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Effectiveness of the “Cancer Home-Life
Intervention” on everyday activities and
quality of life in people with advanced
cancer living at home: a randomised
controlled trial and an economic evaluation
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Abstract
Background: During the past decade an increasing number of people live with advanced cancer mainly due to
improved medical treatment. Research has shown that many people with advanced cancer have problems with
everyday activities, which have negative impact on their quality of life, and that they spend a considerable part of
their time at home. Still, research on interventions to support the performance of and participation in everyday
activities is only scarcely available. Therefore, the occupational therapy-based “Cancer Home-Life Intervention”
consisting of tailored adaptive interventions applied in the participant’s home environment was developed.
The objective of this study is to examine the effectiveness and cost-effectiveness of the Cancer Home-Life
Intervention compared to usual care on the performance of and participation in everyday activities and
quality of life in people with advanced cancer living at home.
Methods: The study is a randomised, controlled trial (RCT) including an economic evaluation. The required sample size
of 272 adults living at home will be recruited from outpatient clinics at two Danish hospitals. They should be diagnosed
with cancer; evaluated incurable by the responsible oncologist; and with a functional level 1–2 on the WHO performance
scale. The primary outcome is the quality of performance of activities of daily living. Secondary outcomes are problems
with prioritised everyday activities; autonomy and participation; and health-related quality of life. Participants are
randomly assigned to: a) The Cancer Home-Life Intervention in addition to usual care, and b) Usual care alone.
Discussion: The trial will show whether the Cancer Home-Life Intervention provides better support for people
with advanced cancer living at home in performing and participating in everyday activities, and whether it
contributes to their health-related quality of life. The economic evaluation alongside the RCT will show if the
Cancer Home-Life Intervention is cost-effective. The trial will also show the acceptability of the intervention to
the target group, and whether subgroups of participants will benefit more than others.
Trial registration: ClinicalTrials.gov Identifier NCT02356627. Registered 02/02/2015.
Keywords: Palliative care, Supportive care, Health-related quality of life, Activities of daily living, Home based
intervention, Occupational therapy, Economic evaluation, Randomized controlled trial
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Background
The number of people living with advanced cancer is
increasing [1], and it is estimated that the majority of
these people are in need of palliative care [2, 3]. According to the World Health Organization (WHO), some of
the goals of palliative care are to alleviate adverse consequences of the disease, to improve the quality of life,
and to help patients with life-threatening illness to live
as actively as possible [4]. Advanced cancer, defined as
cancer diagnosed as incurable by the responsible oncologist, can cause functional limitations [5, 6], which may
result in decreased ability and energy to perform everyday activities, such as self-care, household, leisure and
work [7–9]. A recent study found that 48 % of patients
with advanced cancer (N = 977) had problems with
everyday activities, and that 29 % had unmet needs
regarding these [2]. In another study, more than 43 % of
women with metastatic breast cancer (N = 163) had
difficulties with activities of daily living (ADL) and 74 %
with instrumental activities of daily living (IADL) [10].
Further, in a study of people with advanced cancer,
10-30 % reported that they had needs in performing
everyday activities, i.e. activities that, in addition to
ADL and IADL, include leisure and work [11]. Consequently, many people with advanced cancer are not
able to perform needed and desired everyday activities, which may lead to reduced quality of life for the
individual [12, 13].
Despite the knowledge about the problems and needs
of people with advanced cancer related to everyday
activities, palliative care rarely encompasses interventions that focus on enabling everyday activities [14–16],
and little is known about how the everyday activities are
specifically affected and what kind of support is needed.
Prior to the present study, a cross-sectional study was
conducted to delineate the everyday activity problems,
particularly in regard to ADL performance, activities
prioritised to be solved, and intervention needs [17–19].
In all, 164 participants with an advanced cancer, a
mean age of 67 years, and a WHO Performance Status of 1–3 were included. The findings showed that
many participants had functional limitations such as
fatigue and pain, and that their ADL performance
was characterised by increased effort and reduced efficiency, safety and independency. About half had ADL
motor ability below age expectations. The ADLs that
caused most problems were physically demanding activities such as cleaning, laundering, and cooking, while
fewer problems with self-care were found [18]. The study
showed that the everyday activities which the participants had problems with and prioritised being solved
mostly concerned leisure, social and domestic activities, along with a wish for improved mobility, autonomy
and participation [18].
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A Danish randomised controlled trial (RCT) demonstrated that an activity-focused hospital-based intervention was feasible for people with advanced cancer [20].
The study did not identify superior effect of the intervention partly due to a small sample size [21]. A systematic
review has indicated that home-based interventions can
improve health-related quality of life and satisfaction with
palliative care, reduce depressive symptoms, societal costs,
and the number of hospital admissions [22]. In addition, a
study has shown that people with advanced cancer spend
a considerable part of their time at home [23]. Hence a
home-based intervention may be more appropriate than a
hospital-based intervention in order to enable everyday
activities for people with advanced cancer.
We only identified one home-based intervention study
aimed at supporting everyday activities for people with
cancer. Hegel et al. performed a pilot RCT of a telephonedelivered problem-solving occupational therapy intervention lasting less than a mean time of 106 min. They found
that participation restrictions in everyday activities among
rural breast cancer patients undergoing chemotherapy
seemed to be decreased due to the intervention [24].
When searching for interventions for groups with activity
problems similar to those of people with advanced cancer,
such as people with chronic diseases and older people
with functional limitations, we only identified few studies.
The interventions mainly consisted of adaptation of everyday activities, energy conservation, provision of assistive
or mainstream technologies, and home modifications,
resulting in improved functioning in everyday activities
and quality of life [25–29].
Based on the cross-sectional study, existing studies
and available guidelines, a literature review, and consultation with representatives of the target group, the
“Cancer Home-Life Intervention” was developed and
pilot-tested. The intervention applies adaptive strategies,
defined as individual plans to overcome particular challenges or to meet the needs of the study participants
[30, 31], and aims to compensate for functional limitations, enhance participation in everyday activities, and
support resource/energy preserving activity patterns of
people with advanced cancer. The intervention has undergone a small feasibility trial (N = 4) showing that the
intervention was acceptable for the study participants and
possible to implement. Since the Cancer Home-Life Intervention is newly developed an evaluation of its effectiveness and cost-effectiveness is required prior to wider
implementation. This study protocol outlines how we
intend to conduct such evaluation.

