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ORIGINAL ARTICLE

Intensive client-centred occupational therapy in the home improves older
adults’ occupational performance. Results from a Danish randomized
controlled trial

Tove Lise Nielsena,b,c , Niels Trolle Andersend, Kirsten Schultz Petersene, Helene Polatajkof and
Claus Vinther Nielsena,c
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bDepartment of Occupational Therapy, VIA University College, Aarhus, Denmark; cDEFACTUM Central Denmark Region, Aarhus,
Denmark; dSection for Biostatistics, Department of Public Health, Aarhus University, Aarhus, Denmark; eDepartment of Health Science
and Technology, The Faculty of Medicine, Public Health and Epidemiology Group, Aalborg University, Aalborg, Denmark; fDepartment
of Occupational Science and Occupational Therapy, and Rehabilitation Sciences Institute, University of Toronto, Toronto, ON, Canada

ABSTRACT
Background: There is growing interest in enabling older adults’ occupational performance. We
tested whether 11 weeks of intensive client-centred occupational therapy (ICC-OT) was superior
to usual practice in improving the occupational performance of home-dwelling older adults.
Methods: An assessor-masked randomized controlled trial among adults 60þwith chronic
health issues, who received or applied for homecare services. Recruitment took place September
2012 to April 2014. All participants received practical and personal assistance and meal delivery
as needed. In addition, they were randomized to receive either a maximum 22 sessions of occu-
pation-based ICC-OT (N¼ 59) or to receive usual practice with a maximum three sessions of
occupational therapy (N¼ 60). The primary outcome was self-rated occupational performance
assessed with the Canadian Occupational Performance Measure (COPM).
Results: No important adverse events occurred. ICC-OT was accepted by 46 participants (88%),
usual practice by 60 (100%). After 3 months, the ICC-OT-group had improved 1.86 points on
COPM performance; the Usual-Practice group had improved 0.61 points. The between-group dif-
ference was statistically significant (95% confidence interval 0.50 to 2.02), t-test: p¼ 0.001.
Conclusions: ICC-OT improved older adults’ occupational performance more effectively than
usual practice. This result may benefit older adults and support programmatic changes.
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Introduction

In Denmark, as in many other countries, promoting
older adults’ ageing in place is a major aim supported
by policy makers and service providers, who anticipate
dramatic increases in welfare costs due to ongoing
demographic changes [1–3]. In addition, there is grow-
ing interest in transferring some of the traditional pas-
sive services for older adults to rehabilitation, in an
attempt to maintain older adults’ functional ability and
to enable their occupational performance and wellbeing
[1–3]. In Denmark, most older adults live alone or with
a spouse; 33% of 65–79 year-olds and 66% of 80þ year-
olds live alone [4]. Danish elder care, including
rehabilitation, is a universal service; the responsibility
lies at the local level in the municipalities, and all older
adults have access free of charge, when certain criteria

are met [3]. A Danish national report sums up possibil-
ities and challenges regarding older adults’ participation
in rehabilitation [5]. The report is informed by a num-
ber of evaluations based on interviews with older adults.
To be able to reestablish one’s previous level of func-
tioning was a general aim and motivational factor
among the participants of the evaluations. The same
pertained to a wish to live independently, especially
managing one’s personal care alone. The wish to be
independent with regard to housekeeping was less
strong. Indeed, older adults who felt lonely were gener-
ally less interested in becoming independent, as they
feared they would be deprived of their homecare assis-
tants [5].

Occupational therapy (OT) is a valued and well-
integrated profession within rehabilitation for older
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adults [6–9]. In the rehabilitation context of Danish
municipalities, home-based OT is typically delivered
to older adults in one of two ways: (1) As a compre-
hensive client-centred OT intervention building on
the older adults’ own goals and planned and delivered
by occupational therapists through the full period of
rehabilitation, in some cases as part of a multidiscip-
linary approach [10,11], or (2) As an element of
homecare re-ablement where occupational therapists
work as consultants to the homecare personnel [10].

The core of OT is to enable clients’ occupational
performance and wellbeing [12,13]. Occupational per-
formance may be improved through occupation-based
OT where occupation acts as both means and end.
Typically, acquisitional, adaptive and restorative inter-
vention models are used, and the occupations, which
the older adults want or need to do, are addressed in
a client-centred process [13–16]. Client-centred prac-
tice within OT is defined by the Canadian Association
of Occupational Therapists as collaborative
approaches aimed at enabling occupation with clients
[17]. It is stressed that in client-centred practice:

Occupational therapists demonstrate respect for clients,
involve clients in decision-making, advocate with and
for clients in meeting clients’ needs, and otherwise
recognize clients’ experience and knowledge [17].

Client-centred OT is generally valued and practised
within Danish OT, and the Canadian Occupational
Performance Measure (COPM), which supports this
practice, is widely used in Danish municipalities [18].
Client-centredness holds a high priority in Danish OT
curricula, informed by Canadian and US conceptual
and practice models and outcome measures
[13,14,17,19,20]. Gupta and Taff [21] have argued that
client-centred practice is best embodied by occupa-
tion-focused interventions in the natural environment
of everyday living. This supports the provision of OT
in and around the client’s home. Challenges in client-
centred practice have been identified at the level of
the healthcare system [22]. In Denmark, homecare re-
ablement for older adults is becoming increasingly
wide spread [23]. A client-centred approach to home-
care re-ablement is supported by law through the con-
solidating act on social services, which emphasizes
cooperation with the client and building on the client’s
individual goals [10]. Nevertheless, at the time the pre-
sent study was carried out, Danish occupational
therapists’ client-centred values and practices were
challenged. Local policies in many Danish municipal-
ities downplayed individual goal-setting by limiting the
focus of homecare re-ablement to the performance of
tasks and activities for which the older adults would

otherwise be eligible to receive help. The aim was to
save municipal homecare costs. In addition, the
amount of OT within homecare re-ablement was in
some municipalities limited to a few visits or no OT at
all, and the re-ablement was mainly carried out by
homecare assistants. This situation is what we refer to
as ‘usual practice’ (as opposed to client-centred) in the
present study.

