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Abstract
Background: We have been investigating an ecologically valid strategy-training approach to enable adults with
executive dysfunction to attain everyday life goals. Here, we report the protocol of a randomized controlled trial of
the effects of this training compared to conventional therapy in a sample of community-dwelling adults with
acquired brain injury and/or stroke.
Methods/design: We will recruit 100 community-dwelling survivors at least six months post-acquired brain
injury or stroke who report executive dysfunction during a telephone interview, confirmed in pre-training
testing. Following pre-training testing, participants will be randomized to the ecologically valid strategy training
or conventional therapy and receive two one-hour sessions for eight weeks (maximum of 15 hours of therapy).
Post-testing will occur immediately following the training and three months later. The primary outcome is
self-reported change in performance on everyday life activities measured using the Canadian Occupational
Performance Measure, a standardized, semi-structured interview. Secondary outcomes are objective measurement
of performance change from videotapes of treatment session, Performance Quality Rating Scale; executive
dysfunction symptoms, Behavioural Rating Inventory of Executive Function – Adult; participation in everyday
life, Mayo-Portland Adaptability Inventory Participation Index; and ability to solve novel problems, Instrumental
Activities of Daily Living Profile.
Discussion: This study is of a novel approach to promoting improvements in attainment of everyday life goals
through managing executive dysfunction using an ecologically valid strategy training approach, the Cognitive
Orientation to daily Occupational Performance. This study compares the efficacy of this approach with that of
conventional therapy. The approach has the potential to be a valuable treatment for people with chronic
acquired brain injury and/or stroke.
Trial registration: clinicaltrials.gov, Trial Identification Number: NCT01414348
Keywords: Cognitive orientation to daily occupational performance, Executive dysfunction, Occupational therapy,
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Background
Executive processes, that is high-level cognitive functions
involved in control and direction of action, including
planning, monitoring, initiating, and switching, have been
described by Lezak as being the heart of all socially useful,
personally enhancing, constructive and creative activities
[1]. Thus, impairments of executive function can have
the most devastating impact on everyday life because of
their super ordinate role in behavioural and cognitive
processing [2]. Considerable attention has been directed
at developing and testing interventions to manage these
impairments; in the past six years, four systematic reviews
and one meta-analysis related to treatment for executive
dysfunction have been published [3–6].
The majority of studies in this area use some form of
problem-solving or metacognitive strategy instruction.
Meta-cognitive strategy instruction has roots in cognitive-,
educational- and neuro-psychology [7–9]. Luria, in his
seminal work, was perhaps the first to hypothesize explicit
steps in the problem-solving process: problem representation, planning, execution and evaluation [8]. Across
the work done in this area, different aspects of the process
have been emphasized and, in some cases, additional steps
have been included. For example, Levine et al., in a study
using metacognitive strategy instruction with adults with
traumatic brain injury, emphasize stopping (‘defined as
periodic suspension of ongoing activities to assess goal
attainment’, p. 145) as critical for preventing absentminded slips which would interfere with defining the
problem at hand [10]. In contrast, Rath et al. focused
on problem orientation, defined as focusing on removing
impediments to effective use of problem-solving skills
(i.e., cognitive distortions, misattributions, illogical thinking) to promote effective use of problem-solving skills
[11]. Spikman et al. built on Levine’s work but placed a
broader emphasis on self-awareness so that throughout
their program participants were asked to predict and
then evaluate their successes and/or failures [12]. In
addition, the control condition varied across these studies
with only one using conventional therapy, although this
study did not report whether they controlled for time
spent in therapy, the experimental condition was provided
by trained neuropsychologists and the control condition
consisted of ‘usual therapy, such as physiotherapy’ (p. 525)
[13]. Despite the differences, as a whole, these studies
provide compelling evidence that problem-solving or
meta-cognitive training result in positive post-intervention
changes including, in some instances, improvements in
untrained everyday life activities, suggesting that the
training has resulted in participants’ ability to transfer
what they have learned to novel, untrained activities
[11–14].
Our pilot work on an ecologically valid approach to
strategy-training, an adapted version of the Cognitive