Study objective
The overall objective of this study is to examine the effectiveness and cost-effectiveness of the Cancer Home-Life
Intervention compared to usual care on the performance
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of and participation in everyday activities and healthrelated quality of life in people with advanced cancer living
at home.
Specific aims
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Inclusion criteria:
 ≥18 years old
 Diagnosed with cancer
 Evaluated incurable by responsible oncologist in

respective out-patient clinic
 To examine the effectiveness of the Cancer

 Functional level 1–2 on the WHO performance

Home-Life Intervention in terms of quality of
ADL performance as a primary aim and in terms of
problems with everyday activities prioritised to be
solved; autonomy and participation in the dwelling;
and health-related quality of life as secondary aims.
 To investigate whether the Cancer Home-Life
Intervention is especially effective in some
subgroups of people with advanced cancer defined
by age, gender, primary cancer diagnosis, and the
WHO Performance score.
 To explore how people with advanced cancer
experience the usefulness of the intervention, and
how activity patterns change over time in the two
groups.
 To investigate the cost-effectiveness of the Cancer
Home-Life Intervention.

scale as assessed by hospital nurses or the project
occupational therapist (P-OT) [32]
 Live within a radius of maximum 60 km from AUH
or on the island of Funen
 Live in a private home or in sheltered living
 Know sufficient Danish to complete questionnaires
and participate in interviews

Hypotheses
 The quality of ADL performance as demonstrated

by motor and process ability will be better in
participants undergoing the Cancer Home-Life
Intervention compared to participants who receive
usual care.
 Participants undergoing the Cancer Home-Life
Intervention will report less difficulty with prioritised everyday activities, better autonomy and participation, and higher levels of health-related quality
of life compared to participants who receive usual
care.
 The Cancer Home-Life intervention provides more
Quality Adjusted Life Years (QALYs) at a higher incremental cost.
 The Cancer Home-Life intervention is cost-effective
in a health sector perspective.

Methods
Trial design

The study is designed as a RCT using a combination of
quantitative and qualitative methods. A health economic
evaluation will be performed alongside the RCT.
Participants

Study participants will be enrolled consecutively from
Aarhus University Hospital (OUH) and Odense University
Hospital (AUH) in Denmark. Participants who fulfil the
following inclusion criteria will be enrolled in the study:

Exclusion criteria:
 Cognitive impairment preventing the participant to

complete the structured interview as assessed by a
P-OT during the interview prior to enrolment
 Live in a nursing home or a hospice
 Considered incapable of complying with the trial by
a P-OT
Enrolment procedure

At each participating hospital, nurses, secretaries, or the
Palliative Team will screen all potential participants for
inclusion in the study during 24 months. When eligible
participants are identified, the contact information is
given to a P-OT responsible for enrolment of study participants. The P-OT will contact all potential participants
and provide detailed verbal and written information about
the study. Prior to inclusion, the study participants are to
give written permission.

Intervention and control
Intervention

The Cancer Home-Life Intervention is described in a
detailed intervention manual (unpublished, can be retrieved from the authors) and is provided by trained
Intervention Occupational Therapists (I-OT). The intervention program is occupational therapy-based and
encompasses individually tailored combinations of the
following elements: 1) prioritisation of resources, energy,
and everyday activities; 2) adaptation of activities; 3) adaptation of posture and seating positioning; 4) provision of
assistive devices; 5) modification of the physical home
environment. Intervention elements are selected in cooperation between the participant and the I-OT by means
of an interview with the participant based on the individual’s problems and needs. The intervention is provided
through instruction in and training of the selected
strategies, such as how to conduct activities in energy
conserving and strain minimizing ways, and guidance and
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training in safe and efficient use of assistive devices. It is
provided in the participant’s home within a week after
baseline data collection and completed within three weeks
after the initial home visit. The intervention will encompass 1–3 home visits followed by 1–3 telephone calls.
When needed, the participant can also contact the I-OT.
In addition to the Cancer Home-Life Intervention, the
participants in the intervention group will receive usual
care as offered by the hospital and municipality. Usual
care aimed at enhancing everyday activities of people
with advanced cancer sometimes consists of provision
of assistive devices and home modifications, but not
necessarily provided systematically. All participants
will be allowed to use available medical services such
as rehabilitation and palliative care.
Four I-OTs, two at each hospital, will provide the
intervention after having attended a one-day training
course in the application of the Cancer Home-Life Intervention. Regular meetings will be held with the I-OTs in
order to ensure that the intervention is applied according to the manual and as similar as possible across
hospitals. The I-OTs will document adherence to the
intervention manual by registering which components of
the Cancer Home-Life Intervention they have provided
to each participant. The study participants will register
in a structured questionnaire which everyday activity
enabling interventions they have been offered and report
whether they have used them.
Control

Participants in the control group will receive usual care
as offered by the hospital and municipality, described
above.

Instrumentation
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process ability expressed in logistically transformed
probability units (logits). The two overall linear ability
measures are adjusted for task challenge, skill item difficulty, and rater severity. ADL motor ability above 2.0
logits and ADL process ability above 1.0 logits indicate
competent ADL performance, and 0.3 logits a clinical
relevant change [33]. In the present study, the ADL
motor ability is used as the primary outcome. The P-OT
also assesses the five most effective and the five most
ineffective ADL motor and process skills based on clinical reasoning [33]. The AMPS has been found valid and
reliable in people with advanced cancer [34, 35] and
responsive in people with other disorders [33].
Secondary outcomes
Problems with everyday activities prioritised to be solved

Problems with everyday activities at home that the participants face and prioritise to have solved, will be assessed
using the Individually Prioritised Problems Assessment
(IPPA) [36]. The instrument has a structured interview
format where the participant identifies up to seven everyday activity problems and rates the importance of and
ease/difficulty with each of these problems on five-point
ordinal scales from 1 to 5, where 1 = not important at all
and 5 = most important; and 1 = no difficulty at all and 5
= too much difficulty to perform the activity at all. The
importance scores and the difficulty scores of each activity
are multiplied. The scores are then added up and divided
by the number of activity problems, resulting in an average IPPA score between 1 and 25. Higher average
IPPA scores indicate more difficulty with the prioritised everyday activities [36]. The IPPA has been found
to be a useful, responsive, and valid instrument in older
people who use assistive devices [37, 38].

