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Abstract

Background: Cancer survivors have to deal with a wide range of physical symptoms, psychological, social and
existential concerns, and lifestyle issues related to cancer and its treatment. Therefore, it is essential that they have
access to optimal supportive care services. The eHealth self-management application Oncokompas was developed
to support cancer survivors with where they need to turn to for advice and guidance, as well as to increase their
knowledge on the availability of optimal support. A randomised controlled trial will be conducted to assess the
efficacy, cost-utility and reach of Oncokompas as an eHealth self-management application compared with care as
usual among cancer survivors.

Methods/design: Adult cancer survivors diagnosed with breast, colorectal or head and neck cancer or lymphoma
who are at 3 months to 5 years since curative treatment will be included. In total, 544 cancer survivors will be
randomly assigned to the intervention group or a wait-list control group. The primary outcome measure is patient
activation. Secondary outcome measures include self-efficacy, personal control, perceived patient-physician
interaction, need for supportive care, mental adjustment to cancer and health-related quality of life. Furthermore,
cost-utility outcomes will be assessed. Reach is defined as the percentage of cancer survivors who get access to
Oncokompas within the context of this trial. Questionnaires will be administered at baseline, post-intervention and
at 3- and 6-month follow-up.

Discussion: In this study, we will evaluate the efficacy and cost-utility of Oncokompas among cancer survivors, as
well as the reach of Oncokompas. These are essential first steps in the translation of research into practice and
contribute to sustainable adoption, implementation and maintenance of an evidence-based Oncokompas.

Trial registration: Netherlands Trial Register identifier: NTR5774. Registered on 8 March 2016.
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Background
Cancer survivors have to deal with a wide range of physical
symptoms, psychological, social and existential concerns,
and lifestyle issues related to their cancer and its treatment.
These problems can negatively affect health-related quality
of life (HRQOL), may interfere with return to work and
often result in higher medical care use [1, 2]. Therefore, it
is essential that cancer survivors have access to optimal
supportive care services. Supportive care for cancer survi-
vors includes management of physical and psychological
symptoms, social functioning, and existential and lifestyle
issues related to cancer recurrence. Supportive care (e.g.,
physiotherapy, psychological support, support in the rela-
tionship with partner or children, support with existential
questions or self-help interventions targeting a healthy life-
style) is increasingly recognised as an integral part of quality
cancer treatment [1, 2]. Although there is evidence that
supportive care is effective [3–5], referral rates are low, and
many cancer survivors have unmet needs [6, 7] related to,
for example, fatigue, anxiety, depression or sexuality issues.
To improve accessibility to optimal supportive care

services, cancer survivors are expected to adopt an active
role in managing their own care [8]. Several studies have
shown that self-management strategies ranging from
educational interventions, exercise programs and (online)
self-help interventions targeting psychological distress are
beneficial for cancer survivors in terms of patient activa-
tion and self-efficacy [9–11]. Patient activation can be de-
scribed as an individual’s knowledge, skill, and confidence
for managing their health and healthcare [12]. Less acti-
vated people are more likely than highly activated patients
to have unmet medical needs and to delay seeking medical
care. As patients’ activation levels increase, they gain a
greater sense of control over their health and feel empow-
ered to take action [13].
There is growing interest in eHealth among patients,

healthcare providers, healthcare assurance companies and
policy-makers as a means to improve self-management [1].
To support cancer survivors in where they need to turn for
advice and guidance, as well as increasing their knowledge
on optimal support, the eHealth self-management applica-
tion Oncokompas was developed. With Oncokompas,
cancer survivors can monitor their quality of life by means
of Patient-Reported Outcome Measures (PROMs), which is
followed by automatically generated tailored feedback and
personalised advice on supportive care services [14].
To ensure sustainable usage of Oncokompas, participa-

tory design principles were followed [15], meaning that
cancer survivors and healthcare professionals (HCPs) were
involved in each step of the development process [14, 16,
17]. This approach resulted in an eHealth application
which fits the needs of patients and HCPs. See the
Methods section for more information on Oncokompas
and its development process. The aim of the present study

is to assess the efficacy and cost-utility of Oncokompas as
an eHealth self-management application among cancer
survivors, as well as the reach of Oncokompas within the
context of this trial.