Occupational therapists are obliged to work in an
evidence-based manner [24]. Yet there is a paucity of
quality intervention literature, and client-centred and
home-based OT for older adults has not previously
been tested in a Danish context. A recent systematic
literature review identified only a small number of
high-quality studies concerning home-based and occu-
pation-based OT [25]. The studies were predominantly
European and North American, and the interventions
were with older adults post stroke, with Parkinson’s
disease, or with various chronic health issues [25].
While OT was found to effectively improve occupa-
tional performance within the domains of self-care,
productivity, and client-identified occupations [26–31],
small effect sizes were reported in several studies
[26,27,31], and there were problems with maintaining
the achieved improvements after discharge [27,29].
The amount of OT in the studies ranged from two to
nine sessions [25]. However, the authors did not exam-
ine the relationship between amount and outcome.
Previous studies have shown that a larger amount of
OT and physiotherapy could improve clients’ outcomes
in inpatient settings, and that the amount of OT was
frequently far too small to be effective [32–34]. There
is therefore a need to test the effect of in-home inter-
ventions that are more intensive than those reported in
the above-mentioned literature review. Furthermore,
many older adults who receive home-based services are
affected by a range of chronic and often concurrent
health issues and have very different needs.
Accordingly, it is important to examine the effective-
ness, over time, of intensive, client-centred occupation-
and home-based OT targeting diverse populations.

Objectives and hypotheses

The objective of this study was to compare 11 weeks
of occupation-based intensive client-centred OT (ICC-
OT) in the homes of older adults to the usual practice
in one Danish municipality. One primary hypothesis
was formulated:

Primary hypothesis: ICC-OT will be superior to
usual practice in improving the participants’ self-rated
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occupational performance, measured as the change
between the assessments at baseline and 3 months
post baseline.

Secondary hypotheses were formulated, building on
our expectations that the ICC-OT would outperform
usual practice on three counts: participants’ would be
more satisfied with the occupational performance
(Secondary hypothesis 1); the observed quality of occu-
pational performance would be higher (motor abilities
and process abilities, Secondary hypothesis 2 and 3);
and health-related quality of life would be increased
(physical components and mental components,
Secondary hypothesis 4 and 5), measured as the
changes in these variables between the assessments at
baseline and 3 months post baseline.

Finally, we expected that the improvements on
each of the six above-mentioned outcomes would be
maintained 6 months later, i.e. compared with base-
line, the ICC-OT group would fare better than the
Usual-Practice group (Secondary hypothesis 6 to 11).
(Table 3 refers to the numbered hypotheses).

Methods

A randomized controlled parallel group superiority
trial was performed with an allocation ratio of 1:1 to
ICC-OT or usual practice, and assessor-masked
assessments at baseline, and at 3 and at 6 months,
post-baseline.

Setting and standard services

The study took place in The Municipality of Randers
(Randers Kommune), a Danish municipality of 97,500
inhabitants, of which 25% were 60þ years old [35].
Personal care, practical help, meal delivery, OT,
homecare re-ablement, physiotherapy, assistive devices
and minor home modifications were the responsibility
of a municipal homecare office. The services were

offered free of charge to home-dwelling older adults
with functional limitations when specified require-
ments were met [10]. Participants in both study
groups were eligible for these standard services. The
only differences in services pertained to OT and
homecare re-ablement.

Table 1 presents details concerning the rehabilita-
tive services received in the trial period. Within the
first 3 months, more participants in the ICC-OT
group than in the Usual-Practice group received
assistive devices and minor home modifications (24
vs. nine), chi-square test: p¼ 0.002.

Participants

Included in the study were older men and women
aged 60þ. They experienced occupational perform-
ance problems and were therefore applying for, or
already receiving, homecare services. They lived in
private homes or in sheltered housing and were able
to communicate in Danish. Excluded were older
adults with physician-ascertained alcohol or drug
abuse, tetraplegia, dementia, severe mental illness or
severe intellectual disability. Also excluded were older
adults who had severe pain and/or rapidly progressive
diseases such as cancer or motor neuron disease.
These criteria assured that participants in the study
were similar to those who would usually be consid-
ered for rehabilitation. Further exclusion criteria were:
having a rehabilitation plan from a hospital, previous
participation in homecare re-ablement, or living with
a participant of the present study.

Enrolment and randomization

A homecare officer at a central municipal office
invited older adults to participate in the study when
the older adults applied for homecare for the first
time or were about to have their needs reevaluated.