Page 2 of 7

Orientation to daily Occupational Performance (COOP) approach, also showed changes in everyday life on
untrained activities that were maintained at three-month
follow-up [15,16]. The CO-OP approach reflects the
understanding of real-world participation posited by the
World Health Organization in the International Classification of Functioning [17], that participation in the
real world results from a complex interaction between
impairments in bodily structures and functions (e.g.,
brain pathology), the person’s attributes (e.g., education,
intelligence), and the environment within which they are
functioning. To be maximally effective, a rehabilitation
intervention must address each of these. The CO-OP
approach does this by including an explicit metacognitive
strategy at its core: this rubric (stated simply as Goal, Plan,
Do, Check) is taught to and practiced with patients in
the context of their self-identified difficulties in real-world
activities and in the environment in which these difficulties occur [18]. Thus, this approach has maximum
ecological validity: rather than simulating real-world
activity, the adapted CO-OP approach takes place in
the real world, with all of its complexities and demands.
Further, it is well suited to reflecting the current health
care focus of maintaining people in the community.
The CO-OP approach, like many other rehabilitation
interventions, can be considered a complex intervention
in that it involves a number of interacting components
[19–21]. A key question identified in relation to evaluating
complex interventions is, does the intervention work in
everyday practice [20]? To address this question, we have
designed a two-group study for people with acquired brain
injury and stroke; the experimental group will receive
CO-OP while the control group will receive conventional
rehabilitation. Both interventions will be delivered in
the community.
Objective

To discover whether the novel intervention, the adapted
CO-OP approach, is more effective than conventional
occupational therapy for (a) improving ability to achieve
self-identified goals in everyday life; and (b) achieving far
transfer demonstrated as overall reduced impact of executive dysfunction in everyday life and overall improved
community integration.

Methods/design
Design

This study will examine the effects of the adapted form
of the CO-OP approach in community-dwelling adults
with executive dysfunction arising from acquired brain
injury or stroke. Following a telephone-screening interview, participants will attend a baseline testing session
and be randomized to the experimental or control interventions. This is a masked trial: participants are told they
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are receiving one of two forms of rehabilitation therapy
both of which will address daily living activities that are
difficult to perform. Training, over a 10-week period (up
to 15 one-hour sessions), will be followed by post-training
and follow-up (3-months) testing.
Participants and recruitment

One hundred community-dwelling (within the Greater
Toronto area) survivors of acquired brain injury or stroke
will be recruited (Figure 1, CONSORT diagram). Participants will be recruited via (1) flyers distributed to a broad
network of community agencies providing services to
persons with stroke and brain injury; (2) flyers posted on
brain injury society and agency websites (e.g., Acquired
Brain Injury Network of the Greater Toronto Area); (3)
through the Heart and Stroke Foundation Centre for
Stroke Recovery research subject pool; and (4) word of
mouth. Respondents will be screened via a telephone
interview to determine eligibility. Inclusion criteria for
the trial are age 18 years or greater; fluent in written
and spoken English; have sustained a traumatic brain
injury, another form of acquired brain injury that is not
related to a congenital, developmental or degenerative
disorder but which occurred through a medical problem
or disease process (e.g., anoxia, meningitis, subarachnoid haemorrhage, non-malignant tumour removal) and/
or cerebrovascular accident; and have evidence of exe-

Figure 1 CONSORT flow diagram.

Page 3 of 7

cutive dysfunction on neuropsychological and behavioural
testing. Participants must also be able to self-identify areas
of day-to-day difficulties that they would like to improve.
Exclusion criteria include other significant neurological or psychiatric history (e.g., multiple sclerosis,
psychiatric illness requiring hospitalization), concurrent
depression (measured using the Centre for Epidemiological Studies Depression Scale) [22], and/or substance
abuse and concurrent receipt of occupational (or similar)
therapy services.
We will also recruit a significant other for each participant to answer questions about the impact of executive
function impairments on their loved one’s day-to-day life
at pre-training, post-training, and follow-up testing.
Ethical considerations and informed consent

Ethics approval has been received from the Baycrest
Research Ethics Board. A trained research assistant will
explain the purpose of the study and potential risks to
potential participants. Participants will receive an information letter about the study and there will be no time
limit for them to consider implications, ask questions,
and respond to the invitation to participate. Participants
will be informed that they are free to withdraw from the
treatment under study at any time for any reason although
they will be invited to come back for post-training and
follow-up assessments.
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Sample size determination