Methods/design
This study is a randomised controlled trial (RCT) evaluating
the efficacy and cost-utility of the eHealth application
Oncokompas among cancer survivors, as well as the reach
of Oncokompas. We closely followed the Standard Protocol
Items: Recommendations for Interventional Trials (SPIRIT)
checklist [18, 19] (see Additional file 1). Cancer survivors
will be randomised into the intervention group (whose
members will obtain access to the intervention) or a wait-
list control group (whose members will obtain access to the
intervention after a 6-month waiting period). The study is
subdivided into two parts: part 1 concerns the reach and
part 2 the efficacy and cost-utility of Oncokompas. The first
part comprises the baseline assessment, and the second part
comprises the post-intervention and follow-up assessments.

Intervention
Oncokompas is an eHealth self-management application
that supports cancer survivors in finding and obtaining
optimal supportive care, adjusted to their personal health
status and preferences. Oncokompas consists of three
components: ‘Measure’, ‘Learn’, and ‘Act’. In the Measure
component, cancer survivors can independently complete
PROMs targeting the following quality-of-life domains:
physical, psychological and social functioning, healthy
lifestyle, and existential issues. Tumour-specific modules
are available for patients with breast cancer, colorectal
cancer, head and neck cancer, and lymphoma. Specific
PROMs were selected by the project team in collaboration
with teams of experts and on the basis of Dutch practical
guidelines (from the Netherlands Comprehensive Cancer
Organisation [IKNL]) and literature searches. Data derived
from the Measure component are processed in real time
and linked to tailored feedback to the cancer survivor in
the Learn component. All algorithm calculations are based
on available cut-off scores or are defined on the basis of
Dutch practice guidelines, literature searches and/or con-
sensus of teams of experts. In the Learn component, feed-
back is provided to the participant on the level of topics
(e.g., depression, fatigue) by means of a three-color system:
green (no elevated well-being risks), orange (elevated well-
being risks) and red (seriously elevated well-being risks).
Cancer survivors receive personalised information on the
outcomes; for example, on the topic of depression, informa-
tion is provided on the symptoms of depression and the
proportion of cancer survivors who experience depressive
symptoms. Special attention is paid to evidence-based
associations between outcomes. For example, feedback on
the association between depression and fatigue is provided
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if a participant has an orange or a red score on depression
as well as fatigue. The feedback in the Learn component
concludes with comprehensive self-care advice with tips
and tools. All of this advice is tailored to the individual can-
cer survivor. In the Act component, cancer survivors are
provided with personalised supportive care options based
on their PROM scores and expressed preferences (e.g., pref-
erence for individual therapy versus group therapy). If a
participant has elevated well-being risks (orange score), the
feedback includes suggestions for self-help interventions. If
a participant has seriously elevated well-being risks, the
feedback includes advice to contact the participant’s own
medical specialist or general practitioner [14, 17].
Several studies were conducted to optimally fit

Oncokompas to patients’ and care providers’ preferences.
Cancer survivors and HCPs were involved in each step of
the development process. A needs assessment was con-
ducted among cancer survivors and HCPs (step 1) [16].
Usability was tested by cancer survivors in two iterative cy-
cles, and HCPs participated in cognitive walk-throughs (step
2) [17]. Cancer survivors participated in a multi-centre pilot
study to assess feasibility (step 3) [14]. Oncokompas was
optimised on the basis of the feasibility testing results.

Study population
Part 1: inclusion and exclusion criteria
Inclusion criteria are cancer survivors diagnosed with breast,
colorectal, or head and neck cancer or lymphoma; being
aged ≥18 years (no upper limit); and having finished treat-
ment with curative intent for 3 months to 5 years (all treat-
ment modalities). Cancer survivors who have not yet
completed endocrine therapy or immunotherapy for their
breast cancer will be included 3 months to 5 years after their
primary treatment. Exclusion criteria are male cancer survi-
vors diagnosed with breast cancer and/or individuals with
severe cognitive impairment, insufficient mastery of the
Dutch language, and physical inability to complete a
questionnaire.

Part 2: additional exclusion criterion
In addition to the inclusion and exclusion criteria of part 1,
participants are excluded for part 2 if they do not have
access to the Internet, do not use the Internet or do not
have access to an email address.