Table 1. Details concerning the received rehabilitative services in the trial period.
ICC-OT group

n¼ 59 at baseline, n¼ 46 at 3 months
Usual-Practice group

n¼ 60 at baseline, n¼ 53 at 3 months

ICC-OT from baseline to 3 months 52 participants had, on average, a total of
11 hours over 15 sessions

OT delivered as part of usual practice from
baseline to 3 months

14 participants had, on average, a total of
3.1 hours

Physiotherapy from baseline to 3 months 9 participants had, on average, a total of
5.4 hours

5 participants had, on average, a total of
6.6 hours

ADsa from baseline to 3 months 24 participants had 39 ADs in all 9 participants had 15 ADs in all
OT delivered as part of usual practice from 3

months to 6 months
3 participants had, on average, a total of

0.8 hours
3 participants had, on average, a total of

3.6 hours
Physiotherapy from 3 months to 6 months 12 participants had, on average, a total of

5.4 hours
6 participants had, on average, a total of

7 hours
ADsa from 3 months to 6 months 8 participants had 16 ADs in all 10 participants had 15 ADs in all
aAssistive devices and minor home modifications. ICC-OT: Intensive Client-Centred Occupational Therapy.
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Initial information was given by means of a standar-
dized telephone-protocol. Research occupational
therapists visited the older adults, checked eligibility
criteria and gave oral and written information.
Willing participants gave written informed consent
and went through the baseline assessments. Finally, a
homecare officer assigned the participants to the ICC-
OT or usual practice arm of the study. The officer fol-
lowed a computerized randomization procedure gen-
erated by a data management team. Block
randomization produced balanced study arms. The
block sizes and the random allocation sequence were
concealed until all participants were assigned to their
groups. Recruitment took place from 1 September
2012 to 30 April 2014. The last follow-up was per-
formed 31 October 2014.

Intensive client-centred occupational therapy (ICC-
OT)

Figure 1 depicts the characteristics of the ICC-OT
intervention performed by the research occupational
therapist. The ICC-OT took place in and around the
participants’ homes and in other environments of the
local community, as appropriate given the partic-
ipants’ performance issues and goals. One research
occupational therapist was assigned to each partici-
pant. Key points in the ICC-OT that reflected the
client-centred approach [13,19] included respecting
the older adults’ individual life styles; seeking, respect-
ing and addressing their priorities and choices con-
cerning the focus of the OT intervention; working
collaboratively on goal-setting and during the inter-
vention; and assessing the older adult’s performance
with an individualized client-centred outcomes meas-
ure before and after the intervention. It was possible
to change the original goals and to work on new/add-
itional goals if such should evolve during the process.

The protocol (see Figure 1) specified up to 11
weeks of ICC-OT (Week 2 to 12) with two sessions
per week and a maximum of 22 sessions. The aim of
the ICC-OT was to improve occupational perform-
ance. Occupations, named and prioritized on the
COPM [20] by the participants at the baseline assess-
ment, were targeted. Goal-setting took place Week 3;
the goals addressed improving occupational perform-
ance within the self-care, productivity and leisure
domains. The therapeutic phase (Week 3 to 12) to a
large degree involved practising the necessary tasks
and activities to achieve the goals. The ICC-OT was
tailored to the individual and built on acquisitional,
adaptive and restorative models [14]. During the 11
weeks of ICC-OT, no other OT was available to the

participants in this group. In Week 13, the partici-
pants went through the 3-month assessment. They
then received usual practice for the last 3 months of
their participation in the study, until the 6-month
assessment.

Table 1 presents details concerning received ICC-
OT in the trial period. At group level, the occupations
worked on during the ICC-OT were fairly evenly dis-
tributed on self-care (32%), productivity (39%) and
leisure (29%). The most frequent occupations worked
on were, for self-care: dressing, bathing, grocery shop-
ping and functional mobility; for productivity: clean-
ing, cooking and laundry; and for leisure: hobbies,
walks and visiting friends. The occupation-based
approach was reflected by the choice of intervention
models. Aquisitional models were used 55% of the
time, adaptive models 41% of the time and restorative
models 4% of the time. One adverse event was
reported: a participant cut himself with a knife during
a kitchen activity.

Usual practice

Participants in the Usual-Practice group received no
input from the research occupational therapists. From
Week 2, it was possible (though not mandatory)
for the participants to be referred to homecare re-
ablement. This was a part of the usual practice of the
municipality and was initiated when the homecare
officers considered that the participants had potential
for improvement in tasks or activities for which they
would otherwise require help. Homecare re-ablement
took place in the home and lasted up to 3 weeks. It
could include three visits by a municipal occupational
therapist but was mainly performed by homecare
assistants. The tasks and activities that could be
worked on were restricted to the areas of self-care
and household management. It was not a specific,
client-centred approach, and the participants could
not choose freely what to work on. The participants
performed the tasks and activities, and the assistants
gave advice and help when needed, e.g. on how to
simplify a task or use an assistive device. The home-
care re-ablement staff had no access to the results of
the baseline assessments. Thirteen weeks (3 months)
after baseline, the participants went through the 3-
month assessment and continued receiving usual
practice for the last 3 months of their participation in
the study, until the 6-month assessment.

Table 1 presents details concerning received usual
practice in the trial period. No documentation was
available concerning the exact tasks and activities
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addressed when participants of the Usual-Practice
group had OT.

Outcome measurements and their application
in the study

Occupational performance and health-related quality
of life were measured at baseline, at the 3-month
assessment and at the 6-month assessment.

No changes to trial outcomes were made after the
trial commenced.