Primary outcome

Quality of ADL performance is measured by The Assessment of Motor and Process Skills (AMPS) [33]. The
AMPS is a standardised, observation-based assessment
designed to evaluate the quality of a person’s ADL
performance regarding ease, efficiency, safety, and independence. A trained and calibrated P-OT observes the
quality of 16 motor and 20 process performance skills
(ADL ability) while the person performs two familiar
and relevant ADLs, and rates the person’s performance
of each skill on a four-point ordinal scale. The ADL
motor ability is a measure of how much physical effort,
clumsiness, and/or fatigue the person demonstrates during ADL performance. The ADL process ability is the
person’s overall efficiency regarding appropriate use of
time, space, and objects throughout ADL performance.
The ordinal scores are converted into two overall linear
ability measures by Rasch-based computer-scoring software: one for ADL motor ability and one for ADL

Autonomy and participation in the dwelling

Autonomy and participation are assessed using three
subscales of the Danish version (IPA-DK) of the Impact
on Participation and Autonomy Questionnaire (IPAQ)
[39, 40]. The IPA-DK is a questionnaire targeting adults
with chronic functional limitations. It assesses personperceived participation restrictions via 32 items organised
into five subscales: 1. Autonomy indoors, 2. Family roles,
3. Autonomy outdoors, 4. Social life and relationships,
and 5. Work and education. For this study, the subscales
1, 2, and 4 are used. Response options are given on fivepoint ordinal scales from 0 = very good to 4 = very poor.
In addition, there are nine items which quantify the degree to which the respondents perceive these restrictions as problematic in their daily life. As these are
used for clinical decision making, they are not included in
this study. IPAQ is available in several language versions
which have well-documented psychometric properties,
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and the Danish version has undergone a reliability test
with satisfactory results [39].
Health-related quality of life

Health-related quality of life will be assessed by means
of The European Organization for Research Treatment of
Cancer Quality of Life Questionnaire Core 30 (EORTC
QLQ C-30) [41], designed to assess the health-related
quality of life of persons with cancer. The instrument
consists of nine scales assessing: physical function, role
function, emotional function, cognitive function, social
functioning, global health status/quality of life, fatigue,
nausea and vomiting, and pain, and six single-item scales:
dyspnoea, insomnia, lack of appetite, constipation, diarrhoea, and financial difficulties. All the scales and singleitem measures range in a score from 0 to 100. Higher
score represents a higher (“better”) level of functioning or a higher (“worse”) level of symptoms [41]. The
EORTC QLQ C-30 is a well-validated and reliable
instrument within cancer research [42, 43]. Additionally, health-related quality of life will be measured by
the use of the EuroQol instrument (EQ-5D-5L) [44].
The EQ-5D-5L is a generic instrument measuring
health-related quality of life, and it is widely used in
economic evaluations. The instrument consists of five
dimensions: mobility, self-care, usual activities, pain/
discomfort and anxiety/depression. The participant scores
each dimension on a five-point ordinal scale ranging from
no problems to severe/extreme problems. A Danish set of
preference values was constructed based on interviews
with 1332 Danish respondents [45]. The psychometric
properties of the EQ-5D-5L including the Danish version
have been extensively investigated and are considered as
good [46]. The data from the EQ-5D-5L will be used for
the economic evaluation alongside the RCT.
Descriptive data
Everyday activity pattern

The everyday activities that the participants engage in
during a day will be captured by the Time Geographical
method using a semi-structured diary [47]. The participants will be required to record the activities they
undertake during one day of their own choice. The diary
encompasses domains regarding which activities the
participants engage in during the day, at what time, for
how long, whom they are with, where they are, and how
they feel physically and mentally [47].
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Experienced usefulness

Participant observations will be conducted during 10–20
intervention sessions depending on the number of interventions provided for the individual participants [49].
In addition, telephone interventions provided to this
sub-sample will be electronically recorded. In particular, attention will be on the participants’ reactions to
the intervention as it takes place.
Qualitative interviews will be conducted in conjunction with data collection at follow-up in the participants’
homes. The interviews that will explore the usefulness of
the intervention will be based on an interview guide
developed from a preliminary analysis of the previous
participant observations to acquire the participants’ experiences of the intervention received and its usefulness.
Cost data
Intervention costs

The intervention costs will be measured based on micro
costing including occupational therapists’ and study participants’ time spent on the intervention; the costs for
applications and assistive devices and home modifications; the occupational therapists’ time used for related
administrative purposes and transportation.
Costs in the secondary health care sector

The costs of secondary health care will be determined
by Diagnostic Related Group (DRG) tariffs extracted
from the National Patient Registry (NPR). The data
include information on hospital departments, dates of
admission and discharge, and diagnosis [50].
Costs in the primary health care sector

Data on the use of primary health care including contacts
to general practitioners, medical specialists, and physiotherapists will be extracted from The Danish National
Health Service Register for Primary Care (NHSR) and
valued using the activity-based fees that are used to reimburse these providers. The NHSR contains information
about the activities of health professionals’ contacts with
the tax-funded public health care system [50].
Prescriptive medication

Data on the use of prescriptive medication will be
extracted from the Danish National Register of Prescriptive Medication. This database includes information on
all redeemed prescriptive medication and the associated
costs.

Joyful activities

Study participants’ out-of-pocket costs

As a way to better understand what activities are of
importance to the participants they are asked which
everyday activities they regard as especially joyful [48].