Study design
The study is introduced to eligible cancer survivors as a
baseline study (part 1) and a follow-up study (part 2). Study
information is given and informed consent is requested for
both parts separately. Cancer survivors who fulfil the inclu-
sion criteria and not the exclusion criteria for the first part
are asked to participate in the baseline study. Baseline as-
sessment (T0) will take place after the first informed consent
form is signed. After completion of the baseline assessment,

participants who fulfil the inclusion criteria and not the ex-
clusion criteria for the second part are asked to participate
in the follow-up study. After the second informed consent
is given, participants will be randomly allocated to one of
the two study arms. Follow-up assessments will take place
post-intervention (T1) and at 3-month (T2) and 6-month
(T3) follow-up. In the intervention group, T1 assessment
takes place 1 week after completion of Oncokompas or
2 weeks after inclusion when Oncokompas is not com-
pleted. In the control group, T1 assessment takes place
2 weeks after inclusion. Participants allocated to the control
group obtain access to Oncokompas after completion of the
T3 assessment. A flowchart of the RCT is shown in Fig. 1,
and the schedule of enrolment, interventions and assess-
ments (according to SPIRIT guidelines) is provided in Fig. 2.

Inclusion procedures
We will recruit cancer survivors through the Netherlands
Cancer Registry (NCR), which is hosted by the IKNL. The
NCR registers all newly diagnosed cancer patients within
6 months after diagnosis. Data collection will be performed
using the registry of Patient Reported Outcomes Following
Initial treatment and Long term Evaluation of Survivorship
(PROFILES). PROFILES is a registry for the study of the
physical and psychosocial impact of cancer and its treat-
ment using a dynamic, growing, population-based cohort
of both short- and long-term cancer survivors. PROFILES
contains a large web-based component and is linked
directly to clinical data from the NCR [20].

Part 1
A random sample of 1088 cancer survivors will be drawn
from the NCR. This number is based on a power calculation
(see ‘Sample size’ subheading) and an expected drop-out rate
of 50% between parts 1 and 2. The selection of patients will
be stratified by tumour type (breast, colorectal, and head
and neck cancer or lymphoma) and time after finishing
treatment (<6 months, 6–12 months, 12–24 months or 24–
60 months after treatment). After excluding recently de-
ceased patients, the (former) treating physicians are asked
to verify the patients’ study eligibility (e.g., excluding patients
with serious cognitive impairment or who are in transition
to terminal care). Cancer survivors are invited to participate
in the baseline study via a letter from their (former) treating
physician. The letter includes a link to a secure website as
well as a login name and password. Interested cancer survi-
vors can log in and provide informed consent for the first
part of the study and complete the baseline questionnaire. If
a cancer survivor does not have access to Internet or prefers
written rather than digital communication, an informed
consent form and a paper-and-pencil questionnaire are sent
by postal mail. Non-respondents will be sent a reminder let-
ter and a paper-and-pencil questionnaire within 4 weeks. If
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they do not respond to this reminder, they will be contacted
by telephone within 2 weeks.

Part 2
Cancer survivors who complete the baseline questionnaire
will be invited to participate in the follow-up study. An
email with information about the follow-up study and
Oncokompas will be sent. Interested cancer survivors can
provide informed consent for the second part of the study
and complete the follow-up questionnaires on the same
secure website where the baseline questionnaire resides.
Cancer survivors who are not interested in participating in
the study are asked about their reasons for non-
participation. Non-respondents will be sent a reminder by
email within 2 weeks. If they do not respond to this re-
minder, they will be contacted by telephone within 2 weeks.

Randomisation
Cancer survivors who meet the inclusion criteria and give
informed consent for the second part of the study are ran-
domly allocated in a 1:1 ratio to either the intervention
group (access to Oncokompas) or the wait-list control
group (access to Oncokompas after a 6-month waiting

period). Randomisation to either the intervention or the
control group will be performed by a researcher not in-
volved in the study using block randomisation. The blocks
will have a length of 68. The researcher will determine all
possible balanced combinations of assignment within the
block (i.e., equal number for all groups within the block).
Randomisation will be stratified by tumour type (breast,
colorectal, and head and neck cancer or lymphoma). It is
expected that this variable has prognostic relevance and
therefore needs to be distributed evenly across both groups.
The allocation sequence will be generated by PROFILES
and will be made available by a data download from the
PROFILES database. The researcher (AvdH) will assign
participants either to the intervention group and invite
participants to engage with Oncokompas by email or to the
control group and place participants on the waiting list,
where the participants’ email address is blocked from
Oncokompas for 6 months.