Our preliminary data with adults with traumatic brain
injury divided into a treatment (n = 6) and an inactive
comparison group (n = 6) yielded a very large effect size
of d (standardized difference of means) = 1.22 on self-rated
changes in performance on the Canadian Occupational
Performance Measure [23]. The comparison group showed
similar performance scores prior to and following the
control period (average increase 0.27 ± 0.98) while the
intervention group showed an increase between pretraining and post-training testing sessions (average
increase 1.69 ± 1.33). We powered this study to detect
a moderate effect size as we are comparing the experimental treatment to conventional therapy (as opposed
to a no-treatment control group). We are also including
a third test session for longer-term follow-up. To achieve
80% power to detect a moderate effect size (d = 0.6)
with alpha at 5% we need 45 participants per group [24].
We are over sampling by 10% to account for potential
attrition. Thus, we will recruit 50 people for each arm
of the study.
Randomization

Randomization will be done in blocks of four via a random
numbers table. Following baseline testing and participant
registration, the Research Assistant will open the next
sealed opaque envelope.
Measures

All participants will be characterized using socio-demographic (age, gender, education, estimated pre-morbid IQ),
event-related (time post-injury/stroke, lesion burden), and
neuropsychological status (attention, memory, executive
function) variables. Pre-morbid IQ will be estimated
using the vocabulary subtest from the WAIS-III [25].
The neuropsychological test battery will be comprised
of tests of (1) attention (Symbol Digit Modalities Test)
[26], (2) memory (Hopkins Verbal Learning Test) [27],
and executive function (Delis-Kaplan Executive Function System, Trail Making, Tower and Verbal Fluency
Tests) [28].
Primary outcome measure

The primary outcome measure is the Canadian Occupational Performance Measure (COPM), a standardized,
semi-structured interview [23], selected as it has been
used as the primary outcome measure in previous studies
on the CO-OP approach and in other intervention studies
with people with acquired brain injury as well as other
populations [29–31]. The COPM interview results in
participants identifying specific everyday activities of daily
living (including leisure and work-related activities) that
they need to, want to, and/or are expected to do, but
are having difficulty with. In this study, the COPM will

Page 4 of 7

be administered by a trained occupational therapist as
part of the pre-training assessment. During the interview,
participants will identify five to six areas of everyday life
that are problematic and then state these as goals. For
example, if someone identifies meal preparation as a problem area, the goal statement might be ‘to prepare dinner
for my family three nights each week’. Participants will
rate their current performance of each goal on a 10-point
Likert type scale (1 = not able to do it all, 10 = able to
extremely well).
Prior to the beginning of the training, participants will
be asked to select one of the goals for training and the
Research Assistant will randomly select two additional
goals (of the remaining four or five) for training; thus,
three goals will be trained. The remaining goals will not
be trained. After goals are identified by participants, their
significant other will independently rate their perception
of their family member’s performance. The primary
outcome is the participants’ self-reported rating of performance for all untrained goals. This score serves as a
measure of transfer of training. At post-test and followup, participants and their significant others will rate
their performance without reference to the ratings done
previously.
Secondary outcome measures

We will objectively measure performance change during
treatment sessions using the Performance Quality Rating
Scale (PQRS), a 10-point observation scale (1 = not able
to do it all; 10 = being able to do the specified activity
with good quality) [18]. Videotapes of treatment sessions
will be scored by trained occupational therapists blind to
the study arm and session time point. The PQRS has
been used in many of the previous studies on the COOP intervention [32,33], with reported reliability of 0.72
[34]. We will further establish inter-rater reliability using
videotapes from our pilot work. Intra-class correlation
coefficients will be calculated and a coefficient of 0.7 will
be considered sufficient [32].
Three additional outcome measures will be used to
determine the benefits of the experimental intervention
on the perceived and observed impact of the executive
dysfunction in everyday life and overall improved community integration. The Behavioural Rating Inventory of
Executive Function – Adult is a standardized 75-item
questionnaire that asks persons to rate the frequency
with which particular aspects of the dysexecutive syndrome
occur in their day-to-day lives, including emotional or personality changes, motivation changes, behavioural changes,
and cognitive changes [35]. This will be administered to
both the participant and their significant other.
As improving performance on meaningful everyday life
activities should ultimately have a positive influence on
measures of community integration or community partici-
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pation, we will measure changes in community integration
using the Mayo-Portland Adaptability Inventory Participation Index [36], an 8-item questionnaire that includes
items on financial management, work and school, social
relationships and leisure. We will use both self and significant other versions.
The ability of participants to solve novel performance
problems will be measured using two sub-scales of the
Instrumental Activities of Daily Living Profile [33], namely
obtaining information and making a budget. In the first
task, participants have to obtain specific information about
how to get from one large urban area to another by a
specified mode of transportation and in the second they
have to prepare an annual budget within specific task
constraints (e.g., income level, have to save for car). Both
tasks will be videotaped and performance scored by a rater
blinded to group and session on a three-point scale (independent, independent with difficulty, unable to complete
task). Time to completion will also be recorded.
Intervention
Experimental intervention