Out-of-pocket costs such as non-prescriptive medication, dietary supplements, informal care, aids, and short
term sick leave are assessed using a modified version of
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the Dutch cost diary [51]. The patient out-of-pocket
costs will solely be included in the sensitivity analysis.
Productivity costs

This will be calculated using data on the number of
weeks of sick leave obtained from the Danish Register
for Evaluation of Marginalization (DREAM), which is
administered by the Danish Ministry of Employment.
This database includes information on all public transfer
payments for all Danish citizens registered on a weekly
basis since 1991 [52]. The productivity costs per study
participant will be calculated using the Human Capital
method [53]. Productivity costs will solely be included in
the sensitivity analysis.

Sample size
Two hundred and seventy two participants will be enrolled. The sample size calculation was based on the mean
ADL motor ability as identified in the cross-sectional
study to be 1.04 logits with a standard deviation (SD) of
0.727 logits [18]. For a two-sample t-test of normal distribution with a two-sided significance level of 0.05 and a
common SD of 0.727, a sample size of 184 participants
(92 per group) would provide 80 % power to detect a
between-group difference of 0.3 logits [33]. To achieve
this number, the study needs a total of 272 participants
(136 per group), expecting a dropout rate based on previous studies of 32 % at 12 weeks follow-up [14, 16, 24, 54].
A sub-sample of ten participants will be recruited
among the entire sample using purposive sampling for
participant observations during intervention sessions
and for qualitative interviews [48]. Specific criteria for
selection will be defined prior to actual sampling.
Data collection
Data will be collected at baseline (T1) by means of a
study specific questionnaire (demography, health, cost
diary, the IPA-DK, EORTC QLQ C-30, and the EQ-5D5 L) and the One Day Diary. The questionnaire and the
One Day Diary are sent out before a home visit by the
P-OTs, where the AMPS and IPPA are applied, and a
question about joyful activities and one about how they
manage their everyday life are asked. In addition, data
concerning use of assistive devices using a study specific
questionnaire are collected. The two ADLs that the participant will perform for the AMPS observation are selected on basis of the One Day Diary and the IPPA data.
See Fig. 1 and Table 1. The quality of AMPS data will be
monitored by Center for Innovative OT Solutions, USA,
and only valid data will be included.
There will be three follow-up occasions where cost data
from registers are also extracted, while demographic data
are only collected at T1:
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T2) Six weeks after T1: a postal questionnaire identical
to the one sent out at T1 and a study specific questionnaire on the type of interventions both groups have
received and/or completed. Besides, an IPPA telephone
interview is accomplished.
T3) 12 weeks after T1: identical to T1 except that a
question whether their everyday life has improved is also
asked.
T4) 24 weeks after baseline: a postal questionnaire that
includes the cost diary and the EQ-5D-5L.
Observation based data are collected in conjunction
with the intervention, and qualitative interviews with
a subsample are accomplished at T3.

Randomisation
Study participants will be randomly assigned to either
the intervention group (receiving the Cancer Home-Life
Intervention as a supplement to usual care) or the
control group (receiving usual care and not receiving the
Cancer Home-Life Intervention). See Fig. 1.
Randomisation will be carried out after T1 by an
administration office, which is independent of the trial.
Participants will be randomly assigned in a preset block
size to either the intervention or control group with a
1:1 allocation by a computer-generated randomisation
schedule. The block size will be kept unknown to all
investigators and P-OTs and will not be revealed until
the study has ended. The randomisation is stratified by
centre.
Blinding
Allocation is concealed to the study investigators. The
P-OTs will also be sought blinded for the group allocation even though they may discover this when collecting follow-up data, and the study participants are
told not to reveal their group allocation to the P-OTs
during the follow-up occasions. At T3 the P-OTs will
be asked to guess the group allocation of the participants. This may indicate if the blinding has succeeded. Allocation status cannot be blinded for the
participants.
Analysis
Data analyses of the clinical evaluation

Scores will be calculated following the instructions in
each instrument manual and presented by descriptive
statistics. The intervention group will be compared with
the control group by means of a multiple linear regression analysis in continuous data (AMPS, EORTC QLQ
C-30 and IPPA), given the assumptions are fulfilled. If
the assumptions are not met, a relevant transformation
or logistic regression will be used. IPA-DK data are
ordinal and will be dichotomised before logistic regression analysis is applied. The analysis of all outcomes will
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Fig. 1 Randomisation and data collection

be adjusted for the stratification variable, centre. If
there is significant imbalance between the two groups
we shall consider adjusting for baseline ADL motor
ability, baseline ADL process ability, gender, age, primary
cancer diagnosis, education, employment and the EORTC
QLQ-C30 global health status/quality of life in a sensitivity analysis [55, 56]. The between-group differences in
continuous and dichotomised data will be presented with
95 % confidence intervals. A complete case analysis excluding participants without post-randomisation data will
be performed [57]. It will be supplemented with a sensitivity analysis applying multiple imputation used to estimate
a plausible value for the missing data of study participants
lost to follow-up of other reasons than death [58].
Analyses will be performed to identify groups in which
the Cancer Home-Life Intervention is especially effective.
A subgroup-treatment effect interaction by a multiple
regression analysis will be performed with the following

possible variables as effect modifiers: age, gender, primary
cancer diagnosis and WHO Performance score [59, 60].
P values ≤0.05 will be considered statistically significant. Analyses will be performed using STATA.
The One Day Diary data from T1 and T3 will be
coded thematically into the following structure: 1) The
activity domain comprising seven categories: self-care;
care for others; household; leisure; transportation; procurement and preparation of food; and work. 2) The
geographical domain: location and movements. 3) The
social context: social circle and interaction. 4) The experiential domain: physical state and state of mind. The
analyses will be used to describe the study participants’
daily activities with regard to each domain including
duration and frequency of activities as well as activity
patterns for the individual over the time of a day [47].
Field notes from the participant observations will be
transcribed into a coherent text. Interviews will be
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Table 1 Schedule for collection of outcomes and cost data
Outcome

Source

Data collection
method

Baseline Week 6 Week 12 Week 24
T1
T2
T3
T4

Everyday activities
Quality of ADL performance

AMPS

Observation

X

Problems with everyday activities

IPPA

Structured interview

X

X

X
X

Autonomy and participation

IPA-DK

Questionnaire

X

X

X

EORTC QLQ C-30

Questionnaire

X

X

X

EQ-5D-5L

Questionnaire

X

X

X

X

Health-related Quality of Life
Health-related quality of life
Economic evaluation
Quality Adjusted Life Years (QALY)
Intervention costs