Outcome assessment
The primary outcome measure to assess efficacy of
Oncokompas is patient activation. Secondary outcome
measures include self-efficacy, personal control, perceived

Fig. 1 Flowchart of the randomised controlled trial
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patient-physician interaction, mental adjustment to cancer,
need for supportive care and HRQOL. Furthermore, cost-
utility outcomes will be assessed. Reach is defined as the per-
centage of cancer survivors who get access to Oncokompas
within the context of this RCT. To obtain insight into pos-
sible factors associated with reach, we will obtain data on
socio-demographic and clinical characteristics, health liter-
acy, health locus of control (HLC), Internet use, attitude to-
wards eHealth and the outcome measures on efficacy.
Primary and secondary outcome measures to measure

efficacy are collected at baseline, post-intervention and
at 3- and 6-month follow-up. Cost-utility outcomes are
collected at baseline and at 3- and 6-month follow-up.
Outcome measures to investigate associations of reach
are collected at baseline. An overview of the outcome
measures is presented in Table 1.

Efficacy

Primary outcome measure: patient activation The
Patient Activation Measure is a 13-item PROM on self-re-
ported knowledge, skills and confidence in self-management

of one’s health or chronic condition. Patients are asked to re-
port their level of agreement with various statements on a 4-
point Likert scale (i.e., strongly disagree, disagree, agree,
strongly agree) or to indicate that the item is not applicable.
A total score can be calculated by calculating a mean score
of all the applicable items (items which were answered on
the 4-point scale), which is transformed to a standardised ac-
tivation score ranging from 0 to 100 [21].

Secondary outcome measures
Self-efficacy
The General Self-Efficacy Scale (GSE) is designed to

assess optimistic self-beliefs regarding coping with a var-
iety of difficult demands in life. The GSE consists of ten
items scored on a 4-point Likert scale ranging from 1 (not
at all true) to 4 (exactly true). The scores of the ten items
are summed to give a total score. A higher score reflects a
higher generalised sense of self-efficacy [22].
Personal control
The Pearlin Mastery Scale (PMS) measures global

sense of personal control. It consists of seven items, and
individuals respond to a 5-point Likert scale about the

STUDY PERIOD

Enrolment
part 1

Enrolment 
part 2 Allocation Post-allocation Close-out

TIMEPOINT T0 T1 T2 T3

ENROLMENT:

Eligibility screen
part 1 X

Informed consent
part 1 X

Eligibility screen
part 2 X

Informed consent
part 2 X

Allocation X

INTERVENTIONS:

Access to Oncokompas 
(intervention group)

Care as usual 
(control group)

Access to Oncokompas 
(control group)

ASSESSMENTS:

Primary outcome 
measure X X X X

Associations of Reach X 

Secondary outcome 
measures X X X X

Cost-utility 
measures X X X

Fig. 2 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) schedule of enrolment, interventions and assessments
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extent to which they agree (5 = strongly agree) or dis-
agree (1 = strongly disagree) with the various statements.
A PMS score ranges from 7 to 35, with a higher score
reflecting greater mastery [23].
Perceived patient-physician interaction
The five-item Perceived Efficacy in Patient-Physician

Interactions measures patients’ confidence in interacting
with their main care provider using the short five-item
version of the scale. Patients can indicate on a 5-point
Likert scale (1 = not at all confident to 5 = completely
confident) how confident they are that they, for example,
know which questions to ask or are able to make the
most out of their care provider visit [24, 25].
Need for supportive care
The 34-item Short Form Supportive Care Needs Survey

(SCNS-SF34) measures the need and level of need for sup-
portive care in the last month on the basis of 34 items using
a 5-point, two-level response scale. The first response scale
consists of two broad categories of need: ‘no need’ and ‘a
need’. The ‘no need’ scale is further subdivided into ‘not ap-
plicable’ for issues that are not a problem to the patient and
‘satisfied’ for issues on which a patient needs support but
the support is satisfactory. The ‘need’ category has three
subcategories indicating the level of need for additional
care: ‘low need’, ‘moderate need’ and ‘high need’ [26, 27].
In conjunction with SCNS-SF34, a tumour-specific

module for patients with head and neck cancer can be
used. The SCNS-HNC measures the need for supportive
care concerning 11 HNC-specific issues using the same
response scale as the SCNS-SF34 [28].
Mental adjustment to cancer
Cognitive and behavioural responses to cancer diagnosis