The adapted CO-OP intervention involves up to 15 hours
of treatment delivered by a trained occupational therapist.
Key elements of the approach are that: i. Participants are
actively engaged in selecting their own treatment goals.
ii. A meta-cognitive strategy is used (goal-plan-do-check)
throughout each session to promote goal achievement.
Participants are trained to use the meta-cognitive strategy
as a way of planning and regulating their performance.
Workbooks are provided to participants so that they, with
the assistance of the clinician, can keep track of individual
goals and plans. iii. During each intervention session,
participants are ‘guided’ by the therapist to use the metacognitive strategy to identify their performance problem
(i.e., dynamic performance analysis) and discover the plans
or strategies that will solve these problems. ‘Guided
discovery’ is a learning concept rooted in general principles of learning theory [37]. There is evidence that
the participant’s work of discovering the ‘solution’ or
strategies is integral to the success of the intervention
and contributes to the development of self-efficacy as
participants can attribute their successes to their own
plans [38]. Guided discovery means that the therapist
takes a non-directive approach; they can offer suggestions
that point participants to feasible plans although these
suggestions are not mandated. Participants decide which
plans to ‘do’, check to see which ones work and through
the course of the intervention iteratively test a number of
plans (plan-do-check) and learn that not all plans work;
thus, they learn to self-monitor and correct their performance. iv. A focus in each session is on training participants
to generalize and transfer their learning. This is done at
each session by explicitly discussing with participants how
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else they have or could have used the identified strategies
and how they will continue to use them. The combination
of these features is unique and novel. To our knowledge,
no other intervention utilizes all of these features and we
believe this approach represents a major step forward in
rehabilitation.
Control intervention – conventional occupational therapy

Participants in the control intervention will receive up to
15 hours of therapy from a trained occupational therapist
provided with a similar ‘referral’ as to what might be
received by a publically-funded community therapist in
Ontario, Canada, namely age of participant, diagnosis,
and reason for referral (in this instance the participantidentified difficulties in everyday life). The content of therapy will include one or more of the following: task-specific
training in activities of daily living; environmental and task
modifications; and provision and training in the use of
compensatory memory devices [39]. Although there are
advantages and disadvantages to every control intervention, conventional therapy was chosen as it is highly
acceptable to participants and therapists, maximizes equipoise, and has distinct benefits for knowledge exchange
as the external validity (generalizability of the results) is
maximized [40,41].
Planned analyses

Differences in participants’ baseline socio-demographic,
injury related, and neuropsychological status will be characterized by using proportion for gender and mean and
standard deviations for other variables. To address the
primary objective regarding efficacy of the experimental
treatment, the main analysis will be performed as follows.
The mean and standard deviation of the primary outcome
(self-rating of performance on untrained goals) will be
reported for both study groups. An analysis of covariance
model for performance rating at each of post-treatment
and follow-up time points will be fit to examine the effect
of intervention group. Baseline performance rating and
treatment intensity (measured in hours) will be included
in the model as linear, continuous covariates. The contrast
between groups adjusted for baseline and treatment intensity will be reported along with 95% confidence interval.
Secondary outcomes will be reported in a similar fashion.

Discussion
This paper describes the protocol for testing the efficacy
of an ecologically valid approach to managing executive
dysfunction. We hypothesize that participants trained in
the adapted CO-OP approach and their significant others
will report and demonstrate significantly more improvement on self-identified difficulties in everyday life than
participants receiving conventional therapy. We also
hypothesize that the strategies learned by participants
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receiving the CO-OP training will be applied in other
areas of everyday life, will be reported by participants
and their significant others and observed on measures
of the impact of executive dysfunction in everyday life
and on overall community integration.
Comparing the CO-OP approach to conventional occupational therapy will ultimately allow us to make recommendations about the treatment of people with stroke and
acquired brain injury.

Trial status
This article was submitted on July 4, 2013. To date, 42
participants have been enrolled.
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CO-OP: Cognitive orientation to daily occupational performance;
COPM: Canadian occupational performance measure; PQRS: Performance
quality rating scale.
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