The primary outcome was self-rated occupational
performance (Primary hypothesis); this was assessed
by the Danish version of the Canadian Occupational
Performance Measure (COPM) [20], which is a semi-
structured, interview-based outcome measure designed
to identify and prioritize occupational performance
issues and assess change [20]. The COPM was chosen
to match the client-centred focus of the ICC-OT

Figure 1. Characteristics of the ICC-OT intervention.
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intervention. It helps clients to formulate and evaluate
their most important occupations and performance
issues and thus supports individual goal-setting and
interventions towards client-chosen goals [36]. The
COPM has been validated in many populations,
including a population of Danish older adults in
home settings [18,37]. The primary hypothesis
addressed the change from baseline to 3 months.
Change from baseline to 6 months was addressed in
Secondary hypothesis 6. The participants of the pre-
sent study prioritized and chose up to five occupa-
tional performance problems, and they scored their
ability to perform each of these occupations using the
numerical, 10-point rating scale of the COPM. A
summary score (mean value of all five performance
ratings) was computed, and this COPM performance
score, ranging from 1 to 10, was used for analysis. At
the 3-month and the 6-month assessments, the partic-
ipants rescored the same occupations without being
shown their earlier scores. If fewer problems were
rescored than scored at baseline, the summary score
was computed with the actual number of rescored
occupations, as suggested in the COPM manual. A
minimal clinically important difference (MCID) of
2 points for both COPM scores has been suggested
for all populations [37], yet an MCID of 1.4 points
has been suggested for the COPM performance score
based on a study in a group of adults with various
health problems [38].

The secondary outcomes were self-rated perform-
ance satisfaction, observer-rated performance quality,
and health-related quality of life.

Self-rated performance satisfaction (Secondary
hypothesis 1 and 7) was assessed on the satisfaction
scale of the COPM after the identification of problems
and scoring of performance. Again, the COPM
numerical scale from 1 to 10 was used [20]. The
COPM satisfaction score, ranging from 1 to 10, was
scored and rescored in a similar fashion to the per-
formance score, as explained above.

Performance quality (Secondary hypothesis 2, 3, 8,
and 9) was assessed on the motor and process scales
of the observation-based and standardized Assessment
of Motor and Process Skills (AMPS) [39,40]. This
assessment has been validated in many populations,
including older adults, and in home settings
[39,41–43]. The AMPS measures the degree to which a
person’s task performance is free of increased clumsi-
ness or physical effort, decreased efficiency, safety risk,
and/or need for assistance. The participants in the pre-
sent study were observed during the performance of
two chosen personal or domestic activities. The raw

item scores were converted into one linear ADL motor
ability measure (AMPS motor score, Secondary
hypothesis 2 and 8), and into one linear ADL process
ability measure (AMPS process score, Secondary
hypothesis 3 and 9) [44]. The many-facet Rasch model
of the AMPS allows for missing scores when calculat-
ing the ability measures [44]. The scales range from �3
to 4 logits [39,40]. An MCID of 0.3 points has been
recommended [39] Assessors must be trained and cali-
brated to use the AMPS test. To ensure validity in the
present study, a post-hoc analysis of the AMPS assess-
ments was performed at Center for Innovative OT
Solutions [45]. Two hundred sixty-three assessments
(97% of all the performed assessments) were deemed
free of rater scoring error and included in the statistical
analyses. Nine assessments (3%) were excluded. In
accordance with the AMPS manual, the assessors also
reported up to three diagnoses per participant found to
substantially affect his or her occupational performance
[39,40].

Health-related quality of life (Secondary hypothesis
4, 5, 10 and 11) was assessed using the Danish version
of the standardized 36-item short-form health survey
(SF-36), Version 1.1 [46,47]. The SF-36 has been vali-
dated in many populations, including a population of
older Danish adults, and in home settings [46–50].
The questionnaire was used in an interview setting
[50]. The software computed eight subscales and two
summary measures. For the present study, the
General Health subscale (SF-36GH), the physical
component summary (PCS, Secondary hypothesis 4
and 10) and the mental component summary (MCS,
Secondary hypothesis 5 and 11) were calculated and
transformed to scales ranging from 0 to 100. The soft-
ware imputed missing values if conditions applied
[51]. MCIDs of 3 to 5 points have been suggested in
the literature [52].

Participant information concerning received help,
health issues, and sociodemographic data were col-
lected using the central municipal administrative
registers and by asking the participants themselves.
A standardized form was created for this purpose.

Occupational therapists

In all, six registered occupational therapists were
involved in the assessments and the ICC-OT interven-
tion: two full-time research occupational therapists
and four part-time assessors. All were educated in
Denmark and had worked eight to 23 years with
rehabilitation of Danish older adults. All were experi-
enced users of the COPM and the AMPS. They
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participated in two 5-hour workshops before the study
started, followed up by regular workshops and team
meetings. This was done to further improve their
intervention and assessment skills, to explain the trial
procedures, and to improve adherence to the protocol.
Definitions, perceptions and practices related to
client-centred practice [13,19] were often discussed.
This was done because it has been found in rehabilita-
tion settings, that although occupational therapists
described their own practice as being client-centred,
their clients had experienced only little or no active
involvement in goal setting and no awareness of a
‘client-centred approach’ [53]. In addition, the first
author, also an experienced occupational therapist,
was available for questions and discussions through-
out the study period. An expert on the AMPS organ-
ized three workshops with the occupational therapists
and was available for questions throughout the study
period.