and treatment are determined using the Mental Adjust-
ment to Cancer scale (MAC). The MAC comprises five
subscales: Fighting Spirit, Helplessness/Hopelessness,
Anxious Preoccupation, Fatalism and Avoidance. The 40
items are rated on a 4-point Likert scale ranging from 1
for ‘definitely does not apply to me’ to 4 for ‘definitely ap-
plies to me’. A higher score represents a higher endorse-
ment of the adjustment response [29].
Health-related quality of life
The 30-item core European Organisation for Research

and Treatment of Cancer Quality of Life Questionnaire
(EORTC QLQ-C30) is a cancer-specific quality-of-life
questionnaire developed for repeated assessments within
clinical trials. It was developed in a cross-cultural setting
and is a valid and reliable instrument for quality-of-life
assessments in various cancer populations. It contains five
functional scales (physical, cognitive, emotional, social and
role), a global quality-of-life scale, three symptom scales
(pain, fatigue and nausea/vomiting) and six single items
(dyspnoea, insomnia, loss of appetite, constipation, diar-
rhoea and financial difficulties). All scales and single items
range in score from 0 to 100. A higher score on one of the

Table 1 Study outcome measures and instruments

Outcome measure Instrument

Efficacya

Primary outcome measure

Patient activation Patient Activation Measure (PAM)

Secondary outcome measures

Self-efficacy General Self-Efficacy Scale (GSE)

Personal control Pearlin Mastery Scale (PMS)

Perceived patient-physician
interaction

Five-item Perceived Efficacy in
Patient-Physician Interactions (PEPPI-5)

Need for supportive care 34-item Short Form Supportive Care
Needs Survey (SCNS-SF34) and head
and neck cancer-specific module
(SCNS-HNC)

Mental adjustment to cancer Mental Adjustment to Cancer
Scale (MAC)

Health-related quality of life EORTC QLQ-C30

EORTC QLQ-BR23

EORTC QLQ-CR29

EORTC QLQ-H&N43

EORTC QLQ-HL27

EORTC QLQ-NHL-LG20

EORTC QLQ-NHL-HG29

Cost-utility measuresb

Outcome measures on cost-utility

Quality-adjusted life-years 5 dimension EuroQol
questionnaire (EQ-5D)

Medical costs iMTA Medical Consumption
Questionnaire (iMCQ)

Productivity costs iMTA Productivity Cost
Questionnaire (iPCQ)

Reachc

Associations of reach

Health literacy Functional, Communicative and
Critical Health Literacy scales
(FCCHL)

Health locus of control Multidimensional Health Locus
of Control (MHLC)

Internet use Adapted version of van de Poll-Franse
and Van Eenbergen questionnaire [44]

Attitude towards eHealth e-Health Impact Questionnaire (eHIQ)

Socio-demographic and
clinical characteristics

Study-specific questionnaire

Abbreviations: EORTC QLQ-C30/BR23/CR29/H&N43/HL27/NHL-HG29/NHL-LG20
30-item core European Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire /breast cancer, 23 items/colorectal cancer, 29
items/head and neck cancer, 43 items/Hodgkin lymphoma, 27 items/
non-Hodgkin lymphoma, high grade, 29 items/non-Hodgkin lymphoma, low
grade, 20 items; iMTA Institute for Medical Technology Assessment
aAssessment at T0, T1, T2 and T3
bAssessment at T0, T2 and T3
cAssessment at T0
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functioning scales or the global quality-of-life scale repre-
sents a better quality of life, whereas a higher score on the
symptom scales or the single items indicates a higher level
of symptoms [30, 31].
In conjunction with the EORTC QLQ-C30, tumour-

specific modules can be used. EORTC QLQ-BR23 is a
module meant to be used among patients with breast can-
cer, varying in stage of disease and treatment. It consists
of four functional scales (body image, sexual functioning,
sexual enjoyment and future perspective), three symptom
scales (systemic therapy side effects, breast symptoms and
arm symptoms) and one symptom item (distress caused
by hair loss) [32].
EORTC QLQ-CR29 is a module meant to be used

among patients with colorectal cancer. It includes two
functional scales (body image and future health perspec-
tive) and five symptom scales (micturition problems,
gastrointestinal problems, defecation problems, sexual
problems and chemotherapy-related problems) [33].
EORTC QLQ-H&N43 is a module meant to be used

among patients with head and neck cancer. It contains 13
symptom scales (pain, swallowing, senses, speech, social
eating, social contact, physical contact, skin, shoulder,
body image, teeth, dry mouth and sticky saliva, and anx-
iety) and 6 symptom items (trismus, cough, lymphedema,
wound healing, neurological problems and weight) [34].
EORTC QLQ-HL27, EORTC QLQ-NHL-LG20 and

