with (1) all research-
ers every 6  weeks and (2) the Supervisory Board of EU 
NAVIGATE every 6 months.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
An Ethics Evaluator external to the project was appointed 
who will monitor the ethical aspects of the study, includ-
ing data management and privacy concerns. This person 
will provide evaluation and advice on ethical, legal, data 
protection, and data management issues based on regu-
lar monitoring evaluations performed by independent 
trial monitors in the participating countries. Monitoring 
evaluations will be done shortly after the start of the trial, 
and at least at three follow-up occasions.

Adverse event reporting and harms {22}
The EU NAVIGATE study protocol and the NavCare-EU 
intervention are non-invasive and do not pose any known 
risk of injury, hence adverse effects are unlikely. Adverse 
events are defined as every event in the study that takes a 
course that is significantly more unfavorable to study par-
ticipants than foreseen in the normal course of the illness.

Adverse events are categorized as:

(1) Anticipated or expected adverse events, which 
includes two categories (serious or not serious), and

(2) Unanticipated or unexpected adverse events, which 
includes two categories (serious or not serious).

Any adverse event that occurs will be documented 
in an adverse event reporting log kept by the Princi-
pal Investigators in the participating countries and 
will be reported yearly to the local ethics committee or 

otherwise following the local mechanisms for reporting 
these events.

Frequency and plans for auditing trial conduct {23}
Auditing will be independent from investigators and the 
sponsor and will be done by independent trial monitors 
in each country.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
Important protocol amendments will be communicated 
to the ethics committees.

Dissemination plans {31a}
Results will be submitted for peer-reviewed publication.

Authorship eligibility guidelines and any intended use 
of professional writers {31b}
Authorship on scientific papers is limited to those who 
fulfil the ICMJE guidelines for authorship of scientific 
papers. The Supervisory Board of the project approves 
the content, authorship, and timing of submission for all 
publications.

Plans, if any, for granting public access to the full protocol, 
participant‑level dataset, and statistical code {31c}
After completion of all analyses, data will be made avail-
able upon reasonable request and upon signing a unilat-
eral data sharing agreement.

Discussion
Advancements in cancer care alleviate the morbidity 
and mortality burden of the disease in Europe, but more 
patients who are older and with complex needs must 
engage with complex healthcare systems. Vulnerable or 
underserved groups face difficulties accessing essential 
health and social services, especially for supportive, pal-
liative, and end-of-life care. Navigation programs, where 
trained individuals empower patients to navigate health-
care systems, offer promise in overcoming these barri-
ers while providing companionship and support. We will 
evaluate the effectiveness and cost-effectiveness of a navi-
gation program that aims to support older people with 
cancer throughout their illness trajectory, spanning the 
continuum of supportive, palliative, and end-of-life care.

The EU NAVIGATE trial is highly innovative as it 
will be the first cross-national RCT of a navigation 
program in a population of older people with cancer. 
Compared to the USA and Canada [10, 11, 34–36], only 
few such programs exist in Europe. Should the Nav-
Care-EU intervention demonstrate effectiveness and 
cost-effectiveness, it could be the first evidence-based 
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patient- and family-centered navigation model of care 
for older people with cancer and their caregivers that 
can be used in different healthcare systems in Europe 
and that operates across disease stages and settings.

The trial will evaluate patient navigation under “real-
world” conditions, as opposed to highly specialist sites 
or services. This will deliver important insights into 
barriers and opportunities for implementation in highly 
diverse health care contexts. The study will reveal 
which characteristics of health care systems facilitate or 
hinder the implementation and effectiveness and cost-
effectiveness of the navigation program. This approach 
will give the best chances of delivering a navigation 
program that can be feasibly implemented, and that is 
accessible and scalable in Europe. The combination of 
established implementation science frameworks such 
as RE-AIM [19] and PRISM [20], and guidance by an 
implementation logic model, will aid to reveal imple-
mentation and context and how they impact outcomes. 
Another strength of the trial lies in its fast-track study 
design [37], which allows all eligible participants to 
receive the intervention while the RCT remains rig-
orously controlled. It can also help counter people’s 
reluctance to be randomized to a control group that is 
not receiving an intervention, and it can be used with 
patients with longer or shorter (i.e., several weeks) sur-
vival periods [37].

The NavCare-EU program is innovative in several ways.
First, it works across the continuum of supportive, pal-

liative, and end-of-life care, while most navigation pro-
grams in cancer focus only on the early phases of cancer 
screening and detection [10]. By building sustainable 
relationships with clients and family caregivers, naviga-
tors offer continuous support and companionship to cli-
ents and their families throughout the illness trajectory, 
including after death into bereavement, enhancing conti-
nuity of care [7].

Second, NavCare-EU focusses on the patient together 
with the caregiver, while most other navigation programs 
focus on the patient [34], or on the family caregiver alone 
[36].

Third, the program fits well within emerging pub-
lic health approaches to palliative care [38]. By working 
closely with clients and families to navigate the com-
plexities of the healthcare system and providing support, 
navigators promote a culture of care and compassion, 
contributing to creating a supportive environment where 
people feel valued, supported, and empowered through-
out their illness journey [13].

Finally, the program holds potential to reduce access 
barriers to care services and resources, particularly to 
palliative care, by informing and guiding clients about 
available support options, professionals, and community 

resources. Navigators are trained to talk with persons 
about sensitive topics like palliative and end of life care, 
advance care planning, dying and grief, thus facilitating 
equitable access to services and resources as needed. The 
EU NAVIGATE trial aims to actively involve populations 
at risk of inequitable access to care and health inequities 
such as people with poor social support and those with 
low socioeconomic status, populations that have so far 
been highly underrepresented in cancer research on sup-
portive, palliative, and end-of-life care interventions.

Conclusion
We are cross-nationally testing the effectiveness for 
improving quality of life and level of social support in 
older persons with cancer living at home and for reduc-
ing caregiver burden in close family caregivers of older 
persons with cancer, and cost-effectiveness of a patient- 
and family-centered navigation program for older people 
with cancer and their caregivers, and its implementation 
processes and the feasibility of its integration into differ-
ent health care systems and care regimes in Europe. As 
continuity and access to health, social, and community 
care is an important priority for patients and caregiv-
ers, the NavCare-EU program and the trial are timely 
and critically needed. Focusing on a population of older 
people, who are often excluded from intervention stud-
ies and trials, is highly relevant given the rapid evolution 
towards growing numbers of people dying from cancer in 
older age.

Trial status
Recruitment of study participants began November 6th, 
2023, and will be completed by December 31, 2024. Pro-
tocol version 2, July 2, 2024.
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