The two research occupational therapists per-
formed the baseline assessments and delivered the
ICC-OT. They filled out a standard client record after
each session of ICC-OT to record date, duration, and
brief details about the tasks and activities worked
on, whether acquisitional, adaptive or restorative
approaches were used, and which assistive devices
were introduced. They also recorded any harms or
unintended effects. They did not interact with any
occupational therapists who served the Usual-Practice
group. The four assessors were assigned by conveni-
ence to perform the 3-month and the 6-month
assessments. None of the assessors had delivered
homecare re-ablement to the older adults that they
assessed.

Masking

The study was assessor-masked (single blind). The
baseline assessments were carried out before random-
ization. The assessors who undertook the 3- and
6-month assessments were not informed about the
participants’ allocation status or their results from
previous assessments. The participants could not be
masked at the 3- and 6-month assessments but were
urged not to discuss their allocation status with their
assessors, and they were not shown the results of their
previous assessments.

Data management and statistical methods

The sample size was based on an MCID of 2 points
on the COPM [37], a standard deviation (SD) of 2.22

[54], an alpha level of 0.05, and a power of 80%.
Twenty participants in each group were required.
Allowing for a 20% attrition rate [55] and with the
wish to perform several secondary analyses, the study
aimed at including 120 participants. To ensure a reli-
able dataset, data were entered twice in Epi-data [56]
by two independent researchers. In the case of an
incongruence, the original data form was consulted to
establish the correct result. Stata 12 was used for the
analyses [57]. The significance level was set at 0.05.
The analyses were performed by original assigned
groups (intention-to-treat) on all available data. At
baseline, data were presented per randomized group
by mean and SD or number and percentage. The
between-group differences in change from baseline to
3 months and from baseline to 6 months on the
COPM performance, COPM satisfaction, the AMPS
and the SF-36 were presented with 95% confidence
intervals (CIs) and tested with t-tests for independent
samples. The within-group changes from baseline to 3
months and from baseline to 6 months were pre-
sented with SDs and tested with t-tests for paired
samples. Exploratory multiple linear regression analy-
ses were used to adjust the primary outcome for pos-
sible assessor influence, and to explore possible effect
modification concerning age, general health and sex.
Chi-square tests and tests for trend were used
to analyze categorical and ordinal outcomes.
Correlations between two outcomes were explored by
Spearman’s rho.

Ethics

Laws and regulations according to the Declaration of
Helsinki were followed, and special attention was
drawn to consent and confidentiality [58]. Informed
consent was given by all participants, and the study
was approved by the Danish Data Protection Agency
(trial identifier Jnr 2012-52-0049). The Scientific
Ethics Committee of Central Denmark Region
deemed the study not to fall under the category bio-
medical research, and further ethical approval was
therefore not required (query number 153/2012). The
article complies with the CONSORT statement for
transparent reporting [59].

Trial registration

The study was registered through Current Controlled
Trials, trial identifier ISRCTN93873801 DOI 10.1186/
ISRCTN93873801 [60]. No important changes were
made to methods after trial commencement.
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Results

Figure 2 illustrates the participant flow. Of the 942 older
adults assessed for eligibility, 119 finally enrolled (take-
up rate 18%). The most common reasons given for not
participating were directly related to health issues or
expressed as an anticipation that participation would be
too onerous. Some older adults did not have any prob-
lems that they wanted to work on. Non-participants
were on average 4.4 years older than participants (95%
CI 2.76 to 6.05), t-test: p< 0.001. There was no differ-
ence in sex distribution, chi-square test: p¼ 0.74. The
between-group differences in numbers lost to follow-up
at 3 months and at 6 months were not statistically sig-
nificant, chi-square test: p¼ 0.21 and 0.35, respectively.

Table 2 presents demographics and baseline meas-
urements for both groups. All experienced some diffi-
culty with their occupational performance at baseline.
Participants in the ICC-OT group received 43minutes
(median) of personal care and/or practical help per
week, and participants in the Usual-Practice group
received 34minutes (median) per week, Wilcoxon’s
rank sum test: p¼ 0.46. The participants’ SF-36GH

(General Health) score was significantly lower in both
groups than the score of 62.55 (SD 22.5) derived from
Danish norm data for men and women 75þ years old
[47], t-test: p< 0.001. Those who were lost to follow-up
at the 3-month assessment had somewhat poorer per-
ceived general health at baseline than those who were
reassessed. They did not differ on other demographics
and baseline measurements. All participants had at least
one health issue, which substantially affected their
occupational performance. The 215 health issues
reported at baseline were assigned to the following
categories [39,40]: ‘orthopaedic/musculoskeletal’ 109
(51%), ‘medical’ 51 (24%), ‘neurologic stroke/non-
stroke’ 30 (14%), ‘sensory/falls’ 14 (6%), ‘psychiatric’
nine (4%), ‘impairment of learning’ one (0.5%), and
‘unknown’ one (0.5%).

Primary hypothesis, change from baseline to the
3-month assessment on COPM performance

Table 3 shows that the primary hypothesis of the
study was confirmed, as the ICC-OT group improved

Figure 2. Participant flow.
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their COPM performance from baseline to the 3-
month assessment statistically significantly more than
the Usual-Practice group: difference 1.26 points (95%
CI 0.50 to 2.02), t-test: p¼ 0.001.