Questionnaire

X

Costs in the secondary health care sector The National Patient Registry

Register

X

X

X

X

Costs in the primary healthcare sector

The Danish National Health Service
Register for Primary Care

Register

X

X

X

X

Prescriptive medication

Danish Register of Prescriptive Medication Register

Out-of-pocket costs
Productivity costs

The Danish Register for Evaluation of
Marginalization

X

X

X

X

Cost diary

X

X

X

X

Register and
questionnaire

X

X

X

X

AMPS The Assessment of Motor and Process Skills, EORTC QLQ-C30 The European Organization for Research Treatment of Cancer Quality of Life Questionnaire
Core 30, EQ-5D-5L The EuroQol 5-dimensions 5 levels, IPA-DK The Danish version of the Impact on Participation and Autonomy Questionnaire (IPAQ), PPA, The
Individually Prioritised Problems Assessment

transcribed verbatim. Both data sets will be analysed by
thematic analysis to unfold and understand how the
participants reacted to and experienced the usefulness of
the received interventions, and to explore how the
intervention worked and what aspects had particular
relevance for the participants [48]. Thereafter, data derived from participant observations and interviews will
be analysed with a constant comparative method. The
analysis involves comparing different types of data from
the two methods in order to systematically trace out
categories and relationships within the data [61].
Data analysis for the economic evaluation

The economic evaluation will be conducted as a costeffectiveness analysis. A health sector viewpoint will be
taken to estimate the costs of all activities and resource
use related to the study participants’ disease. T1 will be
taken as the start of the time frame that will end at T4.
All costs will be reported in 2015-Euros. By the use of
register data to estimate costs, we expect a full follow-up
of these data. The method of multiple imputation [58]
will be used to handle possible lost to follow-up in the
ADL motor ability or the EQ-5D-5L due to other
reasons than death.
In the cost-effectiveness analysis the ADL motor
ability will be used as the clinical parameter and QALY
will be used as the measure of utility. In order to calculate QALY the EQ-5D-5L the recommended standard
mapping procedure will be used based on the Danish
preference weights [45]. The QALYs over 24 weeks will

be calculated by interpolation of the area under the
curve with four time points (T1, T2, T3, and T4). The
resource use, costs, and clinical outcome will be presented as means with 95 % bootstrapped confidence
intervals (10,000 replicates) [62]. The Incremental CostEffectiveness Ratio (ICER) will be calculated using the
formula: ICER = (CA – CB) / (EA – EB), where C denotes
costs and E denotes effects with A and B referring to
comparators. The ICER summarises the results of each
economic evaluation in a single parameter, defined as
the ratio of additional costs per additional unit of effect
[53]. The ICER is, however, undefined if the ratio or just
one of the confidence limits is negative.
The result of the cost-effectiveness analysis will be
summarised in cost-effectiveness acceptability curves
(CEAC) [63]. A CEAC is a graphic representation of the
uncertainty in cost differences and effect differences
between the two groups [63]. To deal with the structural
uncertainties, sensitivity analysis will be performed to
test the influence of the chosen imputation strategy.
Further sensitivity analysis will be performed to test the
inclusion of productivity costs and patients’ out-of-pocket
payments [53].

Ethical considerations
All participants enrolled in the project will receive written and oral information about the project procedures
and will have volunteered to participate, which will be
verified by written consent. All eligible participants will
be informed that they are free to withdraw from the
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study at any time without consequences for their future
care. The trial will be conducted in accordance with the
ethical principles outlined in the Declaration of Helsinki
2008 [64]. According to the Danish Regional Scientific
Ethical Committee regulations the project is not notifiable, because no human biological material is included
in the project (S-20122000-96). Permission to obtain
and store data was originally given by the Danish Data
Protection Agency (J.nr. 2012-41-1404), but controllership has later (March 27 2015) been transferred to the
umbrella/joint notification of Southern Denmark to the
Danish Data Protection Agency of University (FN 21557-0008). The intervention group will be treated by
authorised occupational therapists trained specifically
for the present study. Since the control group will be
offered the care that is usually given, and the outcome of
the Cancer Home-Life Intervention is expected to have
a positive impact on the everyday activities of people
with advanced cancer, allocation to either the control
group or the intervention group is ethically acceptable.
No adverse effects of the planned intervention are expected. However, because the participants suffer from a
life-threatening disease, the assessments may cause emotional reactions [65]. This will be handled in an ethically
appropriate manner: all participants will receive a telephone number so that they can contact the research
team if needed, and time is allocated for the P-OTs and
the I-OTs to talk to the participants if required. All
results will be handled confidentially, and only group
results will be published.
The project is approved by the Danish Data Protection
Agency (J.nr. 2012-41-1404). Data will be stored in locked
filing cabinets or in password-protected computers at the
University of Southern Denmark, archived in accordance
with University guidelines and the Danish Data Protection
Agency.
The study is registered in www.controlled-trials.com/
ClinicalTrials.gov (NCT02356627).