EORTC-QLQ-NHL-HG29 are modules meant to be used
with patients with Hodgkin’s lymphoma, low-grade non-
Hodgkin’s lymphoma and high-grade non-Hodgkin’s
lymphoma, respectively. All modules have four multi-item
scales, but they differ in the number of items per scale:
symptom burden due to disease and/or treatment (4–7
items), physical condition/fatigue (4 or 5 items), emotional
impact (4–6 items), and worries/fears health and function-
ing (8–11 items), with an extra item scale on neuropathy
(2 items) for EORTC QLQ-NHL-HG29. For all scales, a
higher score reflects worse or more symptoms/problems.

Outcome measures on cost-utility
A cost-utility analysis will be conducted; that is, the
difference in total 6-month costs between the two arms
will be compared with the difference in quality-adjusted
life-years (QALYs) based on the 5-dimension EuroQol
questionnaire (EQ-5D). The EQ-5D consists of five items
measuring problems in five dimensions of quality of life
(mobility, self-care, usual activities, pain/discomfort and
anxiety/depression). Patients can answer that they have no
problems, some problems or extreme problems [35]. The
resulting profile of answers (1 of 243 possibilities) can be
transformed to a value given by the general public: the
EQ-5D index using the Dutch index tariff [36]. Further-
more, a visual analogue scale is included, which represents

the patient’s judgment of his or her own health state on a
scale from 0 (worst health state) to 100 (best health state).
Direct medical costs (healthcare and medication use),

direct non-medical costs (travelling costs and help received
from family or friends) and indirect non-medical costs
(productivity losses) in the previous 3 months will be mea-
sured using an adapted version of the Institute for Medical
Technology Assessment Medical Consumption Question-
naire (iMCQ) [37] and Institute for Medical Technology
Assessment Productivity Cost Questionnaire (iPCQ) [38]
of the Institute for Medical Technology Assessment
(iMTA) of Erasmus University Rotterdam (Rotterdam, The
Netherlands). In addition, a case report form on healthcare
use in the hospital during the study period, including med-
ical specialist visits, day treatment and hospital admission,
will be completed using the hospital information system.

Reach
Reach is defined as the percentage of cancer survivors who
get access to Oncokompas within the context of this RCT.
More precisely, reach is the percentage of cancer survivors
who are willing to participate in the second part of the
study and thereby get access to Oncokompas (directly or
after 6 months). For the numerator, cancer survivors who
are willing to participate in the second part of the study
and give their informed consent will be counted. For the
denominator, all eligible cancer survivors who are invited to
participate in the first part of the study will be counted.
Participants who complete the baseline questionnaire

will be asked to participate in the follow-up study. To
obtain insight into reasons for non-participation, partici-
pants not interested in the follow-up study will be asked
to indicate their reasons for non-participation in the sec-
ond part of the study (e.g., no interest in scientific research
or no interest in the eHealth self-management application
Oncokompas) by means of multiple-choice questions.

Associations of reach To obtain insight into possible
factors associated with reach, we will obtain data on
socio-demographic and clinical characteristics, health lit-
eracy, HLC, Internet use, attitude towards eHealth, and
the outcome measures on efficacy.

Socio-demographic and clinical characteristics A
study-specific questionnaire comprises questions about
socio-demographics (age, marital status, family situation,
education level) and clinical characteristics (co-morbidities).
Clinical characteristics, including information on cancer
type (breast, colorectal, head and neck cancer or lymph-
oma), cancer stage (TNM classification), cancer treatment
and time since diagnosis, will be extracted from the NCR.

Health literacy The validated Dutch translation of the
self-report Functional, Communicative and Critical Health
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Literacy scales will be used to measure health literacy. The
14-item questionnaire asks for information on how often
patients have had problems with health information and
the extent to which they extracted, communicated and ana-
lysed health information. The answers are scored on a 4-
point Likert scale ranging from 1 = ‘never’ to 4 = ‘often’ for
functional health literacy and 1 = ‘easy’ to 4 = ‘rather diffi-
cult’ for communicative and critical health literacy [39, 40].