An exploratory multiple linear regression analysis
adjusting for assessors at baseline and at the 3-month
assessments, revealed a slightly smaller difference: 1.12
points (95% CI 0.35 to 1.89), p¼ 0.005. The between-
group difference in means on the COPM performance
score at the 3-month assessment was explored, too;
the conclusions remained similar to the primary anal-
yses on change-scores. (This explorative analysis was
applied to all hypotheses. The results as well as the
mean scores on all outcomes at 3 and 6 months are
found in Appendix 1).

Figure 3 illustrates the main result: The COPM
performance scores were, in general, higher at the 3-
month assessment than at baseline, and this was
mostly due to improvements in the ICC-OT group.
Low correlations were found between baseline and 3-
month scores: ICC-OT group, Spearman’s rho: 0.12,
p¼ 0.43, Usual-Practice group, Spearman’s rho: 0.17,
p¼ 0.17.

Table 3 also presents the within-group changes
from baseline to 3 months. A closer examination of
these changes revealed statistically significant
improvements in the mean scores within both groups.
Exploratory analyses at participant level concerning
an MCID of 2 points on the COPM performance
score were carried out. The analyses showed that in
the ICC-OT group 22 participants (48%) improved

and one (2%) declined, while in the Usual-Practice
group eight (15%) improved and four (8%) declined.
A similar analysis concerning an MCID of 1.4 points
showed that in the ICC-OT group 28 participants
(61%) improved and two (4%) declined, while in the
Usual-Practice group 18 (35%) improved and seven
(13%) declined. Tests for trend confirmed that statis-
tically significantly more participants in the ICC-OT
group than in the Usual-Practice group improved
their COPM performance by an MCID of 2 points or
more, p< 0.001, and by an MCID of 1.4 points or
more, p¼ 0.007.

Figure 4(a,b) illustrates exploratory analyses con-
ducted concerning age and general health in relation
to COPM performance, using multiple linear regres-
sion. Age did not modify the between-group differen-
ces in change from baseline to 3 months in COPM
performance, p¼ 0.99, and age did not independently
influence the change, p¼ 0.42 (see Figure 4a). In con-
trast, general health at baseline tended to modify the
between-group differences in change, seen as the dif-
ferent directions of the slopes in Figure 4(b).
However, the slopes were not statistically significantly
different, p¼ 0.073. The between-group difference in
change among participants with an SF-36GH score
from 50 and up was 2.11 points (95% CI 0.92 to
3.31), whereas among participants with an SF-36GH
score below 50 the difference was only 0.59 points
(95% CI -0.42 to 1.60). However, the differences in
change between participants with higher and lower
general health were not statistically significant,
p¼ 0.057.

An exploratory regression analysis concerning sex
(not illustrated) showed that the between-group differ-
ence in change from baseline to 3 months in COPM
performance was 1.77 points (95% CI 0.35 to 3.19) in
men and 1.04 points (95% CI 0.13 to 1.95) in women.
Nevertheless, this difference between men and women
was not statistically significant, p¼ 0.39. Sex did not
independently influence the change: the difference in
change between men and women was 0.12 points
(95% CI �0.71 to 0.96), p¼ 0.77.

Secondary hypotheses, changes from baseline to
3 months and to 6 months

Table 3 shows that at 3 months, no between-group
differences in change were found concerning any of
the secondary hypotheses (Secondary hypothesis 1
to 5). The within-group improvements in COPM
satisfaction and on the AMPS motor scale were

Table 2. Demographics and baseline measurements for both
groups.

Mean (SD)
when not otherwise reported

ICC-OT group
n¼ 59

Usual-Practice
group
n¼ 60

Age 78.4 (9.4) 76.8 (6.8)
Women, n (% ) 45 (76 %) 41 (68 %)
Living alone, n (%) 49 (83 %) 48 (80 %)
1 diagnosis, n (%) 20 (34 %) 18 (30 %)
2 diagnoses, n (%) 28 (47 %) 33 (55 %)
�3 diagnoses, n (%) 11 (19 %) 9 (15 %)
Personal care or practical help, n (%) 46 (78 %) 49 (82 %)
Meal delivery, n (%) 16 (27 %) 12 (20 %)
COPM performance 3.36 (1.13) 3.41 (1.24)
COPM satisfaction 3.74 (1.55) 3.38 (1.43)
AMPS motor 0.57 (0.64) 0.73 (0.63)
AMPS process 0.62 (0.35) 0.71 (0.34)
SF-36 General health score# 44.95 (19.94) 41.63 (19.11)
SF-36 PCS (physical) 29.00 (9.71) 28.96 (9.15)
SF-36 MCS (mental) 50.43 (11.82) 46.26 (12.70)

COPM: Canadian Occupational Performance Measure; AMPS: Assessment
of Motor and Process Skills; SF-36: Short Form 36 Health Survey.
#Standardised score, range 0–100, better score denotes better general
health. PCS: physical component summary; MCS: mental component
summary; ICC-OT: Intensive Client Centred Occupational Therapy.
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statistically significant in both groups. Changes from
baseline to 6 months in COPM performance
(Secondary hypothesis 6), COPM satisfaction
(Secondary hypothesis 7) and on the AMPS motor
scale (Secondary hypothesis 8) were statistically sig-
nificantly larger in the ICC-OT group than in the
Usual-Practice group.

Discussion

The primary hypothesis regarding the effectiveness of
ICC-OT in the home was confirmed: ICC-OT signifi-
cantly improved the participants’ own perceptions of
their occupational performance compared to usual
practice. This principal finding is consistent with

Figure 3. COPM performance at baseline and at 3 months.