Discussion
The present study will contribute with knowledge about
whether the Cancer Home-Life Intervention can support
people with advanced cancer living at home in performing and participating in prioritised everyday activities,
and whether the intervention contributes to their healthrelated quality of life. So far knowledge about improving
and preserving everyday activities of people with advanced
cancer is scarce. Given that these people live longer and
are increasingly receiving medical treatment on an outpatient basis, they need to be able to manage or live an
everyday life according to their own wishes; there is a
definite need for such knowledge.
A strength of the study is that parts of it are based on
the previous cross-sectional study serving as a kind of
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feasibility study as recommended by The Medical Research Council [66]. For instance we gained experience
with ways of recruiting from hospitals, time use and
procedures for data collection; we got knowledge about
the demographics and clinical characteristics of the
study population and which everyday activities they had
problems with, and which they would like to have solved.
Most importantly the cross-sectional study provided empirical information that could be used to calculate the
sample size on basis of our primary outcome measure.
The calculation was therefore based on the required number of participants at T3, taking expected drop-out into
account in order to get sufficient power to detect possible
effects. Another strength is that we involved a patient
expert group consisting of representatives of people with
advanced cancer to advise us about the contents and feasibility of the Home-Life Intervention and piloted the procedures and the intervention prior to trial start (N = 4).
One of the challenges encountered in the crosssectional study was the mortality of the study population.
For instance only ten of the 84 study participants included
from OUH were alive one and a half year after completion
of the cross-sectional study. The consequence may be that
a substantial part of the study participants may not be
alive at the 24 weeks’ follow-up (T4). Since data from T4
are solely used for the economic evaluation and mostly
consist of register based data, it still is possible to get
useful results.
The study is one of the first to investigate the effect of
everyday activity interventions for people with advanced
cancer in the home. In addition to data on the effectiveness of the Cancer Home-Life Intervention, the study
will provide information about the cost-effectiveness of
the intervention, its acceptability for the target group,
and whether some subgroups might benefit more than
others from the intervention. Hence the study will yield
comprehensive knowledge that can be applied in palliative care in case of positive results; if so, the next step
will be to investigate how to implement the Cancer
Home-Life Intervention in municipality palliative care.
Abbreviations
ADL: Activities of daily living; AMPS: The Assessment of Motor and Process
Skills; AUH: Aarhus University Hospital; CEAC: Cost-effectiveness acceptability
curve; DREAM: The Danish Register for Evaluation of Marginalization;
DRG: Diagnosis related group; EORTC QLQ-C30: The European Organization
for Research Treatment of Cancer Quality of Life Questionnaire Core 30;
EQ-5D-5 L: The EuroQol 5-dimensions 5 levels; ICER: Incremental CostEffectiveness Ratio; I-OT: Intervention Occupational Therapist; IPA-DK: The
Danish version of the Impact on Participation and Autonomy Questionnaire
(IPAQ); IPPA: The Individually Prioritised Problems Assessment; NPR: The
National Patient Registry; NHSR: The Danish National Health Service Register
for Primary Care; OUH: Odense University Hospital; P-OT: Project occupational
therapist; QALY: Quality Adjusted Life Years; RCT: Randomised controlled trial;
WHO: World Health Organization.
Competing interests
The authors declare that they have no competing interests.

Brandt et al. BMC Palliative Care (2016) 15:10

Authors’ contributions
ÅB and KlC conceived the original idea for the trial, sought and obtained
funding. KlC is the grant recipient. ÅB, KlC, MSP, LGOE, LL-J, ATJ and JS contributed to the design of the trial. LL-J and KlC developed the intervention.
ÅB is the daily project leader, and MSP and ÅB are project
co-ordinators. MSP will undertake all quantitative data analyses, KlC the qualitative data analyses, and LGOE the economic evaluation. ÅB, KlC, MSP and
LGOE wrote the manuscript with input from the other authors. ÅB and KlC
are guarantors for this paper. All authors read and approved the final
manuscript.
Acknowledgements
We are grateful for the advice from the members of the project Advisory
Board on the study design: Professor Malcolm Cutchin, Wayne State
University, USA; Professor Anders Bonde Jensen, Aarhus University Hospital;
Professor Jens Søndergaard, University of Southern Denmark. We also wish
to thank Statistician, PhD, René dePont Christensen, University of Southern
Denmark, for giving statistical advice, and participants in the patient expert
group from Funen for giving advice about the intervention. The trial is
funded by The TrygFonden and The Danish Cancer Society (7 mill. DKK).
Author details
1
The National Board of Social Services, 5000 Odense C, Denmark. 2The
Research Initiative of Activity Studies and Occupational Therapy, Research
Unit of General Practice, Department of Public Health, University of Southern
Denmark, 5000 Odense C, Denmark. 3OPEN Odense Patient data Explorative
Network, Odense University Hospital and University of Southern Denmark,
5000 Odense C, Denmark. 4Department of Physiotherapy and Occupational
Therapy, Aarhus University Hospital, 8000 Aarhus C, Denmark. 5Institute of
Public Health, Aarhus University, 8000 Aarhus C, Denmark. 6Centre of Health
Economics Research (COHERE), Department of Public Health, University of
Southern Denmark, 5000 Odense C, Denmark. 7Department of Psychology,
University of Southern Denmark, 5230 Odense M, Denmark. 8Department of
Palliative Medicine, Bispebjerg Hospital, 2400 Copenhagen, NV, Denmark.
Received: 12 October 2015 Accepted: 19 January 2016

References
1. Coleman MP, Quaresma M, Berrino F, Lutz JM, De Angelis R, Capocaccia R,
et al. Cancer survival in five continents: a worldwide population-based study
(CONCORD). Lancet Oncol. 2008;9:730–56.
2. Johnsen AT, Petersen MA, Pedersen L, Houmann LJ, Groenvold M. Do
advanced cancer patients in Denmark receive the help they need? A
nationally representative survey of the need related to 12 frequent
symptoms/problems. Psychooncology. 2013;22:1724–30.
3. Sundhedsstyrelsen. Forløbsprogram for rehabilitering og palliation i
forbindelse med kræft: del af samlet forløbsprogram for kræft. København:
Sundhedsstyrelsen; 2012.
4. World Health Organization. Cancer control: knowledge into action: WHO
guide for effective programmes. Geneva: World Health Organization; 2007.
5. Johnsen AT, Tholstrup D, Petersen MA, Pedersen L, Groenvold M. Health
related quality of life in a nationally representative sample of
haematological patients. Eur J Haematol. 2009;83:139–48.
6. Johnsen AT, Petersen MA, Pedersen L, Groenvold M. Symptoms and
problems in a nationally representative sample of advanced cancer patients.
Palliat Med. 2009;23:491–501.
7. la Cour K, Johannessen H, Josephsson S. Activity and meaning making in
the everyday lives of people with advanced cancer. Palliat Support Care.
2009;7:469–79.
8. Sviden GA, Tham K, Borell L. Involvement in everyday life for people with a
life threatening illness. Palliat Support Care. 2010;8:345–52.
9. Cheville AL, Dose AM, Basford JR, Rhudy LM. Insights into the
reluctance of patients with late-stage cancer to adopt exercise as a
means to reduce their symptoms and improve their function. J Pain
Symptom Manage. 2012;44:84–94.
10. Cheville AL, Troxel AB, Basford JR, Kornblith AB. Prevalence and treatment
patterns of physical impairments in patients with metastatic breast cancer.
J Clin Oncol. 2008;26:2621–9.
11. Rainbird K, Perkins J, Sanson-Fisher R, Rolfe I, Anseline P. The needs of
patients with advanced, incurable cancer. Br J Cancer. 2009;101:759–64.