Health locus of control HLC is measured with the
Multidimensional Health Locus of Control (MHLC)
scale form B. The MHLC scale comprises 18 diagnostic
statements describing three dimensions of HLC: internal,
powerful others and chance. The subscales ‘powerful
others’ and ‘chance’ represent external HLC. People with
high external HLC scores are presumed to have general-
ised expectancies that factors such as fate, luck, chance
or powerful others will determine their health outcomes,
whilst people with high internal HLC scores are pre-
sumed to hold the belief that someone becomes healthy
or unwell as a result of their own behaviour. Each of the
three subscales contains six items measured on a 6-
point Likert scale ranging from 1 = ‘strongly disagree’ to
6 = ‘strongly agree’. The scores of each subscale range
from 6 to 36 points; the higher the score, the stronger
the self-perceived influence of a given factor [41–43].

Internet use Internet use will be measured with an
adapted version of the questionnaire developed by van
de Poll-Franse and van Eenbergen [44]. It comprises
three broad applications of Internet use (content, com-
munication and community), of which only the applica-
tion of ‘content’ will be used in this study, with ten
multiple-choice items about the content of Internet use
and content of Internet searches.

Attitude towards eHealth General attitudes towards
using the Internet to access health information will be
measured using part 1 of the e-Health Impact Question-
naire, which consists of two subscales: attitudes towards
online health information (five items) and attitudes to-
wards sharing health experiences online (six items). All
items have a 5-point response category ranging from
‘strongly disagree’ to ‘strongly agree’. Each scale will be
transformed to a 0–100 metric, where 0 represents a low
perceived value and 100 a high perceived benefit of using
the Internet in relation to health [45].

Sample size
To demonstrate presence of an effect between T3 and T0
of at least 0.5 standard units as statistically significant in a
one-tailed test at α = 0.05 and a power of (1 − β) = 0.80, a
minimum of 51 participants per arm in each condition
will be required at follow-up. Anticipating a drop-out rate

of 25% between T0 and T3, 68 participants per condition
arm per tumour type need to be included at T0. The total
study cohort thus comprises 544 cancer survivors repre-
senting 136 cancer survivors per tumour type (breast,
colorectal, and head and neck cancer or lymphoma).

Statistical analyses
Descriptive statistics will be generated for all socio-
demographic and clinical characteristics and outcome
measures. Chi-square tests, independent samples t tests (in
case of normality of the measure) and Mann-Whitney U
tests (in case of non-normality of the measure) will be used
to analyse whether randomisation resulted in comparable
patient groups. A p value of <0.05 will be considered signifi-
cant. Analyses will be performed using IBM SPSS Statistics
version 22 (IBM, Armonk, NY, USA) and Stata version 12.1
(StataCorp, College Station, TX, USA) software.
To investigate the efficacy of Oncokompas, linear

mixed-effect models will be used to compare longitudinal
changes in outcome measures for efficacy in both groups
over time (intention-to-treat analyses). Independent
samples t tests will be used to measure differences
between the intervention and control groups at follow-up
assessments. Cohen’s d [46] will be calculated as a
measure of effect size (ES) for intervention group versus
control group. Cohen’s d is computed as the difference
between two means, divided by the pooled SD. The
magnitude of the ES is classified as large (≥0.80), moderate
(0.50–0.79) or small (<0.50) [47].
To investigate associations of the reach of Oncokompas

within this RCT, chi-square tests, independent samples t
tests and Mann-Whitney U tests will be used to analyse
whether there are differences between participants and
non-participants in the follow-up study (part 2) regarding
baseline characteristics (part 1).

Cost-utility analyses An incremental cost-utility ratio
(ICUR) will be calculated to measure the cost per gained
QALY. The ICUR will be calculated by dividing the incre-
mental costs by the incremental QALYs using the formula:
ICUR = (Costsintervention −Costscontrol)/(QALYintervention −
QALYcontrol). Total costs will be calculated using a societal
perspective, including intervention costs, direct medical
costs, direct non-medical costs and indirect non-medical
costs. Direct medical and non-medical costs will be
calculated by multiplying resource use by integral cost
prices as presented in the Dutch Health Care Insurance
Board (CVZ) guidelines on cost studies [48]. Indirect non-
medical costs will be calculated using the friction cost
approach as recommended in the CVZ guidelines [48].
The utility scores linked to the various health states of the
EQ-5D [36] will be used to calculate QALYs by weighing
the length of time spent in a particular health condition
by the utility. Missing data on direct medical, direct non-
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medical and indirect non-medical costs measured using
the cost questionnaire, and utilities measured using the
EQ-5D will be imputed using multiple imputation.
Because follow-up of the study is less than 1 year, neither
costs nor effects will be discounted.
The uncertainty surrounding the ICUR will be assessed