Figure 4. (a,b) Exploratory analyses of age and health status' influence on change in COPM from baseline to 3 months.
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previous studies of the effect of occupation-based OT
in the homes of older adults with stroke, Parkinson’s
disease or multiple chronic health issues [26,28–31].
The initial COPM performance score (Table 2) was
close to findings in other European studies among
home-dwelling older adults [31,61,62]. The between-
group difference in improvement at 3 months on
COPM performance of 1.26 points in the present
study (Table 3) was comparable to a between-group
difference in improvement of 1.2 points found in a
Dutch study of occupation-based OT for older adults
with Parkinson’s disease [31]. As older adults often
perform activities of daily living near their maximal
capabilities [63], it may be hypothesized that even
small improvements in occupational performance can
be of importance to their everyday life. In the present
study, the mean change in COPM performance at 3
months of 1.87 points in the ICC-OT group was close
to or exceeding proposed MCIDs of 2 and 1.4 points
[37,38], and a statistically significantly higher propor-
tion of participants in the ICC-OT group than in the
Usual-Practice group achieved these MCIDs. The
importance of the principal findings on COPM per-
formance in the ICC-OT group are also strengthened
by concurrent improvements in COPM satisfaction
that were close to an MCID of 2 points and by
improvements on the AMPS motor scale that
exceeded an MCID of 0.3 points [39]. The latter result
indicates that there had been an observable change in
the participants’ quality of ADL task performance
related to motor skills. The robustness of the outcome
concerning our primary hypothesis is supported by
the fact that the effectiveness pertained to both male
and female participants and to participants of all ages
(60 to 96 years). Thus, we have reason to believe that
the achieved and statistically significant improvements
in the ICC-OT group were of clinical and individual
importance to a large number of the participants.

The ICC-OT was effective, even in a group where
80% of the participants were already receiving home-
care services at the time of inclusion. A Danish eco-
nomic evaluation of homecare re-ablement from 2016
suggested that this approach was more successful
among first-time applicants for homecare than among
older adults who had received homecare prior to
homecare re-ablement [64]. Therefore, as only 20% of
the participants in the present study were first-time
applicants, the effect would probably have been
greater if more first-time applicants for homecare
services had been included.

Six months post baseline, the achieved improve-
ments were still larger in the ICC-OT group than in

the Usual-Practice group. The between-group differ-
ences in improvement on COPM performance,
COPM satisfaction, and the AMPS motor scale were
also statistically significant in favor of the ICC-OT
group. The positive results on the COPM at 6 months
are in line with results of home-based OT for older
adults with Parkinson’s disease [31] and indicate that
the strategies learned through OT can be successfully
implemented in everyday life.

Our exploratory analysis indicated a larger effect of
ICC-OT among participants who scored �50 on the
SF-36GH score at baseline. These findings should be
further investigated, as it would be of help if older
adults with a large potential for improvement from
ICC-OT could be identified. In addition, our explora-
tory findings indicate a need to develop interventions
for older adults with a smaller potential for improve-
ment. In this subgroup, improved occupational per-
formance may not be the only success criterion;
maintenance of occupational performance may be an
appropriate aim, too. Further research may show
whether embedding periods of ICC-OT within home-
care re-ablement programs and implementing a more
nuanced definition of the aims could accommodate
the rehabilitation needs of older adults at lower levels
of general health.

Strengths and limitations

The validity of the results was strengthened by the
randomized controlled design, the use of assessments
validated for older populations, experienced occupa-
tional therapists, blinding of the assessors, and the
educational workshops before and during the study.
Meanwhile, the study also had some limitations.

The take-up rate of 18% was low. The refusers
most often explained their decision with reference to
their health. Nevertheless, refusers may have declined
the ICC-OT treatment for several additional reasons.
First, they may have been opposed to specific details
about the ICC-OT. Second, they may have been disin-
clined to participate in a scientific study per se, either
because their involvement implied repeated assess-
ments or because they were uncertain whether they
would be assigned to either of the two groups. Such
barriers to participating in RCTs have previously been
reported [65], and a qualitative pilot study among
older adults before the present study could have led
to adjustments of the design, the content and the
information material [66]. This could possibly have
resulted in a better take-up rate. Another reason for
refusing participation in the study may be the fact,
touched upon in the introduction, that some older
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adults feared that they would lose their homecare
assistants if they should become independent as a
result of the ICC-OT [5].

The total loss to follow-up was 21.8% and highest
among participants with lower general health. A large
loss to follow-up is often seen in studies among older
adults and may be difficult to avoid due to fluctuating
health in this age group [55]. The difference in loss to
follow-up was not statistically significant between the
two groups. Nevertheless, many refusers referred to
health issues as their reason for not participating, and
the difference in change from baseline to 3 months
was smaller in the subgroup with low general health.
Therefore, one may speculate that if more participants
with low general health had participated in the study
and completed the 3-month assessment, a smaller
general effect may have been detected, suggesting that
the participants had an intuitive self-sense as to
whether they would benefit.

A large majority of the participants were living
alone, the rest with a spouse. In many countries/cul-
tures, it is more common for older adults to live with
their family than it is in Denmark. An active buy-in
of spouse or family was not emphasized in the ICC-
OT; yet they could be included in the therapy if the
older adult wished to. Other studies of home-based
interventions for older adults have focused more on
including primary caregivers [e.g. 30,31], and future
studies of ICC-OT may explore how the presence of
family may influence the participants’ motivation and
outcome.