Page 10 of 11

12. Esbensen BA, Osterlind K, Hallberg IR. Quality of life of elderly persons with
cancer: a 6-month follow-up. Scand J Caring Sci. 2007;21:178–90.
13. Vendrusculo FL. Qualify of life and daily activities performance after breast
cancer treatment. Acta Paul Enfermagem. 2013;26:93–100.
14. Zimmermann C, Swami N, Krzyzanowska M, Hannon B, Leighl N, Oza A, et
al. Early palliative care for patients with advanced cancer: a clusterrandomised controlled trial. Lancet. 2014;383:1721–30.
15. Bakitas M, Lyons KD, Hegel MT, Balan S, Barnett KN, Brokaw FC, et al. The
project ENABLE II randomized controlled trial to improve palliative care for
rural patients with advanced cancer: baseline findings, methodological
challenges, and solutions. Palliat Support Care. 2009;7:75–86.
16. Jones L, Fitzgerald G, Leurent B, Round J, Eades J, Davis S, et al.
Rehabilitation in advanced, progressive, recurrent cancer: a randomized
controlled trial. J Pain Symptom Manage. 2013;46:315–25. e3.
17. Wærens E, Cour I, Brandt A. Activity problems important to people with
advanced cancer living at home. 16th International Congress of the World
Federation of Occupational Therapists. Japan: Yokohama; 2014. June 18–21.
18. Brandt A, la Cour K, Wæhrens EE. The quality of ADL task performance
based on self-report and observation in people living at home with cancer.
16th International Congress of the World Federation of Occupational
Therapists. Japan: Yokohama; 2014. June 18–21.
19. Peoples H, Brandt A, Wæhrens E, la Cour K. Occupational engagement and
quality of life for people living with advanced cancer at home. 16th
International Congress of the World Federation of Occupational Therapists.
Japan: Yokohama; 2014. June 18–21.
20. Lindahl-Jacobsen L, Hansen DG, la Cour K, Sondergaard J. Evaluation of a
complex intervention to improve activities of daily living of disabled cancer
patients: protocol for a randomised controlled study and feasibility of
recruitment and intervention. BMC Health Serv Res. 2014;14:194.
21. Lindahl-Jacobsen L. Occupational therapy for cancer patients - a
randomised, controlled study. Odense, Denmark: University of Southern
Denmark; 2014.
22. Rabow M, Kvale E, Barbour L, Cassel JB, Cohen S, Jackson V, et al. Moving
upstream: a review of the evidence of the impact of outpatient palliative
care. J Palliat Med. 2013;16:1540–9.
23. la Cour KNKJS. Everyday lives of people with advanced cancer: activity, time,
location, and experience. OTJR. 2009;29:154–62.
24. Hegel MT, Lyons KD, Hull JG, Kaufman P, Urquhart L, Li Z, et al. Feasibility
study of a randomized controlled trial of a telephone-delivered problemsolving-occupational therapy intervention to reduce participation
restrictions in rural breast cancer survivors undergoing chemotherapy.
Psychooncology. 2011;20:1092–101.
25. Mortenson WB, Demers L, Fuhrer MJ, Jutai JW, Lenker J, DeRuyter F. Effects
of an assistive technology intervention on older adults with disabilities and
their informal caregivers: an exploratory randomized controlled trial. Am J
Phys Med Rehabil. 2013;92(4):297–306.
26. Chase CA, Mann K, Wasek S, Arbesman M. Systematic review of the effect
of home modification and fall prevention programs on falls and the
performance of community-dwelling older adults. Am J Occup Ther.
2012;66:284–91.
27. Gitlin LN, Winter L, Dennis MP, Corcoran M, Schinfeld S, Hauck WW. A
randomized trial of a multicomponent home intervention to reduce
functional difficulties in older adults. J Am Geriatr Soc. 2006;54:809–16.
28. Steultjens EM, Dekker J, Bouter LM, Jellema S, Bakker EB, van den Ende CH.
Occupational therapy for community dwelling elderly people: a systematic
review. Age Ageing. 2004;33:453–60.
29. Bjorkdahl A, Nilsson AL, Grimby G, Sunnerhagen KS. Does a short period of
rehabilitation in the home setting facilitate functioning after stroke? A
randomized controlled trial. Clin Rehabil. 2006;20:1038–49.
30. Frank G. Life history model of adaptation to disability: the case of a
‘congenital amputee’. Soc Sci Med (1982). 1984;19:639–45.
31. McCuaig M, Frank G. The able self: adaptive patterns and choices in independent
living for a person with cerebral palsy. Am J Occup Ther. 1991;45:224–34.
32. World HO. WHO handbook for reporting results of cancer treatment.
Geneva: World Health organization; 1979.
33. Fisher AG, Jones KB. Assessment of motor and process skills, volume 1:
developement, standardization, and administration manual. Fort Collins,
Colorado: Three Star Press, Inc; 2010.
34. Gerber LH, Hoffman K, Chaudhry U, Augustine E, Parks R, Bernad M, et al.
Functional outcomes and life satisfaction in long-term survivors of pediatric
sarcomas. Arch Phys Med Rehabil. 2006;87:1611–7.