using bootstrapping with 5000 replications and projected
on a cost-utility plane. In addition, cost-utility acceptabil-
ity curves will be presented and sensitivity analyses will be
performed, focusing on uncertainty around the most
important cost parameters. The analysis will be conducted
in accordance with the intention-to-treat principle.

Discussion
In the proposed study, we will assess the efficacy and cost-
utility of the eHealth self-management application Onco-
kompas among cancer survivors compared with care as
usual, as well as the reach of Oncokompas within this trial.
There is a growing need for interventions that meet cancer
survivors’ supportive care needs in a personalised manner
because referral rates to supportive care are low, whereas
many have unmet needs [6, 7]. eHealth is proposed to be
useful to improve access to and quality of care [49] and has
a cost-saving potential [50]. The benefit of eHealth
compared with care as usual is that eHealth may improve
accessibility of supportive care without consulting HCPs,
who have a tendency to inadequately refer patients for
supportive care [51, 52]. An eHealth self-management ap-
plication such as Oncokompas, which monitors patients’
quality of life, provides personalised advice and referral for
supportive care services, could be a solution to meet cancer
survivors’ individual supportive care needs by improving
patient activation and self-efficacy [16]. Patients with high
levels of activation understand their role in the care
process, are more likely to engage in positive health behav-
iours, and are more likely to manage their health conditions
more effectively. Less activated patients are more likely to
have unmet needs [13].
By conducting this RCT, we will provide evidence on the

efficacy of Oncokompas. In this way, we hope to establish
whether access to an eHealth self-management application
is effective in improving patient activation compared with
care as usual. Secondary analyses will be conducted to
investigate possible moderators that may influence the
effect in order to gain knowledge on subgroups of cancer
survivors who benefit the most from an eHealth self-
management application such as Oncokompas. Also,
mediation analyses will be conducted to elucidate whether
the effect on patient activation is a direct effect of using
Oncokompas or whether the effect is mediated by, for
instance, improvement of mental adjustment to cancer.
Effects of self-management and eHealth interventions

are often measured with so-called soft or patient-oriented
outcome measures, because these types of interventions

do not have pre-eminent outcomes like medical interven-
tions [53]. Effects on patient-oriented outcome measures
are relevant for patients themselves, but the clinical
relevance of these effects is often unknown. In this study,
efficacy is based on patient-oriented outcome measures;
therefore, the (direct or indirect) effects of the use of
Oncokompas on clinical outcomes will remain unknown.
It is argued that costs are often a major factor in deter-

mining whether a new intervention that is proven to be ef-
fective will be adopted, implemented or maintained [54].
Also, there is a need to explore whether it is possible to
control healthcare costs while maintaining the quality of
care [55]. Activated patients are expected to have better
health outcomes and less healthcare use [56]. Because it is
the aim of Oncokompas to improve self-management, it is
expected that patients using Oncokompas will have less
total costs (i.e., medical and non-medical costs) from a
societal perspective compared with care as usual.
By investigating the representativeness and characteristics

of cancer survivors who are willing to use Oncokompas in a
study setting, we expect to be able to better reach the target
population in the future. Usually, little is known about who
is reached by eHealth interventions, whereas detailed
information on non-participants is often not available or
cannot be collected owing to ethical considerations [54].
Therefore, a two-step inclusion method was chosen for this
RCT because in this way baseline characteristics (part 1) are
available for non-participants in the follow-up study (part 2).
In this study, we are evaluating the efficacy, cost-utility

and reach of Oncokompas among cancer survivors com-
pared with care as usual. These are the first steps in the
translation of research into practice [54] and might improve
sustainable adoption, implementation and maintenance of
an evidence-based Oncokompas.

Trial status
The inclusion of patients for this study started in October
2016 and is ongoing.
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Additional file 1: SPIRIT checklist. (PDF 167 kb)
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