In the Danish welfare state, services such as home-
care, home-based OT, assistive devices etc. are free
when older adults meet certain criteria [10]. If the
participants were required to pay for some of these
services themselves, for instance assistive devices, they
might have declined them, and consequently, the
effect of the ICC-OT might have been smaller.

The participants in the present study were not
blinded to their group allocation, since, as pointed out
in other randomized controlled trials within rehabili-
tation, the behaviorally based intervention (the ICC-
OT) required their active participation [67].
To diminish the difference in the anticipation of
‘effect’ among the participants, we could have placed
more emphasis on the fact that we tested two differ-
ent approaches instead of stressing that we tested a
special program versus usual practice [68].

A warning has been raised that therapist’s and other
health workers’ practices can be heavily influenced by
discourses of ‘normal ageing’ linked to inevitable
declines in physical and cognitive abilities, and with a

heavy focus on the promotion of safety [69], which
may lead to not entirely client-centred practices. Such
issues were discussed with the research occupational
therapists throughout the present study. Nevertheless,
the therapists’ individual experiences with rehabilita-
tion of older adults and the fact that most participants
were already receiving homecare services may have
influenced the focus of the ICC-OT. Still, the breadth
of activities worked on during ICC-OT, and the fact
that many of the tasks and activities worked on could
not be addressed through usual practice, suggest that
the participants in the ICC-OT group were, indeed,
given more free choice of goals than those in the
Usual-Practice group, who received homecare re-able-
ment. This reflects the client-centred practice
embedded in the ICC-OT [13,19].

The participants in the Usual-Practice group had
also improved on the primary outcome at 3 months,
although to a lesser degree than the ICC-OT group.
No participants in the Usual-Practice group received
ICC-OT, and measures were taken to avoid that the
treatment principles of the ICC-OT should inspire
occupational therapists working with the Usual-
Practice group. Nevertheless, the initial COPM inter-
view was performed with all participants before ran-
domization, and it has been pointed out that this
interview may have a therapeutic effect in itself, since
it increases awareness and motivation [31,61]. Thus, a
change process may also have started in the Usual-
Practice group, which may have reduced the differ-
ence in outcome between the two groups.

The primary analysis was performed on the change
scores between baseline and 3 months, as recom-
mended in the COPM manual [20]. This procedure is
expected to create estimates of high precision.
However, due to the low correlations between the
baseline and 3-month scores in the present study, nar-
rower confidence intervals were found on the
between-group differences in 3-month scores than on
the differences in change scores. Thus, if low correla-
tions between baseline and 3-month scores on the
COPM is a general trend, and if groups to be com-
pared are expected to be similar at baseline, as in
RCTs, higher statistical power can be obtained by
comparing post intervention scores than change
scores.

An issue worth discussing is how to interpret the
results of an RCT within OT. The outcome measures
COPM and AMPS were chosen to focus on problems
relevant to the participants, in line with the client-
centred approach of ICC-OT. A caveat concerning the
COPM in relation to client-centredness has been
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expressed by Hammell [70] who points out that the
categorisations self-care, productivity and leisure were
not derived from clients’ experiences and do not fully
reflect clients’ experiences of occupational engagement
and a meaningful life. As an answer to this, research-
ers may consider ways of supplementing the interpret-
ation of attained changes in future studies, e.g. by
including a qualitative evaluation to learn more about
participants’ own perceptions of how achieved
changes may affect their occupational engagement
during and after the intervention [66]. In the present
RCT, two MCIDs were used to interpret the primary
outcome concerning between-group differences in
change as well as within-group improvements and
individual changes. More research has been called for
to examine MCIDs in relation to the COPM [37,38].
In addition, it has been questioned whether it is
meaningful to infer the amount of change that is
detectable or important to individuals based on a
group average [71]. Secondary outcomes were used to
supplement the interpretation of the primary result.
We did not assess whether the participants were
becoming independent of help, as this was not the
expressed aim of the ICC-OT. Yet it is a question of
interest for municipal decision makers, who allocate
scarce healthcare resources. We therefore recommend
embedding concurrent economic evaluations in future
RCTs addressing the effectiveness of OT in a home-
care setting [66]. No follow-up was performed after 6
months, and future studies may explore long-term
effectiveness of ICC-OT.

Conclusions

In-home ICC-OT, in which older adults with various
chronic health issues intensively practised the activ-
ities they valued the most for up to 11 weeks, supple-
mented by free access to assistive devices and minor
home modifications, effectively improved their self-
rated occupational performance at 3 months and
6 months post baseline. The participants’ satisfaction
with their occupational performance also improved, as
well as the observed quality of their occupational per-
formance. The ICC-OT was effective regardless of sex
or age, yet participants with the lowest general health
improved to a lesser degree. The observation that
there was still a benefit 6 months post baseline indi-
cates that the improvements achieved and the strat-
egies learned were successfully implemented in
everyday life. The results may be generalized to
home-dwelling older men and women aged 60þ, who
live alone or with a spouse in a Scandinavian

homecare context and experience occupational per-
formance problems due to various health issues.

Clinical implications

The results of the present study are an important con-
tribution to the emerging evidence base concerning
intensive and client-centred OT for older adults with
occupational performance problems. These results
should therefore be taken into consideration when
planning rehabilitative OT services and homecare re-
ablement for home-dwelling older adults.
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