Brandt et al. BMC Palliative Care (2016) 15:10

35. Parks R, Rasch EK, Mansky PJ, Oakley F. Differences in activities of daily living
performance between long-term pediatric sarcoma survivors and a
matched comparison group on standardized testing. Pediatr Blood Cancer.
2009;53:622–8.
36. Clearinghouse E. Dansk IPPA. Et redskab til at afdække aktivitetsproblemer i
hverdagen og evaluere indsatser - Manual. Odense, Denmark:
Socialstyrelsen; 2014.
37. Wessels R, de Witte L, Andrich R, Ferrario M, Persson J, Oberg B, et al. IPPA,
a user-centred approach to assess effectiveness of assistive technology
provision. Technol Disabil. 2000;13:105–15.
38. Wessels R, Persson J, Lorentsen Ø, Andrich R, Ferrario M, Oortwijn W, et al.
IPPA: Individually prioritised problem assessment. TechnolDisabil. 2002;14:
141–5.
39. Ghaziani E, Krogh AG, Lund H. Developing a Danish version of the
“Impact on Participation and Autonomy Questionnaire”. Scand J Occup
Ther. 2013;20:190–200.
40. Ghaziani E. Manual til den danske version af Impact on Participation and
Autonomy questionnaire (IPA-DK). 2013. https://www.bispebjerghospital.dk/
afdelinger-og-klinikker/fysio-og-ergoterapiafdelingen/forskning/forskning-iafdelingen/Documents/Manual%20til%20IPA-DK%20020114.pdf. Accessed
03 Nov 2015.
41. Fayers P. The EORTC QLQ-C30 Scoring Manual (3rd Edition). 2001.
http://www.eortc.be/qol/files/SCManualQLQ-C30.pdf. Accessed 03 Nov 2015.
42. Groenvold M, Klee MC, Sprangers MA, Aaronson NK. Validation of the
EORTC QLQ-C30 quality of life questionnaire through combined qualitative
and quantitative assessment of patient-observer agreement. J Clin
Epidemiol. 1997;50:441–50.
43. Kaasa S, Bjordal K, Aaronson N, Moum T, Wist E, Hagen S, et al. The EORTC
core quality of life questionnaire (QLQ-C30): validity and reliability when
analysed with patients treated with palliative radiotherapy. Eur J Cancer.
1995;31A:2260–3.
44. Herdman M, Gudex C, Lloyd A, Janssen M, Kind P, Parkin D, et al.
Development and preliminary testing of the new five-level version of EQ-5D
(EQ-5D-5L). Qual Life Res. 2011;20:1727–36.
45. Wittrup-Jensen KU, Lauridsen J, Gudex C, Pedersen KM. Generation of a
Danish TTO value set for EQ-5D health states. Scand J Public Health.
2009;37:459–66.
46. Dam K, Maribo T. Vurdering af EQ-5D, et måleredskab der viser
helbredsrelateret livskvalitet. Danske Fysioterapeuter. 2005;1-16.
47. Ellegård K, Nordell K. Att byta vanmakt mot egenmakt. Stockholm:
Johansson & Skyttmo Forlag AB; 1997.
48. Brinkmann S, Tanggaard L. Kvalitative metoder. En grundbog. København:
Hans Reitzels Forlag; 2015.
49. Davies CA. Reflexive ethnography: a guide to researching selves and others.
2nd ed. ASA research methods. London. New York: Routledge; 2008.
50. Andersen JS, Olivarius Nde F, Krasnik A. The Danish National Health Service
Register. Scand J Public Health. 2011;39:34–7.
51. Goossens ME, Rutten-van Molken MP, Vlaeyen JW, van der Linden SM. The
cost diary: a method to measure direct and indirect costs in costeffectiveness research. J Clin Epidemiol. 2000;53:688–95.
52. Hjollund NH, Larsen FB, Andersen JH. Register-based follow-up of social
benefits and other transfer payments: accuracy and degree of completeness
in a Danish interdepartmental administrative database compared with a
population-based survey. Scand J Public Health. 2007;35:497–502.
53. Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, Stoddart GL.
Methods for the economic evaluation of health care programmes. Oxford:
Oxford Univerity Press; 2005.
54. Drummond R, Avril E, Jane H-P, Harrison-Paul J, Drummond AER. A
randomised controlled trial of occupational therapy in oncology: challenges
in conducting a pilot study. Br J Occup Ther. 2006;69:130–3.
55. Kirkwood BR, Sterne JAC. Essential medical statistics. New York: John Wiley
and Sons Ltd; 2013.
56. Kahan BC, Morris TP. Improper analysis of trials randomised using stratified
blocks or minimisation. Stat Med. 2012;31(4):328–40.
57. Boutron I, Moher D, Altman DG, Schulz KF, Ravaud P, Group C.
Extending the CONSORT statement to randomized trials of
nonpharmacologic treatment: Explanation and Elaboration. Ann Intern
Med. 2008;148:295–309.
58. Sterne JA, White IR, Carlin JB, Spratt M, Royston P, Kenward MG, et al.
Multiple imputation for missing data in epidemiological and clinical
research: potential and pitfalls. BMJ. 2009;338:b2393.

Page 11 of 11

59. Sun X, Briel M, Busse JW, You JJ, Akl EA, Mejza F, et al. Credibility of claims
of subgroup effects in randomised controlled trials: systematic review. BMJ.
2012;344:e1553.
60. Rothwell PM. Subgroup analysis in randomised controlled trials: importance,
indications, and interpretation. Lancet. 2005;365:176–86.
61. Corbin J, Strauss A. Basics of qualitative research: techniques and
procedures for developing grounded theory. Thousand Oaks, California:
Sage Publications; 2014.
62. Efron B, Tibshirani RJ. An introduction to the bootstrap. Boca Raton, Florida:
CRC press; 1994.
63. Fenwick E, O’Brien BJ, Briggs A. Cost-effectiveness acceptability curves–facts,
fallacies and frequently asked questions. Health Econ. 2004;13:405–15.
64. Williams JR. The declaration of Helsinki and public health. Bull World Health
Organ. 2008;86:650–2.
65. Barnett M. Interviewing terminally ill people: is it fair to take their time?
Palliat Med. 2001;15:157–8.
66. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M.
Developing and evaluating complex interventions: new guidance. United
Kingdom: Medical Research Council; 2008.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

